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ABBREVIATIONS (PART VII.).
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Dalsace), Paris.

= Sandoz Chemical Works, Basle.

= The Schoellkopf Aniline and Chemical Co., Buffalo,

as Fabriques de Produita Chimiques de Thann et de Mulhousa.
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PART VII.

ARTIFICIAL ORGANIC COLOURING HATTERS.

A NEW age was inaugurated for the art of dyeing by Perkin’s disco v-ery of

Mauve in 1856. Almost numberless colouring matters have since been pro-

duced from coal-tar; relatively few have sto(^ the lest of time, and many
of these may possibly disappear from commerce before another half-century

has passed
;
but science works indefatigably, and enriches us continuously

with new and better, with more permanent and beautiful colouring matters,

and 60 w'ill gradually succeed in promoting the dyeing industry to the highest

slate of perfection.

The constitution of most artificial dyestuffs being well known, scientists

have attempted to show the relations between their constitution and tinctorial

properties.

As lar back as 1868, Gra;be and Liebermann expressed the opinion that it

is chiefly an intimate connection of the atoms of oxygen and nitrogen which
gives rise to the colouring character of organic compounds, and that the

colouring character is destroyed if the intimate connection is loosened by the

entrance of hydrogen (leuco-compounds). Thus,

Ik'iizo quinone yellow.

Hydroquinone ^CgH^<Q is colourless.

Azobenzene (C^H^—NziN—CgH^) is yellowish-red

;

Hydrazobenzene (C^H^—N—N—C^Hj) is colourless.

i H
Although Grffibe and Liebermann’s views were pronounced long ago, when

our knowledge of the chemical constitution of the dyestuffs was still very

limited, they constitute the basis of the modern views of the tinctorial

character of organic compound?
O. N. Witt published in 1876 a more comprehensive theory of the con-

stitution of dyestuffs. According to this autnor a colour-bearing (chromo-

phorous) group or chromopkor must be introduced into the colourless

aromatic hydrocarbons to render them capable of yielding a coloured sub-

stance. Benzene is colourless, but mononitrobenzene, dinitrobenzene,

C\ H4(N02)2, and trinitrobenzene, C^H3(N02)5, are coloured and so is azo-

benzene, Those compounds which contain chromophorous
groups and are colouiw, but possess little • yoing power, are called by Witt
^romogmes

;

because they are able to generate colouring matters by taking up
salt-forming groups. Thus the chromogene trinitrcmenzene becomes the

dyestuff trinitrophenol or picric acid, CjH2(N02)o(0H), by the entrance of the

hydroxyl-group “OH”; azobenzene is converted into the dyestuff amidoazo-



A MANUAL OP DYEING.376

benzene (Aniline yellow), C^HgNzzNC^H^NHg, by the amido-group

These salt-forming groups are termed by Witt auxochrvmotM groups. The
dyestuffs ai‘e less coloui^ in the free state than in the form of salts

;
while

the solution of picric acid is light yellow, that of sodium picrate is dark

yellow
;
and the solution of amidoazo^nzene is yellow, while that of amidoazo-

Denzene hydrochloride is purplish. The entrance of the amido-group into the

trinitrobenzene does not convert the same into a dyestuff, because its basic

influence is destroyed by the acid character of the nitro-groups. The sulpho-

group, SO3H, and the carboxyl-group, COjH, although salt-forming, are not

auxochromous groups, because they convert the chromogenes into weak
dyestuffs only. Witt established the following principles :

—

1. The tinctorial character of an aromatic substance depends on the

simultaneous presence of an auxochromous and a chromophorous group

2. The chromophor exerts the colour-generating influence more in the salt-

like compounds of the dyestuffs than in the free compounds.

3. Of two dyestuffs of analogous constitution that one is the better the salts

of which are the more stable.

In various recent books the dyestuff'^ have been classiflcd according to the
chromophors, and this division appears the l)cst for a scientilic treatise on
the colouring matters. It is, however, necessary in this case to separate

substances which are closely related in their behaviour towards the fibres ami

to bring together bodies which are quite different in their general tinctorial

character. We believe it to be more appropriate for a practical handbook of

dyeing to divide the materials in respect to those properties which are most
important to the dyer, and to describe together those dyestuffs which behave
similarly in dyeing and are used in the same way and in combination with each
other. Although this division is not ideal and consistent in every case (since

many dyestuffs are used in different ways), it seems to us to be the most
convenient for practical purposes.

In the seqi el, the dyestuffs will l,e described in the following groups*;

—

I. Direct Cotton Colours or Salt Colours.—Colours which in a neutral or

slightly alkaline bath containing salt (common salt or Glauber’s salt) dye
cotton in full shades without the aid of mordants.

II. Sulphide Colours or Sulphur Colours.—Colours which are dissolved
with the aid of sodium sulphide and dye cotton in full shades without the aid

of mordants from a sulphide batii.

III. Basic Colours.—Colours of a basic nature which dye animal fibres

without mordants. They form tannates, insoluble in water, and dye the
vegetable fibres with the aid of tannin mordants.

IV. Eosins and Rhodammes.
V. Acid Colours.—Salts of colour acids which dye the animal fibres without

the aid of mordants, but as a rule only with,the aid of acid".

VI. Mordant Colours.—Colours which are dyed with the aid of metallic

mordants. (Alizarins and others.)

VII. Add Chrome Colours.—Colours which are dyed in an acid-bath on
wool and developed and fixed with the aid of chrome mordants.

VIII. Miscella/neous Colours :

—

(a) Aniline black. (6) Indigo and other vat dyes.
(c) Insoluble azo-colours (ice-colours).

* Generally, the dyeBtufle will be described in the different ffroups according to the order
of the colours of the rainbow. But ne have not strictly followed this principle, if it

seemed advisable to place similar compounds together ; and in the group of the acid
colours we have begun with yellow.
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In the following description of the dyestuffs it has been thought expedient,

on account of the great number of substances, to give their characteristic

properties as briefly as possible. Their properties are given in the following

order :—(1) The appearance of the dyestuffs
; (2) the appearance of the aqueous

solution
; (3) the action of hydrochloric acid, indicated by the symbol HCl, on

this solution; (4) the action of strong caustic soda lye, NaOH, on a strong

a<)ueous solution of the dyestuff—the words “soluble precipitate” signify that

the precipitate dissolves in pure water; (5) the colour of the solution of the

dyestuff in sulphuric acid (monohydrate) ; and, finally, (6) the reaction which
is noticed on diluting the solution with water. The other properties of the

various dyestuffs will be described as far as they appear to be important in

every special case.

The constitution of the azo-compounds has been briefly indicated by naming
first (on the left side) the diazotised base, and then (on the right side) the other

compounds on which the diazotised base acts.

DIRECT COTTON COLOURS.

A great number of dyestuffs have been brought into commerce during the

last twenty years which are distinguished by the common property of dyeing
the vegetable fibres in full shades, and fairly fast to washing without the aid

of mordants. The first of these substances, used in this way, was Congo-red^

which was discovered in 1884 by Bcettiger
;
hence the whole group, especially

the derivatives of benzidine and tolidine, which are chemically related to this

dyestuff, are frequently called the “ Congo-colours ” or “ benzidine-colours.”

The direct cotton colours which are found in commerce at the present time
are, without exception, sulphonates of sodium, ammonium, or potassium.

Most of them are tetrazo-compounds— i.c., compounds which contain the
azo-group—NizN—twice in the molecule.

Azo-compounds which conbvin only one group—N“N—in the molecule
(like the bulk of the acid colours), do not dye cotton without the aid of

mordants, with the exception of the derivatives of certain thio-bases (see

below).

It would appear from this fact tliat the direct dyeing character of these

compounds is due to the double chromophorous group
_Nz:N—
_Nz:N—

*

Not all

tetrazo-colours, however, dye unmordanted cotton equally well.

Like the ordinary az(»-colour8, the tetrazo-colours are produced by the action

of diazotised amines on phenols (naphthols) or aromatic amines or their sul-

phonic or carlM»xylic acids
;
thus they contain, in addition to the double

chromophoriYiis group N.., the awochrommis groups “NH.,” or “OH”; or

tlieir derivatives, like “NH(C,,H
5)

” or “OC.,H,^.”

The tetrazo-colours are derivatives of benzidine or tolidine (Congo-colours),

diamidostilbene, azoxydiaminc'*, and various other diamines. Various kinds
of tetrazo-colours— the Benzo fast scarlets—are prepared by special

methods.

In addition to the tetrazo-colours, a class of direct cotton colours is

known, which are either not azo-compounds at all, or the tinctorial character

of which is not due, in the first place, to their azo-group. The dyestuffs of

this group are obtained from compounds, which are prepared by heating

organic bases, notably paratoluidine and metaxylidine, wdth sulphur. In
this way “thio-bases” are obtained, the chromophorous group of which has

the constitution— ^^^ ® those compounds was Primuliiie^
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discovered by A. G. Green. Neither Priinuline nor the similar colouring matter

named Thiojlavine S, are azo-compounds. Several other dyestuffs

—

e,g,, Erikc^

Cotton yellow R, and, in a certain sense, also Thiazol yellow^ are azo-compounds
;

but undoubtedly they possess the same chromophorous group as Frimulino,

so that the azo-group need not be considered as an essential condition for the

colouring character of the compound.
Further, some yellow, orange, and brown dyestuffs belong to the group of

direct cotton colours, which are obtained by the action of alkalies on nitro-

toluene sulphonic acid, and are derivatives of stilbene, such as the Mikado
colours, Chicago orange. Direct yellow R, Diamine fast yellow A, Jzc. They dye
cotton very well, and are distinguished by their very low affinity with the

animal fibre in the presence of alkalies, by reason of which property they are

exceedingly well suited for dyeing mixed goods consisting of cotton and either

wool or silk. According to the recent researches of A. G. Green, all these

stilbene colours are azo-compounds.*

The nature of the process of dyeing the vegetable fibres with these colours

has not yet been explained, and no chemical reaction has been discovered to

take place in the dye-bath. The cotton absorbs the dyestuff by some cause,

generally termed affinity (diffusion by Mueller-Jacobs
;
solution by O. N. \Vitt),

and retains it with a considerable power. The colour is extracted from the

fibre by water, and can be stripped to a large degree by repeated boiling out
with water. Inversely, in dyeing, a part of the colouring matter is always
retained by the dye-liquor, the quantity of which depends on the dissolving

power of the dye-liquor and on the absorbing capacity of the fibre in regard to

the dyestuff. If the former is very great— i.e., if a great <|uantity of water la

used—a large proportion of colouring matter is retained by the dye-liquor
;

if

the latter is considerable—t.s., if much material (compared with the amount of

liquid) or, to use the common expression, if concentrated or ‘‘short” baths are

used—the liquor is better exhausted. The dissolving power of the liquor can be
diminished not only by decreasing the quantity of water, but also by adding
soluble salts, notably common salt and Glauber^alt, also phosphate of soda, dec.

Common salt and Glaubersalt diminish the dissolving power of water towards
the dyestuffs (as is the case in the well-known process of “ salting out ”), ami
phosphate of soda acts in the same way, whereas potash and soda chietly

serve for correcting the hardness. of the water and to keep the dyestuffs well

dissolved. The influence of these salts, however, has not been studied except
from a mere practical point of view. It may be observed that the levelling of

these dyestuffs is improved by the addition of .such fatty salts as ordinary
soap, Turkey-red oil, Monopol soap, Monopol oil, <tc, and also by such feebly

alkaline salts as borax, in addition to potash and soda named above.

On account of these circumstances cotton i.s dyed with the direct cotbjn
colours in as concentrated a bath as possible, and with the addition of varying
quantities of certain salts. The amount of the latter should not bo so large

as to precipitate the dye, as it is absolutely necessary, to prevent uneven
dyeing, that it be entirely in solution.

The property of these dyestuffs to redissolvo readily in water and to

go on the fibre easily, prevents them from accumulating in any part of tho
material in unequal quantities

; hence they dye the vcgcbiblo fibres very
evenly. The direct cotton colours possess tho property of “level dyeing” and
•^running” to such a degree that in many cases two hanks of cotton, one dyed
with one of these dyestuffs and the other being whib», when l>oiled together
for a length of time in water, will acquire approximately the same shade.

The nature of the process taking place in dyeing wool and silk with the
direct cotton colours has not been studied

; it resembles to some extent the
•Joum. Soc. Dytreand Col., 1907, p. 162.



DIRECT COTTON COLOURS. 379

dyeing of the **acid colours/’ since these dyestuffs are taken up most rapidly

from acid-baths by the animal fibres. On the other hand, the animal fibres

ma^be dyed very well in neutral or even weakly alkaline baths.

The direct cotton colours possess the property of forming lakes with the

basic colours. E. Knecht'*^ and G. Gallandf have studied this reaction, which
was first made known in the case of Chrysamin by the Farbenfabriken,

vorm. Fr. Bayer <k Co. They found that only the basic colours form lakes

with those dyestufis, and that many of the lakes are decomposed above 70*

and even at lower temperatures. The composition of some of these lakes has

been investigated by E. Baenziger and L. E. Viiess.J

This property of forming Jakes is largely utilised to produce compound
shades by first dyeing with a direct colour and subsequently topping with

a basic colour.

APPLICATION OF THE DIRECT COTTON COLOURS.—The direct cotton

colours are used for the dyeing of unmordanted cotton. In calico-printing their

property of bleeding prevents them from being extensively used for direct

printing. They are employed, however, for padding and bottoming and for

discharged styles. They also find employment in the dyeing of artificial

silk, linen, jute, and the animal fibres.

Those colours are dyed in neutral or alkaline baths, especially on the vege-

table fibres. They can be used in admixture with eiich other and dyed in the

same bath, to produce compound shades. As a rule, these dyestuffs are })rei ipi-

tated by lime, but especially by magnesia; hence magnC'iian or calcareous watei

should be avoided or corrected. The best way to purify hard water for dyeing
with these colours, is to add some so<]a ash and boil, whereby the lime or

magnesia will be precipitated in an insoluble innocuous form. All these

colours are soluble in water, some indeed rather sparingly, but freely enough
to admit of their application in aqueous solutions.

The general mode of procedure is to prepare the bath with a solution of

the whole amount of the dyestuff required and with the necessary other

ingredients. As little water as [lossible is used, and the bath should be heated

with a steam coil, not with direct steam.

In the case of calcareous water the liquor is boiled with some soda as

Indicated above, before the colour solution is added. The goods are entered

into the fully prepared bath at a medium or high temperature and turned from
time to time during 30 to 60 minutes. As a rule, the dyeing takes place at the

boil. When no more colour is taken u]>, the goods are removed from the bath,

wrung, and then rinse<l in cold water, soda solution or Turkey-red oil (ste

below), and dried. The dye-baths are not exhausted and may be used

continuously
;
their strength is restored after each dyeing by adding as much

of the ingredients ns has been consumed (approximately of the original

amount).
The direct cotton colours are stripped more or less easily from the fibres,

especially from cotton and linen, by water and soap solutions
;
and are liable to

tinge white fibre.s with wdiich they come in contact in the same bath. Thiss

property of bleeding or rtiuntri^ is very objectionable, and largely prevents

their use in calico-printing and linen dyeing. In spite of this fact, however,
their shacics lose comparatively little in intensity^ on repeated soaping, and they

are considered to be modemtely fast, or even fairly fast to soap.

In the special description of the dyestuffs attention will not be called in

each case to the property of “bleeding,” as it is common to some extent to all

these colours.

Many of the direct cotton colours are very fugitive to light and certainly

*JourfL Soe, Dyers and Col,, 1886, p. 2» fibid., 1886, p 14A
: ibid,, 1899, p. 148.
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not faster than the bulk of the basic colours, whereas a good number, such as

Diamine fast red. Diamine and Benzo fast blues, and others, possess a very good
fastness, and some, like Chrysainin, Chrysophenin, Diamine fast y^low
B, Oxyphenin, »kc., belong to the fastest colours known. Generally they
are less fugitive on the animal than on the vegetable fibres.

borne of the direct cotton coloui-s, especially Congo red, are more or less

sensitive towards the action of dilute acids, even of the acids present in tlie

atmosphere of towns, their shades being thereby turned blue or brownish

;

this defect may be overcome to a certain extent by charging the dyed fibre

w’ith soda or some other non-volatile alkali ^see below). Some shades, par-

ticularly the yellow shades, are reddened oy the action of dilute alkalies.

The original shades, whether they have been changed by acids or alkalies, are

easily restored by washing with water or by treatment with a very diluted

counteracting chemical agent (ammonia or acetic acid respectively).

The topping of the direct cotton colours with basic dyestuffs, which has

been previously mentioned, takes place in the most simple manner
;
the goods,

after having been dyed with the direct colours, are wrung out and slightly

rinsed in water (to prevent rubbing) and then worked in a tepid bath of the

basic colour until the desired shade is obtained, washed, and dried. Elevated

temperatures spoil the shade by decomposing the lake which is formed by Uie

two colours. The direct colours lose in some cases the property of bleeding by
this topping process, being converted into insoluble compounds.

A great number of direct cotton colours are capable of being diazotised

on the fibre and forming azo-comjM)unds with phenols, amines, «kc. (Primuline
ingi*ain colours, Diamine blacks, ic.). These new compounds, being in.soluble,

do not bleed much, and their formation on the fibre is a valuable method of

producing shades which are fast to soap. This method of diazotisliuj and
developing new colours on th * fibre v'as discoNere<i by A, G, Green in 1888.*

Chemically related to this process of diazotising and developing is the

fco called coupling process^ which consists in the treatment of certain direct

cotton colours on the fibre with cold solutions of diazo-compounds, especially

that of paranitraniline, and yields very full and deep brown and black, and
recently also some other very good sha<ies fast to washing and acid cross-

dyeing.

A great many of the direct cotton colours are materially improved in

fastness by an after-treatment with metaXlic salts. Hot solutions of copper
sulphate improve chiefly the fastness to light and to a certain extent also

that to washing of some colours. This fact was first descriljed by the Farben-

fabriken vorm. Fr. 13ayer *k Co. (British patent, 1889, No. 3934) in connection
with certain derivatives of dianisidine and sulphonic acids of naphthol
(Azurines), but has also proved valuable for many other dyestuffs. In
addition to copper salts, those of zinc, nickel, cobalt, iron, and chromium have
also been recommended

;
but of the latter only those of chromium, and still

more so the bichr3mates of potash and soda have become important by their

property of improving the fastness to washing of some products, such as

Ohrysamin, Diamine green G, and Diamine jet black. A hot mixture of

copper sulphate and bichromate of potash improves the fastness to washing
and to light of such colours as Benzochrome brown, Chromanil block, Diamine
catechine, 4kc. The fastness to water of most colours of this group is improved
by a short treatment with alum, aluminium acetate, or other aluminium salts,

or with a warm solution of formaldehyde.

iVo/e.--Some of the diazotised or coupled colours are also improved by a treatment with
blue vitriol, which may be added to the aiazotining or coupling liquor, although the effect is

more intense when applied by a separate hot bath.

* Joum, Soc, Dyers and Cot,, 1888, p. 40.
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DYEING OP COTTON WITH THE DIRECT COTTON COLOURS.—These
colours are usually dyed on unbleached cotton, fuller shades bcdng obtained
thereon compared with bleached cotton. The cotton is simply boil^ in water
or in an alkaline liquor to wet it thoroughly and to prepare it for taking up
the colours evenly

;
and for very pale shades only is bleaching of the material

previous to dyeing necessary. An addition of Turkey-red oil, Monopol oil,

Monopol soap, Ac., assists the wetting. Mercerised cotton possesses greater

affinity for these colours than ordinary cotton, and assumes under similar con-

ditions a considerably deeper shade, the difference amounting to one-fourth or

one-fifth.

The general method of dyeing is as follows :—The bath is prepared with the
requisite ingredients, the colour is added at once, and the material is entered
at or near the boiling point, and dyed at these temperatures for three-quarters

to one hour, a high temperature of the bath being beneficial for the fastness to

washing. The colours may, however, be very well dyed also at moderate
temperatures or even in the cold. For pale shades the dyeing should begin

in a tepid bath. Frequently the cotton is turned in the boiling liquor for

about half an hour only, and then allowed to “feed” in the cooling bath. The
bath not being exhausted is used as concentrated as possible, and kept for

continuous use. In order to prevent dilution of the liquor by condensed
steam it is best to heat the l)ath by a closed steam coil. Calcareous water
may be easily corrected by boiling it with i to ^ g™. soda ash per litre (J to

1 oz. per 10 gallons) before the addition of the colouring matter. The latter

should be well dissolved, and may be added in one lot before dyeing. Most
of the colours are dyed in feebly alkaline baths with some soda, soap, Turkey
nd oil or phosphate of s<xia, to which such neutral salts as common salt or

Glaubersalt are added. The first-named products make the dyestuffs more
soluble, whereas the neutral salts and also phosphate of soda promote the

exhaustion of the dye-baths. The latter are generally used in quantities of

10 to 20 grins, (or even more) per litre ; but should not be used in quantities

large enough to precipitate the dyestuff, thereby producing irregular shadewS,

and the dye-liquor should never exceed the specific gravity of 1*03 (6“ Tw.).

If a difficulty is experienced in levelling the colours, it is well to a^ld the

(neutral) siilt in two portions, or after the material has been w’orked in the

bath for aliout fifteen minutes, or to add some more Turkey-red oil or soap or

BtKia to the bath. Sodium phosjdiate, which is used in quantities of about

10 grms. per litre, also iinpro\es the exhaustion of the dye-lmth, but does not

give rise t^) irregularities so easily ns common salt or Glaubersalt. Colours

which are sensitive to the action of alkalies are sometimes dyed in neutral

baths, but this is not an in)])ortant point, the alkali l>eing easily removed by
rinsing. Acid-lmths are used in very rare cases only.*

The dyetl goods may l)e dried without washing. A light rinsing in w*ater,

however, is useful for diminishing the bleeding, and for preventing the

efflorescence of Glaul>ersalt, ikc. In the case of colours which are sensitive

to acids, it is of great advantage to pass the material after dyeing through
a solution of soda, which may contain as much ns 5 parts of soda ash in

100 parts of water. Greater brilliancy is obtained by passing the goods

thnnigh a solution of Turkey-red oil which has lx*en neutralised with soda.

In the case of colours which are sensitive to alkalies, the shade is sometimes

brightened by weak acetic acid. Black colours are usually soaped in a tepid

bath with the addition of a little olive oil to enhance the appearance of the

• Recently a process has l>een patented l»y W. Warr for mortlanting cotton with
rongnesiuro hvdroxi<]e bi'fore dyeing with direct cotton colours, hy means of which it

is possible to netter exhaust the Imtli and to obtain colours which are faster to washing.
British I’atent, 1904, No. 25,165. Jotirn. iSoc. Dye^tand Col., 1005, p. lia
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shades. Mercerised cotton is dyed with special care to avoid unevenness. Less

salt is used, but the addition of soap or Turkey-red oil is increased whilst the

temperature of the dye-bath is kept at 80'' or less. Cotton which has been

unevenly dried after mercerising will not dye evenly.

The process of diazotising and developing (see p. 380) is carried out in the

following manner :

—

The cotton is dyed with the dyestuff to be diazotised as described above for

direct shades, and thoroughly washed in water to remove surface colour. The
depth of the ultimate shade chiefly depends on the depth of the direct shade.

The dyed cotton is passed into the cold diazotising bath, which is prepared
with to 3 per cent, sodium nitrite of the weight of the cotton, and twice

the amount of sulphuric acid, or three times the amount of hydrochloric acid.

Although the diazo-compound is formed instantaneously, the cotton is turned
in this bath for about fifteen minutes to allow the diazotising liquor to

penetrate the material entirely. The cotton is then rapidly rinsed in cold

acidulated water, and immediately entered into the developing bath.

The nitrite bath may be used continuously
;

if it does not slightly smell of

nitrous acid, or is not sufficiently acid, nitrite or sulphuric acid respectively

is added
;
a moderate excess of either substance is not injurious.

The development should take place without unnecessary delay, for, like all

diazo-compounds, these diazotised adours are unstable and begin to decompose
within the first hour, or even immediately when exposed to the light or to a
slightly elevated terapeniture. Thus a very short exposure to direct sunlight

is liable to produce considerable unevenness, so as to spoil the goods.

The diazotised colour is manipulated in the cold developing bath, prepared
with one or several of the various developers (see below). The new colour,

which may appear similar in shade to the direct one, or be totally different,

is developed at once, and the manipulation is only prolonged to allow the

liquor to thoroughly penetrate the material. The bath must contain a suffi-

cient quantity of the developer to saturate tne whole amount of diazo-

compound contained in the fibre. Unless the bath is in the right condition

as to strength and alkalinity or acidity, the diazo-compound will not bo
thoroughly converted into the new colour, and will rapidly decompose; the
new colour will therefore appear very sensitive to light, &c. The developing
bath can also be used continuously if fresh developer is added as the bath
becomes exhausted. After developing, the cotton is rinsed in water, and is

then ready for further applications.

Mixed shades may be produced by either mixing several developers, or
several diazotisable dyestuff's may be dyed together, or ordinary direct colours,

which are not affected by the diazotising process, may be dyed together with

the diazotisable dyestuff; or the diazotised colour may be topped with a basic

dyestuff like the airect shades.

A very simple method of developing, which is recommended for the pro-

duction of very fast brown 8ha^les with some dyestuffs, such ns Diamine cutch

and Diazo-brilliant black, consists in the treatment of the diazotised colour in a
warm solution of soda. The dyed cotton is entered into the diazotising batli,

as previously described, and then, without rinsing, turned for ten to twenty
minutes in a bath heated to 50"" or 60" C., containing

1 J to 2 grms. soda asn
per litre ; after a light rinsing the shade is ready.

Developers.—Of the developers which are phenols or amines or their

sulphonic acids, the following are the most important :

—

1. Phenol (or Yellow developer, developer J).—950 grms. cryst. phenol
and 2,400 grms. caustic soda lye 1*375 specific gravity (75° Tw. «34 per cent.

NaOH) are dissolved in 20 litres of hot water.

2. Resorcin (or Orange developer, developer F).—1,100 grms. resorcinol and
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2,400 grins, caustic soda lye 1*375 specific gravity are dissolved in 20 litres

of hot water.

. Betorna/phthol (or Red developer^ developer A).—1,450 grms. ^-naphthol

and 1,200 grms. caustic soda lye 1*375 specific gravity are dissolved in 20 litres

of hot water.

. Alphornaphthol {pv Maroon develop) is used like ^-naphthol.

4.

Metortoluylene diamine (or Diamine developer C, Ey or H) is found in

commerce as the hydrochloride in various forms; as powder of varying

strengths (developers C or H) and in solution (developer E). Of the 95 per

cent, powder 900 grms. are dissolved in 20 litres of boiling water. In order

to prevent the formation of Bismarck brown, 50 grms. of soda ash per 20 lbs.

of cotton are added to the bath together with the Diamine developer.

5.

Naphthylamine ether or Amidonaphthol ether is sold as powder or paste

;

of the paste 1 kg. is simply dissolved in 10 litres of boiling water, whereas of

the powder 460 grms. are dissolved together with 230 grms. of hydrochloric

acid in 20 litres of boiling water.

6. Amidodiphenylamine (or Faet blue developer AD),—750 grms. are dissolved

together with 350 grms. of hydrochloric acid in 20 litres of boiling water.

7. Ethyl ^-naphthylamine (or Claret developery developer B),—460 grms. are

dissolved together with 100 grms. of hydrochloric acid in 20 litres of boiling

water.

8. Amidonaphtholsulphonic acid, mixed with soda, or Blue developer A N or

developer G,— *2,700 grms. are mixed with 20 litres of cold water, and left

standing until the frothing has subsided, when the mixture is brought to the

boil.

9. ^-Naphthdsulphonic acid or Schaejjer acid.—2,500 grms. are mixed with

1,500 grms. of soda ash, and dissolved in 20 litres of boiling water.

10. Neroijene D (Berlin), a chlorinated diamine, is used as follows:

—

90 grins. Nerogene D are dissolved in 300 grins, water and 90 grins, hydro-

< hloric acid, and added, together with 300 grms. soda ash, to the bath for

developing 10 kilos, of cotton.

Of the solutions named under Nos. 1, 2, 3, and 9, IJ litres per 20 lbs.

of cotton should be used for the first bath, and IJ to 1.^ litres of Nos. 4 and 8,

fij litres of Nos. 5 and 7, and 4 litres of No. 4. The quantities required in

the standing bath are approximately the same. The quantities actually used

amount to about 1 per cent, iiaphthol, 0*7 per cent, diamine or resorcin, ^ per

cent, phenol, IJ per cvnt. naphthylamine ether or amidodiphenylamine, or

Schaeffer acid, and 2 per cent, uniidosulphonic acid. An excess of developers

<ioes no harm, if it is subsequently removed by rinsing.

The phenolic developers and also phenylene diamine, toluylene diamine, and
Nerogene D aie used in alkaline solutions, the other developers in neutral or

acid solutions. The developers used in alkaline solutions may be mixed
together for the production of mixeil shades, and the developers to be used
in acid solutions may also be mixed with each other. It may be noted, how-
ever, that when used in excess, one developer may have proportionately more
effect than another.

The colours obtained by diazotising and developing may be topped with
basic colours exactly as in the c>ase of the direct dyed ones.

For the coupling process ( ^ee p. •’ 80) the cotton is dyed according to the
general method, and after rinsing it is treated for about half an hour in

the cold coupling bath prepared with the diazo-compound, including some
soda and acetate of soda to neutralise the surplus of mineral acid.

The most important developer for coupling is paranitraniline, which is used
in the following manner:—2 kilos, of paranitraniline ai*e well mixed with
15 litres of boiling condensed water, and, after some stirring, 5 litres hydro-
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chloric acid 1*16 specific gravity (32* Tw.) are added. The mixture will

dissolve after some stirring, when 35 litres of cold water are added in order to
precipitate the hydrochloride as a yellow pasty mass of fine crystals. After

it has been thoroughly cooled either by ^ing allowed to stand, or by the

addition of ice, 1^ kilos, of sodium nitrite dissolved in 7 litres of cold water
are added, and within fifteen or twenty minutes a clear solution will be
obtained, which is diluted to 200 litres. For coupling medium shades (of

to 2 per cent, colour) 36 litres of this diazo-solution, together with ^ kilo,

s^a ash and 200 grms. sodium acetate, are used per 100 kilos, of cotton; for

deep shades 50 to 70 litres diazo-solution, | to 1 kilo, soda ash, and 300 to

400 grms. sodium acetate are required. For coupling colours on loose cotton

and for working in dyeing machines, the diazo-solution may be used without
the addition of soda or acetate.

Instead of using diazotised paranitraniline, such stable diazo-compounds
as Nitrazol 0 (Cassella) or Azophor red PN (M.L.B.) or Nitrosamine red

(B.A.S.F.) may be employed. Other developers recommended for coupling

are benzidine and mononitrobenzidine—i.e., developer N B (Basle).

The fastness to light of some coupling colours is increased by the addition

of 2 to 4 per cent, blue vitriol to the coupling liquor.

The coupled colours may also be brightened by topping with basic coloui’s,

which may be effected by simply adding the basic colour to the coupling bath.

The after-treatment with metallic salts is best conducted in a bath slightly

acidulated with acetic acid. An alkaline condition of the bath preventing the

action of the salts, the cotton dyed with the addition of soda should be well

rinsed preceding the after-treatment. The cotton should be entered at a
moderate temperature into the bath of after-treatment, and well turned.

The bath may be employed continuously, but with little advantage, on
account of the low price of the drugs.

The various metal salts are used in the following way :

—

(a) Copper sul-

phate.—The goods are treated for fifteen to thirty minutes at 80* C. with 1 to

4 per cent, copper sulphate (according to the depth of shade) and 2 to 4 per

cent, acetic acid. (6) Chromium Jluoride,—The dyed cotton i.s boiled for a
quarter to half an hour with 1 to 3 per cent, chromium fluoride and 2 to 4

per cent, acetic acid. Other salts of chromium oxide are used in the same
way. (c) Bichromate.—The goods are boiled ten to fifteen minutes with

1 to 3 per cent, bichromate and 2 to 4 per cent, acetic acid. Some colours

becoming lighter and duller by a prolonged action of the bichromate, the
boiling should not be extended too long. W) Bichromate and Copper sul-

phate,—The after-treatment is the same as yith bichronic alone, one-half of

the latter being replaced by blue vitriol. Tlie after-treatment being finished,

the cotton is well rinsed. The colours may also be topped with basic colours.

Some diazotised or coupled colours are improved in fastness to light by
either after-treating with copper sulphate, as just described, or adding the

copper salt directly to the cold diazotising or coupling bath.

The after-treatment with bichromate and copper sulphate may be very

well combined with the production of one-hath aniline black on a bottom of

a dark direct cotton colour by dyeing a fairly deep shade with a black or

dark blue dyestuff, and then developing one-bath aniline black. In this way
a finer black is obtained, and one faster to rubbing and acids and less disposed

to becoming greenish than with aniline black alone, and the strength and .soft-

ness of the fibre is preserved. In addition to Much dyestuffs as Benzochrome
black, Chromanil black or Diamineral black! which are intended for the

after-treatment with a mixture of bichrome aw copper, such other dyestuffs

may be used which are not affected by this mature. This black is very fast

and clean, and in many cases it may replace agJ aniline black.
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The treatment ?nth formaldehyde, which improves the fastness to washing,

takes place at 50* to 70* C., the dyed cotton, after rinsing, being simply turned

for about fifteen minutes in a batn containing 3 to 4 per cent, formic aldehyde

(40 per cent).

A treatment with Solidogene A (M.L.B.) improves the fastness to wash>
ing and acids, and is especially recommended for Dianile orange G, Dianile

scarlet G, 2 R, Dianile red R, 4 B, 6 B, 10 B, Dianile bordeaux B, G,
Brilliant dianile red R, Delta purpurine 5 B, Dianile blue G, B, R, 2 R, 3 R,

4 R, BX, Dianile indigo O, Dianile dark blue R, Dianile black R, G, CB, OR,
and for Primuline red. The dyed and rinsed cotton is boiled for half an hour
with 2 per cent, hydrochloric acid and 2 to 6 per cent. Solidogene A, and then
well rinsed. When the treatment takes place in copper vessels, 5 to 10 grms.
ammonium sulphocyanide per 10 litres to 1 lb. per 100 galls.) should bo
added before the other additions.

The topping of direct cotton colours with basic colours for the purpose of

brightening or shading the former is carried out by working the cotton well

rinsed after dyeing in a cold bath containing the basic colour, and, in addition,

1 to 3 per cent, acetic acid or alum. Higher temperatures destroy the colour

lake thus formed. The process is frequently used both with direct and with
after-treated, diazotised or coupled colours.

Linen and Jute are dyed in practically the same way as cotton.

ABTIFIGIAIj silk is also dyed like cotton at 30* to 60*, careful handling
being necessary in order to prevent damaging the material, which is very
tender in the wet state.

DYEING OF WOOL WITH THE DIRECT COTTON COLOURS.—The
colours are dyed on wool in neutral or feebly acid-baths. For light shades

the bath is simply prepared with the dyestuff, and the wool entered at 40*,

the bath is brought to the boil, and after some boiling, 10 per cent. Glaubersalt

are added for the better exhaustion of the bath. For medium and dark shades
the Glaubersalt may be added before entering the wool, and after the colour

has been fairly Avell taken up, 2 to 5 per cent, acetic acid or sodium bisulphate

may be gradually added in order to exhaust the bath entirely; great care,

however, is required that the colour does not become uneven on acidulating

the bath. The dye-bath may also be prepared with Glaubersalt and 5 to 10 per
cent, ammonium acetate (of the weight of the wool)

; the latter salt by splitting

off ammonia on boiling liberates acetic acid, which effects a very gradual ex-

haustion of the dye-bath. (Care should be taken not to use an acetate containing
excess of acetic acid.)

These colours are considerably faster to washing, acids, and light on wool
than on cotton, and are also much faster to milling than most of the ordinary
acid colours

; indeed, fast enough for many kinds of goods to be milled. They
are, as a rule, also fast to stoving, steaming, and alkalies.

Some colours are after-treated with metallic salts also on wool, especially

with copper sulphate, but the diazotising or coupling processes are not generally
used on this fibre.

JV.B.—The shades on wool and also on silk frequently differ somewhat from
those obtained on cotton.

DYEING OF SILK WITH THE DIRECT COTTON COLOURS.—Silk is

best dyed in a bath containing of its volume of boiled-off liquor, which is

acidulated with acetic acid. Enter at about 60*, then boil, and exhaust the
bath after three-quarters of an hour’s boiling by adding 2 to 4 per cent, acetic

acid or 2 to 3 per cent, sulphuric acid ; finally rinse and brighten with acid.

The colours are about equal in fastness to those on wool, and are generally
much faster to water than the ordinary acid colours.

The fastness to soaping is much improved by subjecting suitable colours to

25
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the process of diazotising or coupling, or after-treating with bichrome or

chromic salts ; some colours will then stand the boiling-off.

These processes are carried out as on cotton. The quantity of bichrome

used on silk, however, should not exceed per cent, of the weight of the silk,

nor one-third of the colouring matter, and the developing with soda may with

advantage be replaced by a five minutes’ treatment with 5 per cent, sulphuric

acid at 70* to 80*.

DYEING OF UNION GOODS (COTTON AND WOOL MIXED GOODS)
WITH DIRECT COTTON COLOURS. — The direct cotton colours have
acquired special importance for the dyeing of mixed goods by their property

of dyeing cotton and wool in one batn, whereby the dyeing of such goods has

been considerably simplified.*

The dyeing of union goods with direct cotton colours in a single bath is

based on their property of dyeing cotton about equally well at different

temperatures, and wool much easier at higher than at lower ones. Hence,
in order to dye goods consisting mainly of cotton, the material is turned

without much heating, while the bath is brought to the boil for dyeing the

wool. It, after some time, the cotton should be too light, dyeing is continued

with the steam shut off. If, on the other hand, the wool should not be suf-

ficiently covered, the bath is boiled, and, in addition, certain acid colours

which dye wool well in a neutral bath are added.

N.B,—Although the dyeing of the wool might be accelerated by acidulating

the bath, this, as a rule, should be avoided, as the cotton might come out too

light. Osre should also be taken not to use any Glaubersalt having an acid

reaction, and to cleanse out with boiling soda any wooden dye-vats which
have been previously used for acid dyeing. The following is the general

mode of procedure for the one-bath method :

—

Piece goods are best dyed on the winch, and yarns in the ordinary dye-vat

or in dyeing machines. The bath is kept rather concentrated—that is, for dark
shades the weight of the water is about 25 to 30 times that of the goods—and
20 to 40 grms. cryst. Glaubersalt are added per litre of dye-liquor. After the
required cotton colours, and in case of sufficient experience the wool colours

also, have been added, the bath is heated to the boil, the steam shut off, and
the goods entered and dyed half an hour, and a sample then taken. If both
fibres are found too light or off-shade, more colours are added, and after the

bath has been brought to the boil, the steam is shut off again and the dyeing
continued. If the wool only is too light or off-shade, the goods are dyed for

a short time at the boil, with or without the addition of wool colours, as the
case may be, some care being necessary not to dye the wool too intensely. If,

however, the cotton only requires shading, cotton colours are added, and the
dyeing is continued without heating. The dyeing being finished, the goods are
rinsecC and may be subsequently brightened with a little acid (J grm. acetic

or sulphuric acid per litre). Alkaline blue must be developed in an acid
bath. After the treatment with sulphuric acid it is necessary to rinse well
in order to remove the acid so as to prevent tendering of the cotton fibre.

The risk of tendering is avoided by the addition of 3 to 5 grms. sodium
acetate per litre (6 to 8 ozs. per gallon) to the acid-bath or last rinsing bath.

With some goods which contain many knots of cotton on the surface, or
which are made from hard twisted yams, it is better first to dye the wool
in an acid-bath, and after it has been nearly brought to shade to dye the
cotton in a dolly in a very concentrated cold or tepid bath containing 20
grms. Glaubersalt and \ grm. soda ash, or better, 2 grms. ammonia per litre,

dyestufib being preferred for this method which dye chiefly the cotton without
* The process of dyeing mixed goods in a single bath was devised by L. Cassella A Co.

in the early nineties of the last century.
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staining the wool very much. This method may also be used for the pro-

duction of two-coloured effects in the piece.

DYEING OF SATINS OTTON AND SILK MIXED GOODS) WITH
DIRECT COTTON COLOURS—^The direct cotton colours are equally appli-

cable to cotton and wool mixed goods and to those consisting of cotton and
bilk, and the same process may be used. In the case of half-silk goods, how-
ever, the dyeing is usually begun in a fairly alkaline bath so as to dye
principally the cotton, and either the silk alone or both fibres together are

afterwards brought to shade with acid or basic dyestuffs.

Light shades are dyed with the addition of 200 to 400 grms. soap and 1 5 to

25 grms. soda ash, and sometimes 2u0 to 400 grms. sodium phosphate also, per

100 litres of liquors ; for medium and dark shades, in addition to these drugs
400 to 800 grms. Glaubersalt are given to the bath. The bath is boiled up,

and the goc^s are then dyed without heating for three-quarters to one hour.

In the case of light shades the material is usually entered at a lower

temperature in order to avoid unevenness, and the bath is gradually heated.

The higher the temperature the darker the silk is coloured.

The dyeing to shade is usually done in a cold or tepid bath with acid or

basic colours with the addition of sulphuric or acetic acid, acid dyestuffs being

used for dyeing the silk only, whereas basic colours serve for both fibres.

For the pr^uction of two-coloured effects the quantity of soap is increased

to 300 to 500 grms. per 100 litres, and such dyestuffs are used as dye the

cotton and leave the silk entirely or nearly white. After the cotton has been
<lyed, the material is well rinsed and dy^ at 50* C. with acid dyestuffs with
the addition of 2 grms. sulphuric acid per litre. A higher temperature or a
greater amount of acid should be avoided in order to prevent the cotton

colours staining the silk. Finally the pieces are well rinsed, and brightened
with 2 to 4 C.C. acetic acid per litre.

CONGO-RED (Berlin, Bayer, Leonhardt, Levinstein). OONao-RED R.
COTTON RED. COSMOS RED.

^naphthionic acid.

Red-brown powder
;
aqueous solution, orange-red

;
HCl, blue precipitate

;
*

NaOH, no change; solution in H2SO4, blue; on diluting, blue precipitate.

Congo-red is so extremely sensitive to acids that it is used as an indicator

for volumetric analysis.

Application ,

—

See also general remarks (pp. 381, et seq,). Calcareous and
magnesian water must be avoided or purified. Congo-red, on account of the
richness of its shade and its low cost, is still us^ in great quantities for

cotton dyeing, but to a small extent only on wool or silk.

Cotton.—For a full shade boil one hour in a concentrated bath with 3 to 4

per cent, of Congo-red, 20 per cent, of Glaubersalt, and 5 per cent, of soda ash.

After dyeing, pass through a solution of soda (containing 2 to 5 parts of soda
ash in 100 of water), wring and dry. The brilliancy is increas^ by passing
the dyed goods through Turkey-red oil which has been neutralised with soda

;

if the goods are to be finished, the oil may be added to the finishing material.

The following methods have also been recommended :—Boil for
1J hours in a

bath containing the required amount of dyestuff—3 per cent, of aluminate of

soda, 3 to 5 per cent, of soap, and 10 per cent, of Turkey-red oil, allow to cool

in the bath, wring, and dry. Or boil for two hours with the necessary amount
of dyestuff—3 per cent, of stannate of soda and 4 per cent, of soft soap, allow
to cool in the bath overnight, wring, and dry. Cotton can also he mordanted

* 1 he blue precipitate does not represent the free colour acid, but consists of an
unstable hydrochloride, which is decomposed by prolonged washing with distilled water.
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either with Turkey-red oil and alumina or with stannate of soda or w^ith

magnesium hydrate (Warr*s process, p. 381), and then be dyed in a second batii

with Congo-red. These methods yield richer shades than the one first described.

Congo-red dyes a bright scarlet-red approaching the shade of Turkey-red,

but it does not compare with this colour in fastness to washing, and it is

Very sensitive to air and light and to acids. A short exposui-e of goods

dyed with Congo-red to the air and light dulls the colour; but it will bo

brightened again by soaping. By continued exposure the shades are

thoroughly bleached in a short time. Goods dyed with Congo-red are ex-

tremely sensitive to the action of acids, being turned blue
;
even the sul-

phurous acivl contained in the air has a dulling effect. The treatment of

the dyed goods with soda or soap solution, and even with neutralised Turkey-

red oil, lessens the sensitiveness to acids and makes the colour a little faster

to light.

Wool and Silk are dyed with Congo-red in a boiling bath containing neutral

salts, to which some soap or soda or phosphate of soda may bo added. Deeper,

but less brilliant shades, are obtained by dyeing at the boil in a slightly acidu-

lated bath, and subsequently passing through a weak solution of soda. Congo-

red, although it is much faster to light and acids on the animal fibres than on
cotton, is not used very frequently on the former on account of its sensitiveness

to acids. The colour may be considered to be very fast to milling.

Mixed Goods are dyed with Congo-red, as described on pp. 386 and 387.

CONGO-RED G R and 4 R are similar to Congo-red in constitution and
properties.

BRILLIANT CONGO G (Berlin, Bayer, Leonhardt, Levinstein).

Ka W /betanaphthyfamine disulphonic acid R.
nz

monosulphonic acid Br.

Brown-red powder
;
aqueous solution, orange-red

;
HCl, dark red-violet

precipitate; NaOH, no change; solution in H2SO4, blue; on diluting, violet

precipitate.

. tpplication and Properties .—Same as Congo-red
;
the shade is brighter

and yellower, and less sensitive to acids.

BRILLiaNT CONGO R is very similar in constitution and reactions to
Brilliant Congo G, being the corresponding tolidine-compound. The shade
resembles ordinary Congo-red, but it is more brilliant and less sensitive to
acids.

BENZOPURPURIN 4 B (Bayer, Berlin, Leonhardt, Levinstein). DIAMINE
RED4B. DIANILE RED 4 B. COTTON RED 4 B. SULTAN 4 B.

ToUdine<“®PtSP“i«“i^-
^naphthionic acid.

Brown-red powder; aqueous solution, orange-red; HCl, blue precipitate;
NaOH, soluble orange-red precipitate

; solution in HgSO^, blue
; on diluting,^

blue precipitate.

pplication and Properties .—Same as Congo-red
; the shade is nearly

the same, but less intense. It is less sensitive to acids, and about equal in
£a-«tness to light and washing. Benzopurpurine 4 B is one of the nost
important of he direct coLmrs, and is frequently used for wool dyeing also.

BENZOPURPURIN B and 6 B are similar to the 4 B brand in application
and properties, Benzopuipurin B dyeing yellower shades and 6 B bluer shades
than 4 B. Benzopurp irin B is slightly faster to acids than 4 B.

BENZOPURPURIN 10 B. sultan 10 B.

Dianisidine<C
naphthionic acid,

naphthionic acid
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Brown powder
;

aqueous solution, scarlet-red
;

HCl, blue precipitate

;

NaOH, soluble red precipitate; solution in blue; on diluting, blue

precipitate.

AppLication and Properties.—Benzopurpurin 10 B dyes a crimson-red

shade like Benzopurpurin 4 B.

BRILLIANT PURPURIN B (Berlin, Bayer, Leonhardt, Levinstein).

acid B.

Brownish-red powder; aqueous solution, claret-red; HCl, black precipitate;

NaOH, soluble red precipitate; solution in HgSO^, violet-blue; on diluting,

black precipitate.

Application and Properties.—Brilliant purpurin R shows the same
properties as the Benzopurpurins, and is dyed Mke these by the same
methods as Congo-red. It is, however, somewhat faster to light and acids

than the preceding dyestuffs. It yields brilliant shades which are slightly

bluer than Congo-red and Benzopurpurin 4 B.

BRILLIANT PURPURIN 10 B (Berlin) is similar, but dyes bluish-red

shades.

DELTA PURPURIN 6 B (Bayer, Berlin, Leonhardt, Levinstein). COTTON
PURPURIN 6B (B.A.S.r.).

T I d*
deltanionosulphonic acid,

^betanaphthylamine monosulphonic acid Br.

Brown-red powder. Aqueous solution, orange-red
;
HCl, red-brown pre-

cipitate; NaOH, soluble orange-red precipitate; solution in HgSO^, blue; on
diluting, red-brown precipitate.

Application.—Same as Benzopurpurin. It dyes a red shade similar to

that of Benzopurpurin 4 B, but less bright and faster to acids.

DELTA PURPURIN 7 B is very similar to the “5 B’^ brand and dyes slightly

bluer shades of red.

COLUMBIA FAST SCARLET 4 B (Berlin).

Brown-red powder
;
aqueous solution, orange-red

; HCl, makes the solution

more orange and produces a brownish precipitate; NaOH, orange-red solution

and soluble precipitate; solution in H2SO4, blue; on diluting, brownish
precipitate.

Application.—Same as Benzopurpurin. Columbia fast scarlet 4 B is

best dyed on cotton, at about 70* C., with the addition of 40 per cent.

Olaubersalt and 1 per cent, soda ash. Its shade is very bright, and
slightly bluer than that of Benzopurpurin 4 B, and distinguished by its

very good fastness to organic acids
;

it is also very fast to alkalies, but not
very fast to washing, and it is fugitive to light. On wool it is dyed in a
bath acidulated with acetic acid.

CONGO RUBIN (Berlin, Levinstein). COTTON RUBIN (B.A.S.F.).

Benzidine<^^‘^*^P^^^^^
monosulphonic acid B.

^naphthionic acid.

Green crystalline powder; aqueous solution, cherry-red; HCl, blue pre-

cipitate; NaOH, soluble violet-brown precipitate; solution in HgSO^, blue; on
diluting, blue precipitate.

Application and Properties.—Same as Congo-red. Congo rubin yields
a fine bluish-red (ruby-red or claret) shades.

COLUMBIA RED 8 B (Berlin).

Brown powder; aqueous solution, magenta-red; HCl, red precipitate;

rn Tj- /betanaphthylamine disulphonic
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NaOH, more bluish-red solution and soluble violet-red precipitate; solution

in H^SO., red ;
on diluting, at first violet-red solution, then red precipitate.

Application.—Same as Congo-red and Benzopurpurin. Columbia red

8 B on cotton yields pink and full bluish-red shades which are distinguished

by fastness to acids.

BE^ZO FAST RED L (Bayer).

Brown powder; aqueous solution, red; HCl, violet-blue precipitate;

NaOH, orange-red solution and soluble precipitate
;

solution in HjSO^
blue ; on diluting, violet-blue precipitate.

Application.—Same as Benzopurpurin. It dyes on cotton a somewhat
bluer and less bright shade, which is fairly fast to light, washing, acids, and
alkalies. The dyestufiT may also be used with advantage on wool and silk and
on mixed goods. The shades on wool are fairly fast to milling and very fast Uy

light, and on silk very fast to light and washing.

BENZO PAST RED G L (Bayer) is similar to the preceding “L” brand.

It is more yellowish in shade, and superior in fastness to acids.

BENZO RHODULIN RED B and 3 B (Bayer).

Bemo rhodulin red B.—light brown powder; aqueous solution, red; HCl,
bluish-red solution and flocculent precipitate; solution in HJ1SO4, orange-brown;

on diluting, bluish-red and flocculent precipitate.

Benzo rhodulin red S B shows similar reactions.

Application.—Same as Benzopurpurin. The two brands are dyed on
ootton with 10 per cent, sodium sulphate and \ per cent, soda ash. They
yield pink or bluish-red shades, which are fast to acids and alkalies and
fairly fast to washing, but not fast to light.

BENZO BORDEAUX 6 B (Bayer).

Brown powder; aqueous solution, bluish-red
;
HCl, red precipitate; NaOH,

makes the solution more yellowish; solution in H2SO4, greenish-blue; on
diluting, red precipitate.

Application and Properties.—Same as Benzo rhodulin red (see above).

It dyes pink and cardinal red shades, which are still bluer than those of Congo
rubin.

BENZO FAST SCARLET 4 B S (Bayer).

For the production of the various brands of Benzo fast scarlet and Benzo
orange S the urea obtained by the action of phosgene gas upon 2 molecules

of amidonajphthol sulphonic acid J (NHo : OH : SO3H =>1:5:7) is

combined with 2 molecules of diazo-compounds.
Red-brown powder; aqueous solution, orange-red; HCl, reddish-brown

precipitate; NaOH, soluble brown-red precipitate; solution in H2SO4, blue-

violet ; on diluting, reddish-brown precipitate.

Application.—Same as Congo-red. Benzo last scarlet 4 B S is similar in-

shade to Benzopurpurin 4 B, and equals the same in fastness to washing,
whilst it is somewhat faster to light, and greatly superior in fastness to acids.

It stands the action of organic adds and dilute mineral acids very well, and
for the latter reason it is also useful for the dyeing of cotton in satins which
are cross-dyed in an add bath. It may also be used with advantage for dyeing
unions by the one-bath method.

BENZO FAST SCARLET 5 B S and 8 B S dye brighter and bluer shades of

red, whereas
BENZO FAST SCARLET G S dyes deeper orange shades than 4 B S.

Application and Properties.—Same as Benzo fast scarlet 4 B S.

DIAMINE-SCARLET B (Cassella).

Benzidine<
betanaphthol gammadisulphonic acid,

phenetol.
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1

This dyestuff is produced by combining tetrazoditolyl with the sulphonic

acid and phenol, and ethylating the azo-compound.

Red powder; solution, scarlet-red
;
HCl, reddish-brown precipitate; NaOH,

makes the solution more yellowish; solution in H2SO4, blue-violet; on diluting,

reddish-brown precipitate.

Avplicatinn—Cotton.—Diamine-scarlet B is dyed in the same way as

Ck>ngo red
;

it dyes a bright scarlet shade which is not sensitive to dilute acids

and not fast to light.

Wool is dyed with Diamine-scarlet B in a boiling neutral bath with the

addition of sodium sulphate
; the bath may be cautiously exhausted by the

addition of 2 to 5 per cent, acetic acid. The shade on wool is very bright,

and excellent in fastness to light
;
also very good to washing and milling.

Silk is dyed in an acidulat^ bath of l>oiled-off liquor or with the sedition

of acid very fast to light and to the water test, also to acids and alkalies.

DIAMINE SCARLET 3 B (Cassella) is similar to the B brand but more
bluish in shade.

DIAMINE BRILLIANT SCARLET S (Cassella) also resembles Diamine
scarlet B, but is still faster to acids.

DIAMINE FAST RED F (Cassella).

<
gammaramidonaphthol sulphonic acid

(combined in acid solution),

salicylic acid.

Red-brown powder
;
aqueous solution, claret-red

;
HCl, brown-red pre-

cipitate; NaOH, soluble red-brown precipitate; solution in H2SO4, purplish

;

on diluting, brown-red precipitate.

Application,—Cotton is dyed as with Congo-red, either with 15 per cent,

of calcined (35 per cent, of crystallised) Glaubersalt and 5 per cent, of soda ash
or by the other methods.

Diamine fast red F dyes a shade of red similar to Benzopurpurin 4 B and
Congo-red, but not so bright

; it is not sensitive to dilute acids, and is fairly

fast to light.

Wool is dyed in a neutral or slightly acid-bath
;
the shade is very fast to

milling and stoving, as also to light. The fastness to milling becomes still

better if the gooHs are boiled after the bath is exhausted with some acetic acid

for half an hour longer, with the addition of chromium fluoride, or, for dark
shades of bichrome to the old dye-bath

;
1 to 3 per cent, of chromium

fluoride or 2 to 3 per cent, of bichrome are required. The shades thus ob-

tained rival madder-red in fastness to light and milling. This dyestuff is also

to be recommended for topping vat-blues.

Silk is dyed in a bath which has been acidulated with acetic acid, fast to

light and to the water test, also to acids and alkalies.

DIAMINE RED 10 B (Cassella).

Brown powder
; aqueous solution, daret-red

;
HCl, violet-black precipitate

;

NaOH, soluble pink precipitate
;
solution in H2SO4, blue

;
on diluting, dark

precipitate.

Application,—Diamine red 10 B is dyed on cotton, unions, and satins

in neutral or slightly alkaline baths, and yields a bright bluish-red of moderate
fastness to washing; the shade is not fast to light; it resists the action of

alkalies, but is turned blue by acids.

DIAMINE RED 6 B is a similar brand, yielding more yellowish shades of

red.

DIAMINE VIOLET RED (Cassella) behaves similar to Diamine red 10 B
in dyeing, but gives more bluish-red shades.
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DIAMINE BORDEAUX B and S (Gassella).

Dark-brown powder; aqueous solution, claret-rcd; HOI, dark violet pre-

cipitate; NaOH, soluble dark red precipitate; solution in H^SO^, blue; on

diluting, claret-red precipitate.

Application,—Cotton is dyed by the usual method with the addition of

soda and sodium sulphate. Diamine bordeaux B yields a full bright claret-red

which is fairly fast to light, washing, and alkalies, and is turned blue by acids.

The “ S ** brand is less bright, and inferior in fastness to washing and light,

but good to acids and alkalies.

Wool and Silk are dyed with Diamine bordeaux S in a neutral bath or in

one slightly acidulated with acetic acid. A full claret is obtained which is very

fast to milling, stoving, and light.

Unions and Satins are dyed with both brands by the one-bath system,

Diamine bordeaux B being of special value for mixed goods.

DIAMINE BRILLIANT BORDEAUX R (Gassella).

Maroon-coloured powder; aqueous solution, claret-red; HCl, dark blue

precipitate; NaOH makes the solution more yellowish; solution in HgSO^,
dark blue ;

on diluting, dark blue precipitate.

Application and Properties,—Same as Diamine bordeaux B, except
that Diamine brilliant bordeaux K possesses good fastness to dilute acids, its

shade being hardly affected by acetic acid 50 per cent.

DIRECT SCARLET G, R, B (Kalle).

Direct scarlet G.—Brown powder; aqueous solution, magenta-red; IICI,

violet-red precipitate ; NaOH, no change
; solution in HoSO^, violet-red

;
on

diluting, violet-red precipitate.

Application,—Direct scarlet is dyed on cotton in a neutral or weakly
alkaline bath with the addition of salt and soda, and yields handsome pink
and bluish shades of very good fastness to acids, and fairly good fastness to
washing and alkalies, but fugitive to light.

Dyestuffs of a similar character are

—

THIAMINE RED (Sandoz).

THIORUBIN (Dahl).

THIAZINE RED (B.A.S.F.).

TITAN SCARLET and TITAN RED (Holliday).

BENZO SCARLET S G (Bayer).

OXYDIAMINE RED S (Gassella).

DIOXYRUBIN B and G (Basle Chemical Co.).

THIAZINE RED G and R (B.A.S.F.).

Thiazine Red R,—Brown powder; aqueous solution, magenta-red; HGl,
violet-red precipitate; NaOH, no change; solution in HjSO^, magenta-red*;
on diluting, violet-red precipitate.

Application,—^Thiazine red is used on cotton especially fur light shades,
and is djred in a boiling bath with the addition of salt. Thiazine red 11 yields
bluish-pinks and reds, and the “G” brand more yellowish shades of red which
are very fast to acids and fairly fast to soaping and alkalies, but fugitivo to licht

OXAMINE RED (B.A.S.F).
® ^ *

Brown powder; aqueous solution, orange-brown; HOI, brown-red precipi-
tate; NaOH, red solution and soluble red precipitate; solution in HnSO

,

blue-violet; on diluting, brown-red precipitate.

Application.—Oxamine red is dyed on cotton with the addition of
Glaubersalt, and yields full reds which are moderately fast to light, fairly fast
to washing, and very fast to acids and alkalies.

OXAMINE BORDEAUX M (B.A S.F.) is similar, and dyes claret shades
OXAMINE FAST RED P (B.A.S.F.).—This dyestuff is identical with

Diamine fast red P. It is applied in the same manner, and yields shades
of the same fiutness.
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TITAN SCARLET C, C B, D, and S (Holliday).

Titan Scarlet G and C B,—Brown powder; aqueous solution, orange-red;

HCl, soluble yellow precipitate; NaOH, darker solution; solution in H^SO^,
crimson

;
on diluting, yellower.

Titan Scarlet D and S show similar reactions.

Application.—The various Titan scarlets are dyed on cotton in nfMitial

or slightly alkaline baths with the addition of common salt or Glaubeisalt,

and yield bright scarlet shades which are fairly fast to washing and fast tc

acids and alkalies.

Wool is dyed in a neutral bath or with the addition of acetic acid ; the

shades are very fast to milling and fairly fast to light.

Silk is dyed fast to water in a bath acidulated with acetic acid.

BRILLIANT TITAN SCARLET Y (Holliday).

Brown-red powder; aqueous solution, orange; HCl, no change; NaOH,
makes the solution duller

;
solution in HgSO^, magenta

;
on diluting, yellower.

Application.—Same as Titan scarlet. Brilliant Titan scarlet yields

bright orange-scarlet shades.

TITAN RED S and 6 B (Holliday).

Brown-red pow^der
; aqueous solution, magenta-red

;
HCl, yellowish-red

precipitate (S) or violet-red precipitate (6 B)
;
NaOH, darker; solution in

HgSO^, crimson
;
on diluting, red precipitate.

Application and JProperties.—Same as Titan scarlet. Titan red 6 B
may also be applied in the same manner as St. Denis red.

DIANOL BRILLIANT RED R (Levinstein). TOLUTLENE RED (Oehler),

CHLORANTINE RED 8 B (Chem. Ind. Basle). ACETO-PURPURIN (Berlin).

DIPHENYL RED;8 B (Geigy).

r\ 1 1 V • j* ^^amido salt.
Orthochlorbei«idme<^j^j^^ R salt.

Violet-brown powder
;
aqueous solution, magenta-red; HCl, solution darker

and soluble red precipitate; NaOH, yellower solution and soluble red pre-

cipitate; solution in H2SO4, blue; on diluting, red solution and red precipitate.

Application and Properties.—This dyestuff is dyed on cotton in a
neutral or slightly alkaline bath with the addition of common salt or Glauber-
salt and some soap or soda, and yields a very brilliant bluish-red of excellent
fastness to acids and fairly good fastness to washing, alkalies, and chlorine, but
fugitive to light.

HESSIAN PURPLE N, B, B EXTRA, and D (Leonhardt).

Tetrazocompounds of diamidostilbene disulphonic acid.

Hessian Purple N.—Brown-red powder; aqueous solution, cherry-red; HCl,
dark blue precipitate; NaOH, soluble crimson-red precipitate; solution in

HoSO^, blue
; on diluting, blue-black precipitate.

Application.—Cotton is dyed in a neutral or feebly alkaline salt bath.
The four brands dye slightly bluish shades of red, fairly fast to washing, and
to alkalies, but not fast to light or acids. Unions may be dyed by the genera'
methods (p. 386 ).

HESSIAN BRILLIANT PURPLE (Leonhardt, Berlin, Bayer).
Red-brown powder

; aqueous solution, orange-red
; HCl, black precipitate

;

NaOH, soluble red precipitate; solution in HoSO^ violet; on dilutinsr, blue-
black precipitate.

Application.—Hessian brilliant purple is very similar to the preceding
dyestuffs, but somewhat sensitive to alkalies. Cotton is dyed in a neutral salt
bath. Hessian brilliant purple dyes a brighter shade than the other Hessian
purples.”
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HESSIAN FAST RUBT (Leonhardt).

Dark greenish-brown powder; aqueous solution, dark claret-red; HCl,
dark brown precipitate

;
NaOH, makes the solution more yellowish

;
solution

in HjSO., dark blue
;
on diluting, dark brown precipitate.

^application,—Hessian Fast Ruby is dyed on cotton like Hessian purple

N, and yields maroons of moderate fastness to soap, alkalies, and acids, and

little fastness to light.

DIRECT BORDEAUX B (Leonhardt).

Brown powder; aqueous solution, claret-red; HCl, dark precipitate;

KaOH, soluble claret-red precipitate; solution in H2SO4, blue; on diluting,

dark precipitate.

Application.—Cotton is dyed in a feebly alkaline salt bath a very good claret

shade, fairly fast to light and washing, good to alkalies, but sensitive to acids.

Wool and silk are dyed in neutral or slightly acid baths very fast to light,

washing, milling, and stoving. Unions and satins are dyed with advantage by

the ne-bath methods.
CONGO-CORINTH G and B (Berlin, Bayer, Leonhardt, Levinstein).

COTTON CORINTH G and B. DIANILE BORDEAUX G and B.

Dark olive-green powder (G) or greenish-black powder (B)
;
aqueous solu-

tion, bluish-red; HCl, reddish-blue precipitate; NaOH, soluble crimson pre-

cipitete
;
solution in H0SO4, blue ;

on diluting, reddish-blue precipitate.

Application "Properties.—Congo-corinth G and B are similar to

Congo-red, and are dyed in the same way. They yield maroon shades, B
dyeing the bluer shades.

DIANILE SCARLET 2 R (M.L.B.).

Red powder; aqueous solution, scarlet; HCl, brown precipitate; NaOH,
yellower solution; solution in H2SO4, bluish-violet

; on diluting, brown
precipitate.

Application,—Cotton is dyed a bright scarlet moderately fast to washing,

but not to light, and fast to acids and alkalies. By a treatment with Solido-

gene A the shade becomes more yellowish and faster to washing. Unions

and satins may be dyed by the one-bath methods, the animal fibre ^ing dyed
rather deeper than the cotton.

Wool and Silk are dyed fast to light and washing in acid-baths.

DIANILE GARNET G and B (M.L.B.).

Dianile Garnet G,—Brown powder ; aqueous solution, claret-red
; HCJ,

blue-black precipitate; NaOH, soluble brown-red precipitate; solution in

H2SO4, greenish-blue; on diluting, at first greenish-blue, then violet-blue,

and finally blue-black precipitate.

Application,—Cotton is dyed in a feebly alkaline salt bath garnet and
claret-red shades which are moderately fast to light and washing, and good to

alkalies, but sensitive to acids. The ** B brand dyes more bluish shades than

the ** G ” brand, which is slightly faster to light. Unions and satins are dyed
solid shades by the one-bath methods.

ALKALI RED R (Dahl).

Red powder
;
aqueous solution, red ; HCl, brown precipitate

; NaOH,
darker solution and soluble precipitate

;
solution in H2SO4, violet

;
on diluting,

brown precipitate.

Application —Alkali red R dyes on cotton in a feebly alkaline salt bath
a bright scarlet^ fairly fast to washing, and good to alkalies, but not fast to

light or acids. UniODS and satins may be dyed by the one-bath methods.
ALKALI GARNET (Dahl).

Violet-brown powder; aqueous solution, garnet red; HCl, little change,

and soluble precipitate
;
NaOH, more yellowish solution and soluble precipitate;

solution in H2SO4, blue ; on diluting, brown-violet precipitate.
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Application,—Cotton is dyed in a feebly alkaline salt bath a handsome
garnet red, fairly fast to washing, acids, and alkalies, but not to light Unions
and satins may be dyed by the one-bath methods.

TRIAZOL RED o B and 10 B (Oehler-Griesheim).

Corinth-coloured powder; aqueous solution, claret-red; HCl, brownish
precipitate; NaOH, soluble red to red-violet precipitate; solution in H2SO4,
blue-violet to blue ; on diluting, brownish pi ecipitate.

Application,—Triazol red is dyed on cotton in a feebly alkaline salt bath,

and yields bluish-red shades, fairly fast to washing, good to alkalies, but not

very fast to light or acids.

TRIAZOL FAST RED B (Oehler-Griesheim) dyes slightly more yellowish

shades, and faster to light and acids than Triazol red 6 B, in other respects

similar to this brand.
8ALM0N.RED (B.A.S.R).

For the production of this dyestuff, para-amidoacetanilide is diazotised and
combined with naphthionic acid, the acetyl group eliminated, and the product

subjected to the action of phosgene gas (COCI2).

Dark flesh-coloured powder; aqueous solution, orange-yellow; HOI, reddish-

blue precipitate
;
NaOU, soluble orange-yellow precipitate ;

solution in

magenta-red
;
on diluting, blue precipitate.

Apph cation,—Salmon-red is applied in the same way as Congo-red, and
possesses the general character of the colours of this group. It yields flesh-

coloured to brown-orange shades, which are not fast to light, and are affected

by dilute acids
; in fastness to washing it also resembles Congo-red, <kc.

SALMON-RED (Berlin).

Dehydrometaxylidine—betanaphthylamine disulphonic acid R.

Application and Properties,—Similar to the following “Erika.” to

^ per cent, of dyestuff yield fine salmon coloured shades on cotton.

ERIKA G (Berlin, Levinstein).

Dehydrothiometaxylidine—^betanaphthol gammadisulpbonic acid.

ERIkA B (Berlin, Levinstein).

Dehydrothiometaxylidine—alphanaphthol epsilondisulphonic acid.

These two dyestuffs are, unlike the preceding, not tetrazo-compounds, but
simple azo-compounds. They are produced by the action of the diazo-com-

pounds of dehydrothioxylidine, a monacid base, on naphthosulphonic acids.

Erika B and G show the same general reactions. Reddish-brown powder

;

aqueous solution, claret-red ; HCl, red precipitate
;
NaOH, soluble crimson

precipitate; solution in H2SO4, red-violet; on diluting, orange-red precipitate.

Application,—Cotton is dyed by the usual meth^ in a neutral or slightly

alkaline bath.

Erika dyes pink shades which are fairly fast to light and not sensitive to a

5 per cent, solution of acetic acid
;
by less diluted hydrochloric acid the shade

is turned yellowish. Erika shows also satisfactory fastness to washing. Erika
B dyes a bluish-pink of great beauty; 1 per cent, of dyestuff gives a full

pink. Erika G yields pleasing yellowish-pink shades. Unions and satins are

well dyed by the one-bath methods.
The following dyestufls possess very similar properties, and yield very

similar shades :

—

BRILLIANT GBRANIN B and 3 B (Bayer).

OERANIN G and BB (Bayer).

DIAMINB ROSE B EXTRA, B D and G D (Cassella).

TITAN FINK 3 B (Hollida^.

ROSOPHENIN-GBRANIN (Clayton).

DIRBOT-ROBE (Basle Chemical Ca).
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ST. DENIS RED (Poirrier). DIANTHINB. PATENT BOOK SCARLET
(Claus & Co.). ROSOPHENINE 4B (Clayton). TRONA RED 3B (Bayer).

COTTON RED S (B.A.S.F.).

TV. . , ^ , ^Iphanaphthol sulphonic acid N.W.
Diamidoa^oxytoluene<^jJj^^j^^Uj^^jj^l sulphonic acid N.W.

Red-brown powder
;
sparingly soluble in water

;
aqueous solution, orange-

red; HCl, red precipitate; NaOH, soluble orange-red precipitate; solution in

cherry-red
; on diluting, red precipitate.

St. Denis red is different from the benzidine colours in being a tetrazo-

compound of the diacid base, diamidoazoxytoluene, Cj4Hj20N2(NH2).2- It is

not taken up by the fibre as readily as the benzidine colours, and is dyed in a

peculiar manner.
t/ipplication.—For 10 kgs. (10 lbs.) of cotton dissolve 200 to 300 grms.

(3 to 5 ozs.) of St. Denis red in 6 litres (3 quarts) of water, in which have been

dissolved 250 grms. (4 ozs.) of solid caustic soda, and heat; when all is

dissolved add the solution to a dye-bath prepared with 200 litres (20 galls.) of

water, 48 kgs. (48 lbs.) of rock salt, and a solution of 1,750 grm8.(3if lbs.) of

solid caustic soda in 5 litres (^ gall.) of water. It is essential that this bath be

kept constantly ab a specific giavity of 21i* to 23® Tw. (measured at the

elevated temperature of the bath). Heat the bath to 85® C., enter the cotton,

heat up to 95®, and dye during 30 minutes at this temperature
;
the full depth

of shade is not obtained if the temperature remains below 93*, and the results

are the better the nearer the bath is heated to about 98*
;
hut the hath must not

be brought to actual boiling. {N.B.—The boiling point of the dye-liquor (if

heated by steam coil) is considerably above 100*, on account of the large

quantity of salt it contains.) After dyeing, pass the goods without rinsing

through a 1 per cent, solution of sulphuric or hydrochloric acid, rinse well

in cold water, wring, and dry. St. Denis red yields by this method a brilliant

Turkey-red shade, which is fast to acids, but is turned yellowish by alkalies.

St. Denis red does not bleed as much as the preceding colours when simply
rinsed in water

;
but on being washed with white goods it colours them

; it

resembles the benzidine colours in fastness to soaping, and, like the majority

of these, it is not fast to light.

ROSOPHENINE 6 B, 6 B, and 10 B. TRONA RED 7 B and O G are similar

in reaction, application, and properties to the preceding dyestuff.

The three Rosophenines yield more bluish shades, whilst Trona red GG
dyes an orange-red shade.

ROSANTHRENE 0, R, A, B, C B (Ch. Ind. Basle).

Rosanihrene A.—Bright-red powder, not very freely soluble in water

;

aqueous solution, red ; HCl, gelatinous red precipitate
; NaOH, makes the

solution darker and more yellowish
;
solution in HgSO^, crimson-red

; on
diluting, gelatinous red precipitate.

• Appltcdtioji,—The Rosanthrenes belong to the group of diazotisable

dyestuffs. They are dyed on cotton and diazotised and developed with
)S-naphthol like the other diazotisable dyestuffs, and yield very fine and
brilliant orange, scarlet, and claret shades which are very fast to washing,
alkalies, and acids, but not to light. They resemble Primuline-red in fastness,

but are much brighter in shade. The direct shades are of no special value.

Rosanthrene O diazotised and developed with jS-naphthol dyes a bright
orange shade, the “ R brand a brilliant scarlet, “A ” and “ B ” full reds, and
** 0 B a deep claret colour, which are easily discharged by reducing agents.

ROSANTHRENE BORDEAUX B (Ch. Ind. Basle) is similar to the
preceding brands, and yields, when developed with /3-naphthol, claret shades.
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DIAZO-BBILLIANT SCARLET G, B, 3 B, and 6 T, EXTRA (Bayer).

Diazo-hrdliant Scarlet B Extra,—Cinnamon-brown powder; aqueous solu-

tion, red
;

HCl, red precipitate ;
NaOH, difficultly soluble red precipitate

;

solution in H.2SO4, dark cherry-red ;
on diluting, red precipitate.

. / pplicatiun and Properties ,—These are also diazotisable dyestuffs

which are dyed and developed in the usual way, and yield very fine and
brilliant scarlet shades. The “ G brand dyes the most yellowish and “6 B ”

the bluest shades. They also resemble Primuline-red in fastness, but are much
more brilliant.

DIAZO-BORDEAUX (Bayer).

Yellowish-green powder; aqueous solution, brownish-yellow; HCl, brownish-
yellow precipitate; NaOII, no change; solution in HoSO^, brownish-yellow;
on diluting, redder solution and brownish-yellow precipitate.

Application,—Diazo-bordeaux yields, when dyed direct on cotton, a

reddish - yellow colour of no value, which, however, by diazotising and
developing with

)
3-naphthol is converted into a good claret-red shade, very fast

to washing, alkalies, and acids, but not to light. By coupling on the fibre with
diazotised paranitramline diazo-bordeaux yields a handsome brown. Silk may
be dyed in the same way as cotton.

DIAZO RUBINE B (Bayer) yields when diazotised and developed with

)
3-naphthol ruby-red and dark claret shades on cotton, which resemble in

fastness those obtained with the preceding dyestuffs.

BENZO NITROL BORDEAUX G (Bayer).

Brown powder; aqueous solution, red; HCl, corinth-brown precipitate;

NaOH, crimson-red solution
;

solution in H0SO4, blackish
;

on diluting,

corinth-brown precipitate.

Application ,—Benzo nitrol bordeaux G is dyed on cotton in the usual
way with soda and Glaubersalt, and yields in this way a bluish-claret of little

value, which, however, by coupling with diazotised paranitraniline becomes
much deeper and also acquires a good fastness to washing, alkalies, and acid‘s,

but not to light.

CONGO-ORANGE R (Berlin, Bayer, Levinstein).

T I'H*
^betanaphthylamine disulphonic acid R.

o i
(ethylated after combination).

Red-orange powder; aqueous solution, red-orange; HCl, brown precipitate

;

NaOH, soluble orange precipitate
;
solution in HgSO^, violet-blue

;
on diluting,

brown precipitate.

Application,—Congo-orange is dyed on cotton in a boiling bath with the

addition of salt only (about 10 per cent, of the weight of the cotton), or with
the addition of soap, potash, c^c.

It dyes a fine red-orange shade, which is similar to a very red chrome-
orange. The fastness to washing is similar to that of the other benzidine

colours
; the fastness to light is rather better; the colour is not very sensitive

to dilute acids. Wool and silk and mixed goods are dyed according to the

general methods.
CONOo-ORANGE G is a more yellowish brand, of similar properties.

BENZO-ORANGE R (Bayer, Berlin, Levinstein).

^naphthionic acid.

Brown-red crystalline powder; aqueous solution, red-orange; HCl, red-

violet; NaOH, soluble orange precipitate; solution in H^SO^, violet-blue; on

diluting, grey-violet precipitate.
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Application and Properties*—Same as CJongo-red. The shade is slightly

more reddish and brilliant than that of Congo-orange, and possesses about the

same fastness to light, but a greater sensitiveness to dilute acids.

BENZO FAST ORANGE S (Bayer).

Re:arding the constitution of this dyestuff, see Benzofast scarlet, p. 390.

Reddish-brown powder, not very soluble in water; aqueous solution, orange-

red ;
HCl, red precipitate ;

NaOH, makes the solution redder ; solution in

HjSO^, red
;
on diluting, red precipitate.

Application.—Same as Congo-red. Benzo fast orange S is distinguished

by its very good fastness to acids, and its exceedingly brilliant shade
; its fast-

ness to light and washing is fairly good. Benzo fast orange S yields very good

solid shades on unions, and, when dyed on satins in a soap bath, it hardly stains

the silk.

TOLUYLBNE ORANGE G (Oehler-Griesheim).

T rd‘
^orttocresol carboxylic acid,

o 1
^”®\nietatoluylenediamine sulphonic acid.

Brownish-orange powder; aqueous solution, brownish-yellow; HCl, yel-

lowish-brown precipitate
;
NaOH, soluble orange precipitate

;
solution in

HjSO^, magenta-red ;
on diluting, brownish precipitate.

Application.—Toluylene-orange is dyed in the same way as Congo, and
yields chrome-orange shades, from light cream to iron-buff and dark orange.

The shades are mcSerately fast to light, soap, and dilute acids. Toluylene-

orange Q is a useful padding colour for bottoming in calico-printing. When
trea^ on the cotton fibre with diazotised paranitraniline it yields full red
brown shades which are very fast to soap.

TOLUTLENE ORANGE R (Oehler-Griesheim).

T rd*
sulphonic acid,

^metatoluylenediamine sulphonic acid.

Brown-red powder
;
aqueous solution, orange

;
HCl, bluish-red precipitate

;

NaOH, soluble orange precipitate; solution in H^^SO^, brown; on diluting,

reddish precipitate.

Application and Properties.—Same as Toluylene orange G. It dyes a

much redder shade of orange, which does not possess the same fastness.

HIKADO ORANGE G, R, 2 R, 3 R, 4 R (Leonhardt, Berlin, Bayer).

The Mikado oranges are produced by boiling paranitrotoluene sulphonic

acid with alkalies in the presence of oxidisable substances, such as glycerin,

tannin, pyrogallic acid, <kc. In the same way Mikado yellow and Mikado
brown are prepared. The composition of these products has recently been
ascertained oy A. G. Green (see p. 376).

The general reactions of the Mikado-colours are the following:—Orange
to red-brown powders; aqueous solutions, orange; HCl, reddish-brown pre-

cipitates ;
NaOH, soluble orange precipitates

;
solution in HoSO^, purplish to

blue ;
on diluting, brown precipitates.

Application.—Dye cotton in a boiling neutral bath, with the addition of

20 to 30 per cent, of common salt. Alkaline baths are not very well

exhausted.

The Mikado oranges yield shades varying from yellow-orange to fiery-red

orange, which are very mt to soap, acids, and alkalies, and also to chlorine,

and resist light well.

Unions and Satins.—The Mikado oranges show very little affinity towards
animal fibres ;

thus, when cotton and wool or cotton and silk are dyed in the
same bath by the usual one-bath methods, the shade produced on cotton is

much more intense than that produced on wool or silk.
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PYRAMINE ORANGE R, 2 R, and 3 G (B.A.S.F.).

Pyramine Orange R.

—

Benzidine sulphonic acid<C

Pyramine Orange 2 R,

—

nitro m phenylene diamine,

nitro m phenylene diamine.

j* ^^nitro m phenylene diamine.

^)3-naphthylamine disulphonic acid B.
Pyramine Orange 3 G.

—

^ -1. /nitro m phenylene diamine
^phenylene diamine disulphonic acid.

Pyramine Orange R,—Strawberry-coloured, very sparingly soluble powder

;

aqueous solution, brownish-orange; HCl, brownish-red precipitate; NaOH,
redder solution and soluble precipitate; solution in H2SO4, brown; on diluting,

redder and brown precipitate.

Pyramine Orange 2 R a red-brown powder more soluble than “ R,” and
showing similar reactions, with the exception that it dissolves in concentrated
sulphuric acid with a blue colour.

Pyramine Orange 6? is a pale yellowish-brown powder, more freely soluble

than “ R,’* and possessing similar, more yellowish reactions.

Application,—Cotton is dyed with the addition of salt or Glaubersalt.
l*yramine orange R yields a fiery red-orange of very good fastness to light,

washing, alkalies, acid, and chlorine. Pyramine orange 2 R is redder in shade,

and less fast to acids, but in all other respects equal to the “ R **

brand. Pyra-
inine orange 3 G dyes a yellowish-orange, equal to “ R in fastness to light,

washing, and alkalies, but less fast to acids and chlorine.

Unions are dyed very well with Pyramine orange 2 R, which may also be
used on wool, whilst Pyramine orange R and 3 G are dyed with advantage on
half-silk in slightly alkaline baths.

ALKALI ORANGE G (Dahl).

Reddish powder; aqueous solution, light brown; HCl, brownish precipitate;

NaOH, dark brown solution and soluble precipitate; solution in HgSO^, brown;
on diluting, brown and brown precipitate.

Application —Alkali orange G is dyed on cotton like Congo-red, and
yields a moderately fast yellowish-orange. It is dyed on unions in a neutral

t)ath, and on satins with the addition of soap, and yields fairly solid shades.

DIAMINE ORANGE B (Cassella).

Brown powder
;
aqueous solution, brown

;
HCl, orange-brown precipitate

;

NaOH, redder solution and soluble brown precipitate; solution in H.^SO^,

orange-red
;
on diluting, brown precipitate.

Application,—Diamine orange B is dyed on cotton with the addition of

(Raubersalt and soda, and is chiefly used for mixtures. It yields a full reddish-

orange, which is fairly fast to washing, and moderately fast to light
;

it is not
altered by acids, but becomes brownish under the action of alkalies. By tretit-

inent with copper sulphate (alone or together with bichromate) the shade
becomes browner and faster to light and also to washing. Wool and silk may
be dyed by the usual methods with the addition of acetic acid. Unions aie

dyed in a neutral salt bath, and satins with the addition of soap by the usual

methods
; the animal fibres being dyed the same shades as the cotton, and

nearly to the same depth
; hence Diamine orange B is very valuable for dyeing

mixed goods.

DIAMINE ORANGE G and D (Cassella).

Brownish powder; aqueous solution, brown; HCl, soluble dark brown
precipitate; NaOH, redder solution and soluble reddish-orange precipitate;

solution in H.,S04, violet (“G”) or blue (‘*D”); on diluting, olive*yellow

precipitate (“ G "), or brown precipitate (“ D ”)
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Application and Properties.—Cotton is best dyed in a neutral or in a

feebly alkaline bath with the addition of 20 to 30 per cent, common salt or

Glaubersalt; alkaline baths are less well exhausted than neutral baths.

Diamine orange G dyes a yellowish-orange, and “D” a red-orange of very

good fastness to light, soap, alkalies, acids, and chlorine.

Unions are dyed in a neutral salt bath, and satins with the addition

of soap and phosphate of soda by the usual one-bath methods. In both eases

the animal fibre is stained but slightly, whereas a full shade is produced on
cotton, and therefore the two dyestufls are very valuable for dyeing cotton

in mixed goods.

DIANIL ORANGE G (M.L.B.).

Bright reddish-brown powder; aqueous solution, orange-brown; HCl,
soluble orange precipitate; NaOH, deeper and redder solution; solution in

HjSO^, yellowish-brown ;
on diluting, soluble orange precipitate.

Application.—Cotton is dyed in a neutral or feebly alkaline salt bath

a bright yellowish-orange, which is fairly fast to light and washing, and good
to acids and alkalies. Treatment with copper sulphate improves the fastness

to washing. The dyestuff is readily soluble, and useful for self shades and for

the production of mode shades, browns, and olives. Unions and satins are

dyed by the one-bath methods, the cotton being dyed deeper than the wool
or silk.

DIANIL ORANGE N (M.L.B.).

Dianile orange N is chiefly dyed on cotton, and yields yellowish-orange or

buff shades whi^ are fairly fast to washing, acids, and alkalies, and are con-

verted by coupling with diazotised p nitraniline (Azophor red P N) in a full

reddish-brown of good fastness to washing.

DIRECT ORANGE 2 R (Kalle) or G (Geigy)

Direct orange 2 R \% obtained by the reduction of Direct yellow G (see

below), and seems to be azostUhenedisulphonate of sodium. It is probably
identical with Direct orange (?, and also identical or very similar to Mikado
orange, as are also some of the following dyestuffs.

Brown powder; aqueous solution, red-brown; HCl, soluble dark brown
precipitate; NaOH, soluble precipitate and redder solution; solution in HoSO^,
blue ;

on diluting, dark brown precipitate.

Application and Properties.—Same as Mikado orange. The shade is a
bright reddish-orange.

CHICAGO ORANGE 2 R (Geigy).

Chicago orange 2 R is the product of the condensation of paranitrotoluidino

sulphonic acid, and probably an azo-compound of nitrosostilbene disulphonic

acid and benzidine.

Brown powder ; aqueous solution, brownish-orange
; HCl, brown flocculent

precipitate ; NaOH, no change ; solution in H2SO4,
red-violet

;
on diluting,

brown flocculent precipitate.

ApnlicatUm and Properties.—Same as Mikado orange. The shade is a
good orange.

A number of more yellowish brands of Chicago orange are also found in

commerce.
DIPHENYL ORANGE 2 R and 2 G (Geigy).

These products are produced analogously to the two preceding dyestuffs, in

the case of the BR brand paranitrotoluene sulphonic acid being condensed
with paraphenylenediamine.

Diphenyl orange 2 R.—Light brown powder; aqueous solution, orang(3 -

yellow
;

HCl, bluish-black precipitate
; NaOH, soluble orange precipitate

;

solution in H
2
SO

4,
cherry-red

; on diluting, bluish-black precipitate.

Application and Properties.—Both products are dyed on cotton with



DIRECT COTTON COLOURS. 401

the addition of Glaubersalt, and on satin with the addition of soap. Diphenyl

orange R R dyes a very reddish-orange which is fairly fast to light, soaping, and
alkalies, but becomes duller by the action of acids. When diazotised on the

fibre, and developed with ^-naphthol or toluylene diamine, it yields claret

shades or reddish-browns respectively, of fairly good fastness to soaping. The
G G ” brand dyes a yellowish-orange, fairly fast to lights washing, and acids,

which is reddened by alkalies.

POLYPHENYL ORANGE R EXTRA (Geigy) also belongs to the group of

the preceding colouring matters, and possesses similar properties. The shade

is that of a medium orange.

TITAN ORANGE.
Brown powder

;
aqueous solution, light brown

;
HCl, olive-black precipi-

tate; NaOH, little change; solution in H0SO4, violet-blue; on diluting, an
olive-black precipitate and then a brown-yellow solution.

Application .

—

Cotton is dyed in a neutral bath with the addition of 15 to

20 per cent, salt ; a medium orange is obtained of fairly good fastness to light

and washing, and good fastness to alkalies, acids, and chlorine. When dyed
on mixed goods, the animal fibre is hardly stained, especially when the colour

is applied in the cold with a bath containing 1 per cent, soda ash and 25 per

cent. salt.

GHLOROPHENINE ORANGE GO, RO, and RR (Clayton).

These dyestuffs are reduction products of Curcuphenine (p. 407).

Red powder; aqueous solution, orange; HCl, dark brown precipitate;

NaOH, little change; solution in H2SO4, violet (GO) or blue (RO and RR);
on diluting, brown precipitate.

Application .—Cotton is best dyed in a boiling bath with the addition

of salt. Chlorophenine orange G 0 dyes a fine yellowish-orange, the brands R O
and RR redder oranges of good fastness to light, washing, alkalies, acids, and
chlorine. Wool and silk may be dyed in a neutral or feebly acid bath. The
dyestuffs are also recommended for the dyeing of unions and satins, the vege-

table and the animal fibre being dyed nearly the same shade.

STILBENE ORANGE 4 R (Clayton).

Red-brown powder; aqueous solution, orange-brown; HCl, olive-black pre-

cipitate; NaOH, soluble red-orange precipitate; solution in HgSO^, blue; on
diluting, olive-black precipitate.

Application and Properties —Similar to the preceding colouring mat-
ters. Stilbene orange 4 R dyes a bright reddish-orange.

CHLORAMINE ORANGE G (Bayer).

Brown powder; aqueous solution, reddish-brown; HCl, soluble black-brown
precipitate; NaOH, makes the solution darker and slightly redder; solution in
H2SO4, blue; on diluting, soluble black-brown precipitate.

Application .—Chloramine orange G resembles the preceding colouring
matters. It is dyed on cotton in a neutral salt bath, and yields yellowish-
orange shades of very good fastness to light, washing, and chlorine, which are
also fairly fast to acids. By coupling with diazotised paranitraniline the sliade

becomes yellower, and is improved in fastness to washing. When dyed with
the addition of soap, it chiefly colours the cotton, leaving the silk nearly
unstained.

CHRTSAMINE G (Bayer, Berlin, Leonhardt, Levinstein).

Benzidine<^
salicylic acid,

salicylic acid.

Brown-yellow powder or yellow paste, sparingly soluble in water ; aqueous
solution, brownish-yellow

;
HCl, brown-yellow precipitate

;
NaOH, soluble

26
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orange-red precipitate
;

solution in H2SO4, violet-red
; on dilating, brown

precipitate.

Application.—In dyeing with Chrysamine ctilcareous water must be

avoided or purified before the solution of the dyestuff is added. Chrysamine
is extremely sensitive towards copper salts, being turned thereby into a

brownish-orange
;
hence it must not be brought into contact with copper,

and no copper vessel should be used in dyeing. Chrysamine forms lakes with

chromium, and can bo dyed on the vegetable and animal fibres with the aid

of this mordant. The shades are very fast to light, but not perfi ctly fast to

soap.

Cotton is dyed with the addition of 10 per cent, phosphate of soda and
per cent, of soap. A reddish shade is obtained which is exceedingly fast

to light and resists washing and dilute acids well
;
alkalies turn the shade into

red; but the original colour is restored by washing. Owing to its good fast-

ness to light Ciirysamine may be used for padding cream shades on piece goods,

and it is also very suitable to serve as a mordant for basic colours. Chrysamine
is readily discharged by reducing discharges.

Wool and silk may be dyed with Chrysamine in a neutral, alkaline, or acid

bath. The dyestuff*, however, is not very valuable for these fibres and also

not for onions.

Satin is dyed with the addition of sodium sulphate and soap, fairly solid

shades being obtained.

CHBYSAMINE R is the tolidiiie compound, corresponding to the G brand
and behaves very similarly. It dyes a more reddish shade of yellow.

ERESOTINE YELLOW G and R (Oehler-Griesheim, Bayer) are analogous
to Chrysamine G and R, being the corresponding compounds of cresol

carboxylic acid and possessing nearly the same properties. They also yield

very similar shades of equal fastness,

CARBAZOL YELLOW (B.A.S.F.)

Diamidocarbazol<®^‘i‘=y}^‘=
^salicylic acid.

Yellow-brown powder; aqueous solution, dark orange; HCl, dark brown
precipitate; NaOH, dark-orange colour; solution in blue; on diluting,

orownish-black precipitate.

Application same as Chrysamine G. Carbazol yellow yields golden-yellow
shades, which are fairly fast to light and soap, but sensitive to ddute acids and
alkalies. It yields on chromed wool shades which are similar to fustic

;
they

are less fast to light than fustic, but very fast to soap.

COTTON YELLOW G (B.A.S.F.)

—

benzo fast yellow 6 G L (Bayer).

This dyestuff is produced by combining diazobised para-amidoacetanilide
with salicylic acid, eliminating the acetyl group and subjecting the product to

the action of phosgene gas.

Light-yellow powder; aqueous solution, dirty yellow; IlCl, dark brown
precipitate; NaOH, soluble orange-yellow precipitate; solution in HgSO^,
orange-yellow ; on diluting, at first violet, then rlark brown precipitate.

Application and Properties.—Same as Ciirysamine G. The shade is

canary-yellow, and is changed by dilute acids. Cotton yellow G serves chiefly

lor pure yellow shades fast to light. It can also be fixed on chromium
mordant, when it will be very fa.st to soaping.

PYRAMINE YELLOW R (B.A.S P.)

Bed-brown .powder ; aqueous solution, yellowish-brown; HCl, brown pre-

cipitate; NaOH, no change; solution in H2SO4, yellow; on diluting, brown
precinitate.

Application,—Cotton is dyed in a neutral or slightly alkaline bath with
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the addition of salt, and yields a reddish shade of yellow which is fairly fast

to light and washing and resists acids and alkalies well. Wool may be dyed
in a neutral or feebly acid bath. The dyestuff is also useful for mixed goods,

both fibres being dyed the same shade, when dyed by the ordinary methods

(pp. 386 and 387).

ALKALI YELLOW (Dahl) or COTTON YELLOW R (B.A S.F.), or ORIOL
(Geigy).

Under these different names an azo-dyestuff is sold which is prepared by
the action of diazotised Primuline on salicylic acid.

Brownish-yellow powder
;
aqueous solution, orange-yellow

;
HCl, yellow

prccipi ate; NaOH, soluble orange precipitate; solution in H^SO^, red-orange;

on diluting, yellow precipitate. This dyestuff forms insoluble lakes with
chromium oxide, like many other derivatives of salicylic acid

; use may be
made of this property in calico-printing.

Application.—Same as Chrysaraine G. The .shade is a reddish-yellow.

Alkali yellow is fairly fast to soap, but not to light; it is not affected by
dilute acids, but is reddened by alkalies.

ALKALI YELLOW R (Dahl).

ine sulphonic acid.

Brown-yellow powder; aqueous solution, yellow; HCl, brownish-yellow

precipitate
;
NaOH, orange-red precipitate

;
solution in H^SO^, brown-red

;
on

diluting, brownish-yellow precipitate.

Application and Fropertits.—Like Alkali vellow (see above).

DIANIL YELLOW (M.L.B.)

Products of combinations of Primuline or dehydrothiotoluidine sulphonic

acid with acetacetic ether.

The various brands of Dianil yellow—viz., 3 G, G, R, and 2 R—show nearly
the same reactions. Dirty yellow or reddish powder

; aqueous solution,

yellow-brown or reddish-brown
;
HCl, yellowish or reddish-brown precipitate

;

NaOH, makes the solution more reddish
;
solution in HgSO^, yellowish-brown

or reddish-brown ;
on diluting, brownish precipitate.

Application,—The Dianil yellows are dyed on cotton in a neutral bath
with the addition of 10 to 25 per cent, salt or Glaubersalt. Dianil yellow
3 G yields a greenish-yellow, the “G” brand a medium yellow, and “R” and
“2 R ” fine golden-yellow shades. The two latter are veiy fast to light,

fairly fast to washing, and not sensitive to acids and alkalies. The “G”
and “3 G ’’ brands are not very fast to light, but equal the redder brands in

fastness to washing, acids, and alkalies. Treatment with copper sulphate
and bichromate enhances the fastness to light and washing, but dulls the
shade.

TOLUYLENE YELLOW (Oehler-Griesheim).

Toluylene diamiao sulphonic acid<”*
"‘trophenylene diamine.

^ m nitrophenylene diamine.

Light-yellow powder; aqueous solution, yellowish-brown; HCl, brown
precipitiite

; NaOH, soluble brown precipitate; solution in HoSO^, brown; on
diluting, lighter and brown precipitate.

Application and Properties.—^Toluylene yellow is dyed on cotton in
a neutral bath with the addition of 20 per cent, salt, and yields a pure reddish-
yellow of very good fastness to washing, acids, and chlorine

;
it is not fast to

light, and is slightly reddened by alkalies.

SALICINE YELLOW G (Kalle).

Yellow-brown powder
; aqueous solution, yellow-brown ; HCl, brownish

T> -j* ^salicvlic acid,
enzi
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precipitate; NaOH, makes the solution redder, and produces a soluble pre
cipitate ;

solution in H^S04, orange-red ; on diluting, brownish precipitate.

Application and Properties.—^Like Chrysamine Q. Salicine yellow Q is

recommended both as a direct cotton colour and as an acid chrome dyestuff

fast to milling on wool.

TITAN YELLOW Y and R (Holliday).

Brown powder; aqueous solution, brownish-yellow; HCl, reddish-yellow

(Y) or brown (R) precipitate
;
NaOH, soluble red or orange precipitate

;

solution in H2SO4, scarlet ; on diluting, brown precipitate.

Application.—Cotton is dyed in a boiling bath with the addition of salt

Titan yellow Y yields a chrome-yellow shade fairly fast to light and washing
and fast to acids, but reddened by alkalies. The R brand dyes an orange-
yellow shade of about the same fastness to light and washing, which is

reddened by acids and alkalies.

Wool and Silk may be dyed with both brands in an acetic acid bath. Wool
may be dyed with Titan yellow Y on a chrome mordant.

DIAMINE YELLOW N (Cassella).

This dyestuff is produced by combining diazotised ethoxybenzidine with

salicylic acid and phenol, and subsequently ethylating the tetrazo-compound.

Brown yellow powder or yellow paste, not very soluble in water
;
aqueous

solution, yellow
;
HCl, dark greenish-yellow precipitate

;
NaOH, reddish-yellow

precipitate; solution in HgSO^ violet; on diluting, dark greenish-yellow

precipitate.

Application and Properties.— Same as Chrysamine Q (also as to

fastness). The shade is similar to that of Chrysamine R
DIAMINE GOLD (Cassella).

1 ; 5 Naphtylene diamine disulphonic
*^^^<Cphenetel

Orange-yellow powder
; aqueous solution, orange-yellow

;
HCl, brown

precipitate
;
NaOH, soluble orange-yellow precipitate

;
solution in H^SO^,

violet; on diluting, flocculent precipitate, which is at first green, and then
becomes brown*

Application.—Cotton is dyed in a boiling slightly alkaline bath with the
addition of 20 to 30 per cent, salt, and then allowed to feed in the cooling

liquor. Diamine gold is useful for the production of light golden-yellow
shades which are very fast to light, acids, alkalies, and chlorine, and moderately
fast to soaping.

DIAMINE PAST YELLOW A (Cassella).

Light-brown powder; aqueous solution, brownish -yellow
;
HCl, soluble

brownish precipitate; NaOH, a similar precipitate; solution in H
2
SO

4 ,
purple;

on diluting, brownish-yellow solution and precipitate.

Application.—Cotton is best dyed in a neutral bath with the addition of

about 30 per cent, salt
;
a bright reddish-yellow shade is obtained of excellent

fastne.ss to washing, acid.s, and chlorine, and also very good fastness to light

;

alkalies redden the colour very slightly. Silk may be dyed in a feebly acid
bath

;
the colour is very fast to light, washing, and acids, and with.sUnds the

water test on this fibre. Unions are dyed with Diamine fast yellow A in

a neutral bath and satins in a slightly alkaline bath. In both coses the cotton
is dyed in full shades, whereas the wool is but slightly steined, and remains
almost colourless. The dyestuff, therefore, is very valuable for dyeing mixed
goods, especially for shading the cotton.
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DIAMINE FAST YELLOW A G G is a new brand of similar character

which dyes much more greenish-yellow shades.

DIAMINE FAST YELLOW B and F F (Cassella).

These yellows are obtained by the action of an alkaline solution of hypo-

chlorite on dehydrothiotoluidine sulphonic acid or analogous compounds.
Brownish powder

;
aqueous solution, brown

;
HCl, brown precipitate

;

NaOH, soluble orange precipitate; solution in dull red; on diluting,

yellow solution and brownish-yellow precipitate.

Application,—Cotton is dyed in a slightly alkaline or in a neutral bath

with the addition of 15 to 30 per cent. salt. Diamine fast yellow F F yields a

fairly bright greenish-yellow, the “B” brand a duller yellow. Both dyestuffs

level very well and are exceedingly fast to light, acids, alkalies, and chlorine,

and also possess very good fastness to washing. Wool and silk may be dyed in

neutral or slightly acid baths, the shades on these fibres possessing excellent

fastness in almost every respect. Unions are dyed in neutral baths and satina

in slightly acid baths, tlie cotton being dyed slightly fuller than wool or silk,

but the same shade ; thus Diamine fast yellow is very useful for dyeing mixed
goods.

OXYPHENINE (Clayton). CHLOROPHENINE YELLOW Y (Clayton).

CHLORAMINE YELLOW (Bayer). COLUMBIA YELLOW (Berlin).

These dyestuffs are very similar to each other and to the preceding

brands. They are produced by the action of chloride of lime, hypochlorites,

or other oxidising agents on dehydrothiotoluidine sulphonic acid, or on a

mixture of this sulphonic acid and Priinuline.

Browner brownish-yellow powder
;
aqueous solution, brown or brownish-

yellow
;

IICl, brown or brownish-yellow precipitate
;
NaOH, soluble brownish

precipitate
;

solution in dull red
;

on diluting, brownish - yellow

precipitate.

Application,—Cotton is dyed with the addition of 10 to 20 per cent, salt,

and with or without 2 per cent, soda ash. Wool is dyed in a neutral bath

with 10 per cent, sodium sulphate, which may be grailually acidulated with

acetic acid. Silk is dyed in an acidulated bath of boiled-off liquor. Unions are

best dyed in a neutral bath with the addition of salt, and satins in a soap bath
according to the general instructions (p. 386), whereby the vegetable fibre is

dyed the same shade, but deejier than wool or silk. Oxyphenine and the other

above-named dyestuffs yield on the various fibres reddish-yellow^ shades, which
are not very brilliant nor very full, but possess exceedingly good fastness to

light and air, acids, alkalies, chlorine, and stoving. They are also very fast to

washing on cotton, and bleed but slightly into white; their fastness to milling

on wool is very satisfactory, and on silk they withstand the whaler test rather

well. In general, they belong to the fastest dyestuffs at the disposal of the

dyer.

DIRECT FAST YELLOW B (Lconhardt) is similar to the preceding dye-

stuffs in chemical reactions and tinctorial properties.

BRILLIANT YELLOW (Lconhardt, Berlin, Bayer). PAPER YELLOW 3 Q
<B.A.S.F.).

Diamidostilbene disulphonic aci

Light brown (terra-cotta) powder; aqueous solution, reddish-yellow; HCl,
dark blue precipitate

;
NaOH, red-orange colour

;
solution in H.^SO^, crimson

;

on diluting, blue precipitate.

Application,—Brilliant yellow is dyed in a neutral bath, or in an acid
bath which is prepared with per cent, of acetic and 10 to 60 per cent, of
common salt. Good results are obtained by dyeing at 70° C.

j<phenol.
^phenol.
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Brilliant yellow yields a golden-yellow shade, which is very fast to light

and dilute acids, but very sensitive to alkalies, which redden it ; the sharle

loses considerably on soaping.

GHRTSOPHIBNINE (Leonhardt, Berlin, Bayer). AUROPHENINE O.

SULTAN YELLOW O.

Diamidostilbene disulphonic
®^i^<Cphenetol

Chrysophenine is produced by ethylating Brilliant yellow.

Orange-yellow powder, sparingly soluble in cold water, freely in hot water

;

aqueous solution, yellow
;
the hot solution on cooling deposits the dyestuff in

the form of a flocculent precipitate; HCl, violet-black precipitate; NaOH,
yellow precipitate ;

solution in HoSO^, crimson
; on diluting, dark blue

precipitate.

Application,—Chrysophenine is dyed on cotton in a boiling neutral or

feel^ alkaline bath with the addition of 10 to 50 per cent, of common salt.

Wool may be dyed very fast to milling in an alkaline, neutral, or acid bath.

In the last case the bath is prepared with the required amount of dyestuff and

2 per cent, of acetic acid
;
the wool is entered into the bath which is gradually

heated to the boil.

Silk is dyed in an acid bath very fast to light and washing.

Chrysophenine is very fast to soap, light, and dilute acids, both on cotton

and on wool or silk
;

it is especially valuable on account of its being but little

sensitive to alkalies. Tt dyes a fine golden-yellow shade less reddish than
Brilliant yellow.

MIKADO YELLOW (Leonhardt, Berlin, Bayer). MIKADO GOLD
YELLOW 2 G, 4 G, 6 G, 8 G (Leonhardt). DIRECT Y^ELLOW 2 G and 3 G
(Kalle.) STILBENE YELLOW G, 4 G, 6 G, 8 G (Clayton).

The above named and the next following dyestuffs resemble each other,

and are produced by alkaline condensation and oxidation of paranitrotolueiie

sulphonic acid under varying conditions.

The constitution of these dyestuffs has been fully cleared up by the recent

investigations of A. G. Green and his co-workers.* As a result of these

investigations it was established that the formation of the stilbene colouring-

matters occurs in the following manner ;—In the first place one of the nitroso-

groups of the nitroso-stilbene intermediate product (formed by the oxidation

of p nitrotoluene o sulphonic acid) is oxidised at the expense of the other, and
the remaining two nitrogen atoms of two molecules combine to form an azo-

group in a di-stilbene molecule :

—

OH . CeH3(S03Na) . NO CH . C3H3(S03Na) . N=N . C3H3(SO.,Na) . CH.
2 II =11 II

.

CH . 0eH3(S03Na) . NO CH . C3H3(S03Na) . NO.^ O.N. CgH3(SO..Na) . OH.

This equation represents the formation of tho greenest yellow 01 the series

(Stilbene yellow 8 G). The redder yellows and oranges may be regarded as

formed therefrom by the reduction of the two nitro-groups, first to an azoxy-

and finally to an azo-group. All these dyestuffs are thus azo-compounds, their

chromophore being doubtless the azo-group. This fully explains their dyeing

properties. The special feature in their constitution is that they possess no
auxochromous group.

The various brands show approximately the following reactions :—Yellow
or brownish powder ;

aqueous solution, yellow
; HCl, yellow or brownish

• Joum, Chtm. Soc,, 1904, vol. Ixxxv., pp. 1424 and 1432 ; Joum, Soc. Dyers and Col,^

1907, p. 162.
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solution or precipitate; NaOH, redder solution and soluble precipitate;

solution in HgSO^, orange to red
;
on diluting, yellow or brownish solution or

precipitate.

Applicatiofi and Properties.—^These very important dyestuifs are dyed
on cotton preferably in a neutral or in a feebly alkaline bath with the addition

of salt. The various brands yield greenish-yellow shades on cotton which are

very fast to light, washing, acids, and chlorine, and not very sensitive to

alkalies. The least greenish brand is Mikado yellow.

For unions and satins these dyestuffs are very useful. They dye principally

the cotton, and only slightly stain the wool or silk when dyed in a neutral or

alkaline bath by tne usual methods. Their fastness on the animal fibres is

excellent.

CURCUMINE S (Leonhardt, Berlin, Bayer). DIRECT YELLOW G
(Kalle). SUN YELLOW (Geigy). AFGHAN YELLOW (Holliday).

Curenmine S is produced by boiling a solution of paranitrotoluene sul-

phonic acid with caustic soda. The above-named dyestuffs are probably

identical with or very similar to Curcumine S. They are all nearly related to

Mikado yellow, &c.

Curcumine S forms a reddish-brown powder
;
aqueous solution, brownish-

yellow
;
HCl, brown precipitate

;
NaOH, soluble orange precipitate

;
solution

in ILSO., violet
;
on diluting, orange precipitate.

Application and Properties.—Same as Mikado yellow, &c.

Similar reactions and tinctorial properties as the Mikado yellows, Cur-

cumine, <kc., are shown by the following dyestuffs :

—

DIRECT YELLOW R (Bayer),

DIRECT YELLOW J and R (Poirrier),

POLYPHENYL YELLOW R and 3 G (Geigy),

CHLORANTINE YELLOW R and JJ (Ch. Ind. Basle),

SUN YELLOW G, CHLORAZOL YELLOW 3 G, A (Holliday),

NAPHTHAMINE YELLOW 0 (Kalle),

DIANILE DIRECT YELLOW S (M.L.B.),

TRIAZOL YELLOW R (Oehler),

and the following products.

CURCUPHENINE (Clayton).

Product of the condensation of paranitrotoluene sulphonic acid with
dehydrothiotoluidine sulphonic acid in presence of a very dilute solution of

caustic soda.

Bright orange-yellow powder; aqueous solution, brownish-yellow; HCl,
dark orange-red precipitate; NaOH, little change; solution in HgSO^, dark
red

;
on diluting, brownish precipitate.

Application and Properties,—Like the Mikado yellows. It is recom-

mended by the manufacturers to dye unions in a boiling bath containing 2

grms. acetic acid and 20 to 30 grms. Glaubersalt per litre of liquor.

DIPHENYL CITRONINE G (Geigy).

Product of the condensation of dinitrodibenzyl disulphonic acid with aniline

in the presence of caustic soda.

Orange powder
;
aqueous solution, reddish-yellow

;
HCl, dark brown

solution and soluble precipitate
;
NaOH, soluble yellow precipitate

;
solution

in HoSO
., orange-red ;

on diluting, yellow solution and dark brown precipitate.

Application.—Diphenyl citronine G yields lemon-yellow shades of very
good fastness to light, washing, acids, and alkalies. It is very well suitable for

dyeing of cotton, unions, and satins, in mixed goods, the cotton being dyed
to a deeper shade than wool or silk.
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DIPHENYL FAST YELLOW (Geigy).

Product of the condensation of dinitrodibenzyl-disulphonic acid with Primu-
line in the presence of caustic soda.

Light brown powder
;

aqueous solution, orange-brown
;

IICl, soluble

orange-brown precipitate; NaOH, soluble orange-yellow precipitate; solution

in H0SO4, red-violet
;
on diluting, dark brown solution and precipitate.

Application and Properties,—Same as Diphenyl citronine G
;

the

shade is a less greenish-yellow.

DIPHENYL CHRYSOINE G and R R.

These two dyestuffs also belong to the group of the preceding brands.

Diphenyl chrysoine G, yellowish-brown powder
; aqueous solutions, golden-

yellow
;
HCl, black-brown precipitate ; NaOH, soluble orange precipitate

;

solution in H2SO4, violet-red
;
on diluting, dark brown precipitate. The R R

brand shows more reddish reactions, and the solution in sulphuric acid appears

blue.

Application and Properties,—Same as Diphenyl citronine G; the G
brand dyes a lemon-yellow shade, whereas that of the R R brand is reddish-

yellow.

DIPHENYL CHRYSOINE 3 G (Geigy) is a similar product, and dyes more
greenish-yellow shades of equal fastness.

ARNICA YELLOW (Geigy).

Azo-compound of nitroso-stilbene disulphonic acid, produced by the con-

densation of /)-nitrotoluene sulphonic acid with jo-amidophenol in the ])resence

oi boiling caustic soda.

Brown powder
;
aqueous solution, brown

; HCl, black-brown prt‘cipitate

;

NaOH, no change; solution in H3O4, red-violet; on diluting, dark brown
precipitate.

Application.—Same as Diphenyl citronine G. Arnica yellow dyes a
faii'ly reddish-yellow shade which is moderately fast to light and soap, and
reddened by alkalies, but good to dilute acids.

THIAZOL YELLOW (Bayer). CLAYTON YELLOW (Clayton). MIMOSA
(Geigy). TITAN YELLOW G (Holliday). OXYDIAMINE YELLOW T Z
(Cassella). NAPHTHAMINE PURE YELLOW G (Kalle).

Diazoamido-compound produced by the action of the diazotised dehydro-
thiotoluidine sulphonic acid on dehydrothiotoluidine sulphonic acid. JMimosa,

which is probably identical with the other above-named brands, is obtained by
the action of ammonia upon diazotised dehydrothiotoluidine sulphonic acid.

Brownish-yellow powder ; aqueous solution, dark yellow
; HCl, orange pre-

cipitate
;
NaOH, soluble red-orange precipitate

;
solution in H2SO4, yellow

; on
diluting, yellow precipitate (on addition of much water only).

Application,—Cotton is dyed as with Chrysamine G in a neutral or slightly

alkaline bath, and yields a greenish-yellow shade fairly fast to washing, but not
to light nor to chlorine, which is slightly reddened by alkalies and acids.

Unions are dyed in a neutral bath, and satins with the addition of soap and
soda according to the ordinary methods, the animal fibre being dyed lighter

than the cotton.

NITROPHENINE (Clayton). THIAZOL YELLOW R (Bayer). This
dyestuff, which is produced by the action of diazotised ;)-nitraniline on
Primuline, is similar to the preceding dyestuff, and yields slightly redder
shades of yellow.

THIAZOL YELLOW 3 G (Bayer) yields very pure greenish-yellow shades,

more greenish than the preceding dyestuflPs, which are fairly fast to washing and
to acids, fast to alkalies and chlorine, but not fast to light. It is dyed like the
preceding dyestuffs. On unions solid shades are obtained. The dyestuff resists

reducing discharges well, and is, therefore, useful also in calico-printing.
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THIOFLAVINE S (Cassella).

Thioflavine S is the sulphonic acid of the basic dyestuff Thioflavine T.

Orange-yellow powder; aqueous solution, golden-yellow; HCl, brownish-

yellow precipitate; NaOH, soluble yellow precipitate; solution in

light brownish-yellow with a blue fluorescence; on diluting, orange-yellow

precipitate ; the alcoholic solution is yellow with a green fluorescence.

AppUcatiot! ,—Cotton, unions, and satins are dyed according to the usual

methods in neutral or slightly alkaline baths witn the addition of salt or

Glaubersalt. Wool and silk are dyed with the addition of 10 per cent, sodium
sulphate and eventually some acetic acid to the boiling bath.

Thioflavine S yields a bright lemon-yellow fairly fast to washing and to

acids, and not sensitive to alkalies, but rather fugitive to light. It is fast to

chlorine, and cannot be discharged nor easily stripped from the fibre. On
unions and satins solid shades are obtained ;

hence Thioflavine S is useful for

the production of bright greenish-yellows on these kinds of goods. In calico-

printing it is also very serviceable on account of its resistance to discharging

agents.

CHROMINE G (Kalle).

The composition of this dyestuff, which is produced by melting equal mole-

cules of dehydrothiotoluidine and sulphur, and subsequent methylating and
sulphonating, has not yet been established.

Brownish-yellow powder, readily soluble in hot water; aqueous solution,

brownish-yellow; HCl, brownish flocculent precipitate; NaOH, soluble yellow

precipitate
;
solution in H.^SO^, yellow with a blue fluorescence

;
on diluting,

brownish flocculent precipitate.

Application ,—Chromine G is dyed on cotton in a mild alkaline bath with
the addition of 2 per cent, phosphate of soda and common salt. It yields a fine

lemon yellow of fairly good fastness to washing and acids, and not sensitive to

alkalies, but rather fugitive to light.

FRIMULINE. THIOCHROMOGENE. Carnotine^ Polychromine^ Aureoline^

Siilphiiie, A uroline.

This dyestuff, which is brought into the market under a great variety of

names by a number of firms, was discovered by Arthur G. Green,* at that

time chemist to Messrs. Brooke, Simpson & Spiller. Prirauline is the sodium
Bulphonate of the Primuline-base which is produced by heating paratoluidine

with sulphur to a high temperature. The composition of the Primuline-base is

probably CogHjgN^S,,! and the product seems to be formed by the condensation
of 4 molecules of paratoluidine and 3 atoms of sulphur

;
it probably contains

the chromophorous group C—three times. According to a German

patent of Dahl & Co., which firm discovered the reaction of sulphur on
paratoluidine, the Primuline-base is a mixture of bases

,
and Thiochromogene

would appear to be a purified and uniform substance in contrast with ordinary
Primuline.

Primuline-base is a bright yellow powder which is nearly insoluble in all

solvents. The alcoholic solution shows a green-yellow fluorescence. It is an
extremely stable compound, not being decomposed when heated to 400" C.

Its salts are dissociated by water.

The dyestuff—i.c., the sodium salt of sulphonated Primuline-base—forms a

yellow powder, which is very soluble in hot water, but little soluble in

alkaline water
; aqueous solution, yellow (if ve^ diluted it shows a blue

fluorescence); HCl, dark yellow precipitate; NaOH, sparingly soluble light

* Joum. Soc, Dyers and Col , 1888, p. 39.

t A. G. Green, Joum, Soc, Dyers and Col., 1889, p. 81.
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yellow precipitate
;
solution in pale yellow with a blue fluorescence

;

on diluting, orange-yellow precipitate.

In contrast to the benzidine colours, Primuline is not decolourised by
reducing agents (not being an azo-compound)

;
it cannot be discharged, nor can

it be stripped by any practical means. By oxidising agents, such as chromic
acid and chloride of lime, it is attacked, but not destroyed. Primuline contains

an amido group
;

it can therefore be diazotised and combined with naphthol,

<fec., to f(jrm azo-compounds of yellow, red, blue, and other shades. Use la

made of this fact to produce the so-called “ ingrain colours ” on the fibre (see

below).

x/lppHeation,—Cotton is dyed with Primuline as with the preceding

colours in a boiling neutral or alkaline bath
; the best addition is common salt

or Glaubersalt.

Primuline dyes a greenish-yellow shade, similar to that of the primrose
{Primula\ which is very fast to soap and entirely unaffected by alkalies, but
not fast to light. Acetic acid has no action on the shade, mineral acids redden
it. Chromic acid changes the shade to olive, whilst an alkaline solution of

bleaching-powder or sodium hypochlorite converts it in the cold or on boiling

into an orange-yellow, which is very fast to all influences.

Primuline finds its chief application for the production of ingrain colours on
cotton by means of the diazotising and developing method.

The diazotisation of Primuline and combination with phenols and amines, to

produce azo-colours, can be readily performed on the fibre, as discovered by
A. G. Green, the inventor of Primuline.* In this way a variety of shades

can be obtained which are characterised by great fastness to soaping, milling,

acids, itc., but not to light.

Phenol gives yellow
;
resorcin, orange ; betanaphtliol, red, and alphanaphthol,

maroon colours
;
metaphenylene diamine, metatoluylene diamine, and alpha-

uaphthylamine produce browns
;
and amidoazobenzene a purple shade. The

sulphonic acids of betanaphthol, like Schaffer acid or “ 11 salt,” may also be
used for the production of scarlet to bluish-red colours.

The ingrain-red is the most important of the developed shades of Primuline
>

it possesses great fastness to soaping and milling, acids and alkalies, but is not
very fast to light.

On the whole the character of the other ingrain shades is the same as

that of ingrain-red in point of fastness to light, soap, milling, acids, ckc.

The ingrain colours possess also the property of forming lakes with the
basic colours and serve as mordants for them.

Linen.—The ingrain colours, being fast to washing, are of value for the

dyeing of linen. The method of procedure is the same as on cotton, less quantity
or colour, however, being required to attain the same depth of shade.

Silk is also dyed w ith Primuline by the diazotising method, the developed
colours possessing excellent fastness to soap and water.

DIAMINE GREEN G, B, CL, DIAMINE DARK GREEN N (Cassella).

Diamine green G is produced by coupling teti’azotised benzidine, with
amidonaphthol disulphonic acid H and with salicylic acid, and further coupling

with diazotised paranitraniline.

salicylic acid.

Benzidine<;^

^minonaphthol disulphonic acid H.

p Nitraniline^

The other above-named dyestuffs possess a similar constitution and show
similar reactions.

• Journ, Soc, Dyers and Col., 1888, p. 40.
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Diamine Green G,—Black powder; aqueous solution, dark green; HCl,
bluish-black precipitate

;
NaOH, makes the solution a little more yellowish

;

solution in llgSO^, violet
; on diluting, black flocculent precipitate.

Application .

—

Cotton is dyed in a neutial or slightly alkaline salt bath.

Diamine green B is best dyed without the addition of alkali, especially when
dyed in copper vessels, which dull the shade. The various brands dye fairly

bright green shades which are fairly fast to light, washing, alkalies, and acids

Diamine green G dyes the most yellowish shade, the iDrand C L the most
bluish one; Diamine dark gieen N is a little duller. Unions and satins aiv

dyed by the u.sual methods. On unions solid shades are obtained, whereas
on satins the cotton is dyed much deeper than the *silk. Wool and silk are
dyed with Diamine green G in a slightly acid bath, and the colour may then be
fixed by chroming with fluorchrome or chrome alum, whereby dark green
shades of excellent fastness to light, washing, milling, stoving, and acids are
produced.

COLUMBIA GREEN (Berlin).

salicylic acid.

Sulphanilic acid,;h/
/'"aminonaphthol sulphonic acid S.

Violet-black powder
;

aqueous solution, dark green
;

HCl, dark green
precipitate; NaOH, little change; solution in H.^SO^, violet; on diluting,

green precipitate.
*

'Ipplication

.

—Like Diamine green B. The dyestuff yields a full green,

similar in shade and fastness to Diamine green B.

BENZO GREEN G and B B (Bayer).

BENZO DARK GREEN G G and B B (Bayer).

Benzo Green B B.—Black powder
;
aqueous solution, dark green

;
HCl,

blackish-green precipitate
;
NaOH, soluble green precipitate

;
solution in

H2
SO

4 ,
dull reddish-blue

;
on diluting, blackish-green precipitate.

Application,—Same as Diamine green B. Benzo dark green G G and B B
yield handsome dark greens, Benzo green G and B B lighter greens. Benzo
daik green B B possesses the best fastness; it is moderately fast to light and
fairly fast to washing, acids, and alkalies. Benzo green BB is the least m
respect to fastness to light and is rather sensitive to alkalies. Benzo dark green

G G is improved in fa.stness to w^ashing by an after-treatment with chromium
salts. I'he dyestuffs are principally used for cotton dyeing.

BRILLIANT BENZO GREEN B (Bayer).

Dark grey powder
;
aqueous solution, bluish-green

;
HCl, little change

;

NaOH, dull blue; solution in H.,S04, dull blue; on diluting, bluish-green.

Application and Properties.—Same as Benzo green. Brilliant Benzo

green B, dyes a much purer, but not very intense shade of green, moderately

fast to light and fairly fast to washing and acids, but reddened by alkalies.

The fastness to washing is improved by an after-treatment with chromium
salts.

BENZO OLIVE (Bayer).

R *d*
^/Salicylic acid.

enzi
i^^®<a]pj^anaphthylamine—dioxynaphthalene sulphonic acid.

For the production of this dyestuff one molecule of tetrazodiphenyl is

combined with one molecule each of salicylic acid and of alphanaphthylamine ;

the product is diazotised, and combined further with one molecule of (1:8)
dioxynaphthalene sulphonic acid.
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Black powder ;
aqueous solution, dark olive-green

; HCl, dark green pre-

cipitate; NaOH, brown-black colour; solution in II.^SO^, dark violet; on
diluting, dark green precipitate.

AppUeation ,—Benzo olive is dyed on cotton in a boiling neutral bath
with the addition of 10 per cent, of salt; if required, alkaline salts may be
added to the bath. Benzo olive dyes shades from olive to Russian green,

which are fast to soap and acids, and moderately fast to light. The colour

becomes brownish by the action of alkalies.

Similar to the preceding green dyestuffs are the following

DIANIL OBBEN G and DIANIL DARK GREEN B (M.L.B.).

DIPHENYL GREEN G 0, 3 G G, and B C (Geigy).

CHLORAMINE GREEN B (Sandoz).

CHLORAZOL GREEN Y and B (Holliday).

EBOLI GREEN SJ and GW. DIRECT GREEN GO (Leonhardt).

NAPHTHAMINE GREEN A (Kalle).

OXAMINE GREEN G and B (B.A.S.F.).

DIANOL GREEN AS and T (Levinstein).

AZO-BLUE.

Tolidine<r*^^^^^*^‘'^^^^^^^
sulphonic acid N W.

^'alphanaphthol sulphonic acid N W,

Black powder with a metallic lustre; aqueous solution, violet; HOI,
violet-blue precipitate

;
NaOH, soluble dark red precipitate

; solution in

II2SO4, blue
;
on diluting, violet-blue precipitate.

Application.—Same as Congo-red. Treatment with copper sulphate

makes the colour faster to light and more greenish-blue.

Azo-blue dyes a dull reddish shade of blue, which possesses the general
character of the salt colours, being fairly fast to washing, but not fast to light.

It is not sensitive to dilute acids, but is reddened by alkalies.

BENZOAZURIN G (Bayer, Berlin, Leonhardt, Levinstein). OXAMINE
BLUE A (B.A.S.F.).

“onosulphonic acid N W.
^alphanaphthol monosulphonic acid N W.

Black powder with a bronze lustre; aqueous solution, blue-violet; HCl,
blue-violet precipitate; NaOII, crimson colour; solution in H^SO^, blue; on
diluting, blue-violet precipitate.

Application .—Same as Congo-red. An after-treatment with copper
sulphate makes the shade less reddish and essentially faster to light.

Benzoazurin G dyes a reddish indigo-blue shade which is fairly fast to soap,

and moderately fast to light
;

it is not affected by dilute acids, but is redden^
by alkalies.

BENZOAZURIN R is a mixture of Benzoazurin G and Azo-blue. It dyes
a redder shade of blue than Benzoazurin G.

BENZOAZURIN 3 G (Bayer, Berlin, Leonhardt, Levinstein).

^alphanaphthol sulphonic acid Cl.

Greyish-black powder
;

aqueous solution, blue-violet
;

HCl, blue-violet

precipitate; NaOH, violetrred colour; solution in HgSO^, blue; on diluting,

blue-violet precipitate.

Application and Properties .—Same as Benzoazurin G. The shade is

less reddish, and becomes on treatment with copper sulphate still more greenish.
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BRILLIANT AZURIN 5 G (Bayer, Berlin, Leonhardt, Levinstein),

Dianisidine<
1 : 8 dioxynaphthalene 4 sulphonic acid.

1 : 8 dioxynaphthalene 4 sulphonic acid.

Greyish-black powder
; aqueous solution, blue-violet

;
HCl, blue precipitate

;

NaOH, red colour; solution in HgSO^, green-blue; on diluting, dark reddish-

blue precipitate.

Application and Properties .—Same as Benzoazurin G.
Brilliant azurin 5 G dyes a very pure and brilliant greenish shade of blue,

which is fairly fast to soap and moderately fast to light. It is not affected by
dilute acids, but is reddened by alkalies. The treatment with copper sul-

phate increases the fastness to light essentially and makes the shade more
greenish.

BRILIilANT AZURIN B, 2 R, and 5 R are similar products, which yield less

greenish shades of blue
; the “5 R” brand dyes a very reddish-blue.

DIAMINE BLUE 3 R (Cassella).

Ethoxybenzidine<^
alphanaphthol sulphonic acid N W.
alphanaphthol sulphonic acid N W,

Dark powder with a bronze lustre
;
aqueous solution, violet

;
HCl, red-violet

precipitate; NaOH, crimson colour; solution in HgSO^, blue; on diluting,

violet precipitate.

Application,

—

Cotton is dyed in a neutral or weak alkaline bath with the

addition of 20 per cent, salt or Glaubersalt. A rather reddish-blue of

moderate fastness to light and washing is obtained which is not affected by
weak acids, but is reddened by alkalies. The shade becomes violet by a

treatment with copper sulphate, and is then very fast to light and rather

fast to washing.

Wool and silk are dyed in feebly acid baths according to the directions on

p. 385 ;
the shades obtained are very fast to washing and water, and also to

alkalies, acids, and stoving, but not very fast to light
;
by a treatment with

copper sulphate they are made very fast to light, but are changed to violet.

Unions and satins are dyed according to the general instructions given on

pp. 386 and 387 ;
the shade on wool is slightly redder than that on cotton

and the shade on silk still more so.

DIAMINE BLUE B X (Cassella). BENZO BLUE B X (Bayer). CONGO
BLUE B X (Berlin).

T rd’
disulphonic acid H.

^a-naphthol sulphonic acid N W.

Dark bluish powder; aqueous solution, bluish-violet; HCl, violet pre-

cipitate; NaOH, red solution; solution in HgSO^, blue; on diluting, violet

precipitate.

Application ,—Cotton is dyed in a neutral or weak alkaline Ixith with the
addition of 20 per cent, salt or Glaubersalt. The shade is less reddish than

that of Diamine blue 3 R; it is moderately fast to light and fairly fast to

washing
;
weak acids do not affect the shade and alkalies redden it but slightly

Treatments with metallic salts do not improve the colour.

Wool and silk are dyed in feebly acid baths according to the instructions

on p. 385 ;
the shades are very fast to washing, water, alkalies, acids, and

stoving, and moderately fast to light.

Unions are dyed in a neutral bath as indicated on p. 386; the wool is dyed
slightly more reddish than the cotton, but uniform shades are obtained by
addition of some Alkali blue.
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Satins are dyed with some soap, <fec. (p. 387) ;
the dyestuff dyes cotton

deeper than silk, and the latter a more reddish shade.

DIAMINE BLUE 2 B. BENZO BLUE 2 B. CONGO BLUE 2 B X.

B ‘d*
^aminonaphthol disulphonic acid H.
"^aminonaphthol disulphonic acid H.

Dark blue powder; aqueous solution, blue-violet; HCl makes the solution

redder
;
NaOII, violet-red solution

;
solution in blue

;
on diluting, at

first violet and then blue.

Application and Properties ,—Same as Diamine blue BX. The dye-

stuff yields a fine blue, more greenish than Diamine blue BX and not
sensitive to dilute alkalies. When dyed on satin it dyes both fibres about
the same shade, but cotton deeper than silk. On unions uniform shades are

produced by the addition of a greenish brand of Alkali blue (3 B to 6 B).

DIAMINE BLUE 3 B. BENZO BLUE 3 B. CONGO BLUE 3 B.

Diamine blue 3 B is the tolidine compound corresponding with the “2 B ”

brand and possessing nearly the same properties, but dyeing still more greenish

shades of blue.

DIAMINE SKY-BLUE. BENZO SKY-BLUE. CONGO SKY-BLUE.

^^aminonaphthol disulphonic acid H.
lanisi

^^^^^arainonaphthol disulphonic acid H.

This dyestuff is the dianisidine compound corresponding with the two
preceding dyestuffs and possessing similar properties. It yields a much purer
and also greener shade of blue, which is very valuable for cotton and mixed
goods.

DIAMINE SKY-BLUE PF. BRILLIANT BENZO BLUE 6 B. CHICAGO
BLUE 6 B.

Dianisidine<C
arainonaphthol disulphonic acid S.

aminonaphthol disulphonic acid S.

Blue powder; aqueous solution, blue; HCl, soluble blue precipitate;

NaOH, violet solution; solution in IIjjSO^, greenish-blue; on diluting, blue
solution and precipitate.

Application and Properties ,—Same as Diamine sky-blue (see above).

The shade is still purer and brighter. By a treatment with copper sulphate a
fine greenish-blue is obtained of excellent fastness to light and very good
fastness to washing.

DIAMINE BLUE RW. BENZO BLUE RW. CHICAGO BLUE RW.
Greyish-blue powder; aqueous solution, bine; HCl, blue precipitate;

KaOH, violet solution and precipitate
; solution in H.^SO^, greenish-blue

; on
diluting, violet precipitate.

Application and Properties .—Same as Diamine sky-blue FF. The
shade is more reddish and also rather bright. Tt is not much altered by an
after-treatment with copper sulphate, except that it also becomes very fast, and
thus it is very useful for fast blue and compound shades and especially for

shading Diamine sky-blue F F.

DIAMINE BRILLIANT BLUE G (Cassella).

Dianisidine<[
1 : 8 chloronaphthol 3 : 6 disulphonic acid.

1 : 8 chloronaphthol 3 : 6 disulphonic acid.

Grey-blue powder; aqueous solution, bluish-violet; HCl, soluble violet

precipitate ; NaOH, cherry-red ; solution in Hj^SO^, greenish-blue
;
on diluting,

violet
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^pplicalion,^J^\2Lm\r\Q brilliant blue G resembles the two preceding
blues, and is applied in the same manner. It yields pure reddish-blue an 1

indigo shades which are moderately fast to light, fairly fast to washing, and
not sensitive to acids or alkalies. Treatment with copper sulphate makes the

colour very fast to light, and enhances the fastness to washing.
DIAMINERAL BLUE R (Cassclla).

Dark grey powder
;
aqueous solution, blue

;
HCl, soluble blue precipitate

:

NaOH, dark red solution; solution in H2SO4, blue; on diluting, violet pre-

cipitate.

Application,—Diamineral blue 11 is dyed on cotton by the ordinary

methods (p. 381), and yields a good indigo blue of fairly good fastness to

light and washing, and good fastness to acids and alkalies. The colour,

without being altered much in shade, acquires a very good fastness to light

by an after-treatment with copper sulphate, and may also be treated with
bichrome to improve the fastness to washing. When unions and satins are

dyed by the usual methods (pp. 386 and 387), Diamineral blue R chiefly

colours th(‘ cotton.

DIAMINE STEEL BLUE L. (Cassella).

l^ark grey powder
;
aqueous solution, blue

;
HCl, soluble blue precipitate

;

NaOH, readily soluble blue precipitate; solution in H.2SO4, blue; on diluting,

blue solution and precipitate.

Application —Diamine steel blue L is dyed by the ordinary methods,

and yields on cotton, greenish-blue shades of fairly good fastness to light and
V ashing, and good fastnes.s to acids and alkalies. When dyed on wool or silk

it i«^ also very fast to milling and stoving and to the water test. The dyestuff

Ls also very useful for unions and satins.

DIAMINE FAST BLUE FFB, FFG, G (Cassella).

Dark powder; aqueous solution, violet-blue, or in the case of “G,” violet;

HCl, reddish-blue (FFB) or blue (FFG) or violet (G) precipitate; NaOH,
soluble violet, or with F F G greenish-blue precipitate

;
solution in H.^SO^,

V)lack-violet, or with F F G, black-green
;
on diluting, violet, or with F F G,

dark green precipitate.

Application.—Diamine fast blue is chiefly used on cotton owing to its

excellent fastness to light, which is superior to that of vat indigo. It is also

fairly fast to washing and fast to acids and alkalies. The colours are dyed by
the ordinary methods and level well, especially Diamine fast blue FFB; they
rnaj^ be used for self shades and mixtures for all purposes of cotton dyeing.

Umons and satins may also be dyed very fast with Diamine fast blue, the wool
being coloured mmdi lighter than the cotton, and the silk being but very

slightly stained when dyed by the usual methods (pp. 386 and 387).

ISAMINE BLUE 6 B, B, and R (Cassella).

Isamine Blue 6 B,—Coppery blue powder
;
aqueous solution, pure blue

;

HCl, dark blue precipitate
; NaOH, maroon coloured solution and soluble dark

precipitate ;
solution in HgSO^, dull red

;
on diluting, blue precipitate.

Application.—The Isamine blues dye cotton in very bright blue shades,

nearly as bright as the Soluble blues. Isamine blue 6 B is the purest brand,

and “Jl” the most reddish one. Cotton is dyed in a neutral bath with 10 to

30 per cent. Glaubersalt and dried. Calcareous w'ater may be acidulated with
1 to 2 per cent, acetic acid. Satins are dyed with combinations of Tsamino
blue and Diamine blue. Diamine sky-blue FF, or Diamine brilliant blue G, in

a dye liquor containing per litre 10 grras. Glaubersalt and 2 grms. soap : rinse,

and brighten with acetic acid.

DIAMINOGENE BLUE G, B B, N A, N B, 3 R N. DIAMINOGENK
SKY-BLUE N (Cassella).

Dark powder; aqueous solution, blue or violet; HCl, dark blue violet
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precipitate; NaOH, little change; solution in H2SO4, blue; or with the
brands N A, N B, and 3 R N, blackish-green ;

on diluting, violet precipitate.

Application.—The various brands of Diaminogene blue and Diaminogene
sky-blue are almost exclusively used on cotton and always fixed by the
diazotising and developing process, the direct colour being of no use

;
whereas

those diazotised and developed with beta-naphthol are distinguished by their

excellent fastness to light, washing, acids, and alkalies. Diaminogene blue G
is used for light greenish-blues, the other brands B B, N A, and N B for indigo

blues, 3 RN for very reddish-blues, and Diaminogene sky-blue N as indicated

by its name for bright pure blues.

DIAMINE AZO BLUE R and RR (Cassella) are of similar character as

the Diaminogene blues, and yield when diazotised and developed with beta-

naphthol reddish-blues less pure than the former and not quite as fast to light,

but also very good to washing. Diamine azo blue R and R R are also very
serviceable for direct dyeing.

CHICAGO BLUE 4 B, B, R, 2 R, 4 R (Berlin, Bayer).

These dyestuffs are tetrazo-compounds of dianisidine, tolidine, or benzidine,

with 1 : 8 amino-naphthol mono and disulphonic acids, and in some cases with
another component also.

Chicago Blue 4 powder; aqueous solution, blue; HCl, soluble

blue precipitate
;
NaOH, violet solution

;
solution in HgSO^, green-blue

;

on diluting, blue solution and precipitate.

Chicago Blue R,—Black powder
; aqueous solution, blue-violet

;
HCl, violet

precipitate
;
NaOH, makes the solution redder

;
solution in HoSO^, blue

;
on

diluting, violet solution and precipitate.

Chicago Blue 4 R-—Reddish powder
; aqueous solution, reddish-blue

;
HCl,

blue precipitate; NaOH, red-violet solution; solution in H.^SO^, blue, on
diluting, violet precipitate.

Application —The various brands of Chicago blue are dyed on cotton

in a neutral or weakly alkaline bath with the addition of common salt, or

Glaubersalt, and yield more or less gi eenisli to reddish-blue shades which are

fairly fast to washing, moderately fast to light, and not sensitive to dilute acids

and alkalies. The brand “R” possesses the best fastness to washing. “2 H’*

and “ 4 R ” are inferior in fastness to light and alkalies. The shades of

Chicago blue 4 B and B are between those of Chicago blue 6 B and UW
(see p. 414), those of the other brands are more reddish. Chicago blue 4 B
and B are very fast to light and washing when treated with copper sulphate.

Wool and silk are dyed with the various brands in a slightly acid bath, the

shades being very fast to washing and water, and also to acids, alkalies, and
stoving. The brands 4 B and B are very fast to light, also on these fibres

when treated with copper sulphate. Unions and satins may be dyed with the

various brands of Chicago blue according to the general methods (pp. 386 and

387) ;
the animal fibre is dyed less deep and sliii fitly redder than the cotton,

which difference may be compensated by the addition of Alkali blue. Chicago

blue B hardly stains the silk when dyed in an alkaline bath. Chicago blue R
is only used for cotton dyeing.

COLUMBIA BLUE G and R (Berlin).

These two dyestuffs resemble in their chemical constitution Chicago blue

2 R and 4 R.

Columbia Blue G,—Dark blue powder
;
aqueous solution, dark blue

;
IICI,

soluble blue precipitate ; NaOH, violet solution
;

solution in IL^SO^, blue

;

on diluting, violet precipitate.

Application.—Columbia blue is used according to the general methods
indicated on pp. 381, seq.^ for the dyeing of cotton, and also for wool, silk,

and mixed tissues. Columbia blue G dyes a medium blue, the R’’ a reddish-
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bluo not very fast to light, fairly fast to washing, and good to acids and
^dkalies. Silk is but slightly stained when dyed in a soap bath.

COLUMBIA FAST BLUE 2 G (Berlin).

Dark blue powder
; aqueous solution, blue

;
HCl, blue precipitate

; NaOH,
soluble blue precipitate

;
solution in H2

SO4,
bluish-green

;
on diluting, dark blue

precipitate.

Application and Properties .—Like Congo fast blue (see below). The
shade is a rather greenish-blue.

CONGO FAST BLUE B and R (Berlin).

Congo fast blue B.

Dianisidine<[
a-naphthylamine—a-naphthylamine disulphonic acid 1 .

a-naphthylamine disulphonic acid j.

Dark powder; aqueous solution, blue; HCl, blue precipitate; NaOH,
slightly redder solution and soluble precipitate

;
solution in H

2
SO

4 ,
greenish-

blue
;
on diluting, dark blue precipitate.

Congo Fast Blue It is the corresponding tolidino compound and sho^^s

similar reactions.

Application.—Congo fast blue B and 11 serve for dyeing cotton, unions,

and satins according to the general methods indicated on pp. 3S1, et seq.

'riie brand B dyes a medium blue, ‘‘R” a reddish-blue of fairly good fastness

to light, washing, and chlorine, and not sensitive to acids or alkalies.

SOLAMINE BLUE B and R (Berlin).

Solamine Blue B.—Brown powder
;
aqueous solution, reddish-blue

;
HCl,

blue precipitate; NaOH, makes the solution bluer; solution in HgSO^, dark
green-blue

;
on diluting, blue precipitate.

Application.—Solamine blue is dyed on cotton in a feebly alkaline salt

bath, and yields navy blue shades which are very fast to light and fairly fast

to washing and not sensitive to acids or alkalies.

ZAMBESI BLUE B X and R X (Berlin, Levinstein).

Light grey powder
;
aqueous solution, blue (B) or violet (R)

;
HCl, blue

precipibite
;
NaOH, soluble precipitate and redder solution

;
solution in HgSO^,

bluish-green (B) or bluo (R)
;
on diluting, blue precipitate.

Application.—Zambesi blue is applied to cotton by the diazotising and
developing process only. It is dyed in a feebly alkaline salt bath, and
diazotised and developed according to the instructions on p. 382. /5-naphthol

and naphthylamine ether yield full navy and indigo blues, and toluyleno

diamine a deep black, which are fairly fast to light and very fast to washing,
acids, and alkalies. The fastness to light of the brand B X when developed
with ^-naphthol or diamine may be enhanced by adding 5 per cent, copper
sulphate to the developing bath. Unions and satins may be dyed by the
ordinary methods indicated on pp. 386 and 387, the cotton being dyed a deeper
shade than the wool.

ZAMBESI SKY-BLUE 4 B (Berlin).

Dark powder; aqueous solution, blue; HCl, dark precipitate; NaOH,
little change

;
solution in H

2
SO

4,
blue

; on diluting, violet precipitate.

Application.—Zambesi sky-blue 4 B is applied to cotton (like the pre-

ceding Zambesi blues) by the diazotising and developing process, and yields

with ^-naphthol a very fine greenish indigo-blue shade of good fastness to

light, washing, acids, and alkalies.

NAPHTHOGENE BLUE 2 R, 4 R, 6 R (Berlin).

Na/phthogene Blue 4 —Dark brown powder
; aqueous solution, red-violet

;

HCl, dark blue precipitate
;
NaOH, soluble dark violet precipitate

;
solution

in H
2
SO

4,
blackish-green

; on diluting, dark blue precipitate.

27
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Application,—^Tho Naphthogene blues are diazotising dyestuffs for

cotton, which are dyed in a feebly alkaline salt bath and subsequently diazotised

and developed with )S-naphthol ; they yield very good indigo blue (2 R, 4 R) to

dark violet (6 R) shades of very good fastness to light, washing, acids, and
alkalies.

BENZO CYANIN R, B, 3 B (Bayer).

Benzo Cyanin B,—Bluish-grey powder
; aqueous solution, blue

;
HCl,

soluble blue precipitate; NaOH, soluble reddish-blue precipitate; solution

in H0SO4, greenish-blue
;
on diluting, reddish-blue solution.

Application,—Those dyestuffs are chiefly used for cotton, and are dyed
best in a neutral bath with the addition of common salt or Glaubersalt. Their

shades resemble those of Benzo blue B X, 2 B and 3 B, and possess about the

same fastness to washing and acid, but are not fast to light or to alkalies.

Benzo cyanin B and 3 B may be after-treated with copper sulpliate. Benzo
cyanin 3 B is recommended for satins.

BENZO FAST BLUE B, B N, G, R, 5 R (Bayer).

Benzo Fast Blue B,—Dark grey powder
; aqueous solution, violet

;
HCl,

flocculent violet precipitate
;
NaOH, makes the solution more reddish ;

solution

in H2SO4, dull bluish-green; on diluting, red-violet solution and flocculent

precipitate.

Application,—The various brands of Benzo fast blue are especially

valuable for cotton owing to their very good fastness to light. They are dved
according to the ordinary methods in a weakly alkaline bath, and yield good
blue and reddish-blue shades which, in addition to their fastness to light, ar(‘

fairly fast to washing, and resist acids and alkalies well. The dyestuffs level

well and may be used for self-shades and in mixtures. When dyed on unions

or satins they chiefly dye the cotton.

BENZO COPPER BLUE B and 2 B (Bayer).

Benzo Copper-blue B,—Greyish-blue powder; aqueous solution, bluish-violet

;

HCl, flocculent precipitate; NaOH, red-violet solution; solution in H2SO4,
bluish-green

;
on diluting, bluish-violet solution and flocculent precipitate.

Application.—Benzo copper blue is chiefly dyed on cotton in a weakly
alkaline salt bath and yields blue shades of moderate fastness. When after-

treated with copper sulphate it becomes much faster to light and washing,

especially if a mixture of copper sulphate and bichrome is used. The fast-

ness to acids and alkalies is satisfactory. Of the two brands the “B B” is

much brighter than the “ B ” brand.
BENZO INDIGO BLUE (Bayer, Levinstein).

^1:8 dioxynaphthalene 4 sulphonic acid.

Grey powder ; aqueous solution, dull blue
;
HCl, blue precipitate

; NaOH,
reddish-blue precipitate soluble in water; solution in H2SO4, dark greenish-
blue

;
on diluting, blue precipitate.

Application*—Cotton is dyed in a weakly alkaline salt bath. The dye-
stuff yields handsome pale and dark indigo shades which are fairly fast to
light and soaping and not affected by dilute acids, but reddened by weak
alkalies.

BENZO NAVY BLUE B (Bayer) is similar to Benzo indigo blue.

BENZO BLACK-BLUE G, R, 5 G (Bayer, Levinstein).

Benzo hlaolMue O is produced by combining one molecule of tetrazodiphenyl
disulphonic acid with one molecule of alphanaptithylamine, diazotising the
product and combining it with two molecules of alphanaphthol sulphonic acid

Black powder
; aqueous solution, blue-black

; HCl, black-blue precipitate

;
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NaOH, soluble black-bluo precipitate; solution in dark green; on
diluting, black-blue precipitate.

Benzo hlacJMue R and 5 G resemble the “ G ” in composition and reactions.

Application,—Benzo black-blue is dyed on cotton in a weakly alkaline

bath and yields black-blue shades which are fairly fast to light, washing, acids,

and alkalies ;
the “ 5 G ” brand, however, is somewhat sensitive to alkali.

When dyed on satin in an alkaline bath they leave the silk nearly colourless.

BENZO CHROME BLACK-BLUE B (Bayer).

Black powder ; aqueous solution, dark blue ; HCl, soluble blue precipitate

;

NaOH, makes the solution redder
; solution in HgSO^ black-blue

; on diluting,

redder solution and dark blue precipitate.

Application.—Benzo chrome black-blue B is dyed on cotton with the
addition of Glaubersalt and some soda and yields a good navy blue, fairly fast

to light and washing, and not sensitive to acids or alkalies. By an after-treat-

ment with a mixture of copper sulphate and bichrome, this blue is converted

nito a blue-black of very good fastness to light, washing, acids, and alkalies.

'Ihe dyestuff levels well and is very useful for self-shades and for mixtures.
1 1 may also be used for unions and satins when it will dye the cotton deeper
than wool or silk.

DIAZURIN B and G (Bayer).

Diazurin B.—Dark blue powder
;
aqueous solution, brown-red

;
HCl,

\ iolet precipitate
;
NaOH, soluble red precipitate

;
solution in H^SO^, blue

;

on diluting, blue precipitate.

Application,—Tliese dyestuffs are used for cotton only, and exclusively

by the diazotising and developing process (p. 382). Diazurin B dyes, developed
with ^-naphthol or ethyl ,G-naphthylamine, fairly dark indigo shades, the

G ” brand black-blue or black-green shades respectively, which are fairly fest

to washing and not sensitive to acids or alkalies, but not fast to light.

DIAZO BLUE, DIAZO RED-BLUE, DIAZO DARE BLUE, DIAZO INDIGO
BLUE (Bayer).

Diazo Blue ,—Green-black powder; aqueous solution, red-violet; HCl,
soluble blue precipitate; NaOH, makes the solution redder; solution in

HgSO^, violet
;
on diluting, blue precipitate.

Diazo indigo blue B and M,—Black powder
;
aqueous solution, dark violet

;

HCl, soluble blue precipitate
; NaOH, little change

;
solution in HgSO^, blue

(B) or blue-violet (M)
;
on diluting, blue (B) or violet (M) precipitate.

Application,—These dyestuffs serve, like the preceding, for the dyeing
of cotton only by the diazotising and developing process. They are mostly
developed with jS-naphthol and yield from reddish- to greenish-blues, navy
and indigo blues of very good fastness to washing, acids, and alkalies. A
number of these shades are also fairly fast to light. Diazo indigo blue M, B R
extra, 2 R L, and 4 R L are very fast to light, and Diazo indigo blue 3 R is also

very good. Diazo blue 3 R and Diazo indigo blue 4 R L yield very reddish

shades of blue, almost violets.

EBOLI BLUE 6 B, 4 B, 2 B, B, 2 R, 3 R (Leonhardt).
The Eboli blues show approximately the following reactions :— Dark

powder; aqueous solution, blue to blue-violet; HCl, blue or violet soluble

precipitate
;
NaOH, violet solution ; solution in H.^S04 ,

greenish-blue to blue

;

on diluting, blue or blue-violet precipitate.

Application,—^The various Eboli blues are chiefly dyed on cotton in a
neutral or slightly alkaline bath, with the addition of common salt or Glauber-
salt, and yield good blue shades ranging from pure greenish-blue to rather

reddish-blue. The shades are fairly fast to washing and alkalies, moderately
fast to light, and not sensitive to acids. Unions and satins may be dyed
by the general .methods (pp. 386 and 387).
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TOLEDO BLUE V (Leonhardt).

Bluish-grey powder ; aqueous solution, dark red-blue
; HCl, reddish-blue

precipitate ;
NaOH, makes the solution brighter

;
solution in H dark

greenish-blue ;
on diluting, reddish-blue precipitate.

Application,—Toledo blue V is dyed on cotton in a neutral or slightly

alkaline bath with the addition of common salt or Glaubersalt, and yields a

fairly bright reddish-blue, fairly fast to washing, moderately fast to light, and
not sensitive to dilute acids or alkalies. By an after-treatment with a boiling

solution of chrome alum or bichrome, the colour becomes darker, and faster to

washing. Wool is dyed in a neutral or slightly acid bath with the addition of

Glaubersalt
;
the colour may be after-chromed with 2 per cent, bichrome, or

the wool may be mordanted with chrome before dyeing. The shade is redder

than on cotton, and very fast to milling, alkalies, and acids, and fairly fast to

light. Silk is dyed with Toledo blue V in acidulated boiled-off liquor, and
may be chromed after dyeing

;
the shade is very fast to washing and water,

especially when chromed. Unions and satins are dyed by the ordinary methods

(pp. 386 and 387).

OXAMINE BLUE G, G N, 3 B, B, B G, 3 R, 4 R (B.A.S.F.).

Oxamine blue 3 R : Tolidine<^
jSj amino, ag naphthol, sulj)honic acid.

a naphthol sulphonic acid N W.

Dark powder ;
aqueous solution, dark red-violet

;
HCl, soluble red-violet

precipitate
;
NaOH, redder solution and soluble precipibite

;
solution in

H2SO4, blue
;
on diluting, violet solution and precipitate.

The other brands show similar reactions, the solutions of the G, G N, and
3 B brands in H.2SO4 are greenish-blue.

Application ,—Oxamine blue is dyed on cotton by the general methods
(p. 381), best in a neutral salt bath, and for light shades with the addition of

some soap or soda. Oxamine blue 3 B dyes a very pure shade of blue, the
brands G and G N greener shades, and the other brands redder shades of blue*.

Oxamine blue 3 R dyes a very red blue, and 4 R blue-violet. The shades are
fairly fast to washing, moderately fast to light, and not sensitive to dilute

acids or alkalies. Oxamine blue B G may be improved in fastness to washing
by a treatment with a mixture of copper sulphate and bichrorne

; the shades

becomes a little less bluish by this treatment. Oxamine blue 3 11, 4 R, and
B G may be diazotised and developed with beta-naphthol on the fibre, and
thereby converted into blue-violet to blue shades of very good fastness to
washing. Wool may be dyed especially with Oxamine blue B G, silk with
the brand 3 B. Unions and satins can be dyed with Oxamine blue G, G N,
3 B, B, and B G according to the general methods indicated on pp. 386 and 3S7.

OXAMINE DARK BLUE B G, R, B R (B.A.S.F.) are similar to the pre-

ceding, and yield darker shades of blue on cotton and unions. The brand U
gives a rather reddish blue, B G is brighter, while B R is intermediate in

shade.
OXAMINE COPPER BLUE R R (B.A.S.F.).

Bluish-grey powder
;
aqueous solution, reddish-blue

;
HCl, bluish precipi-

tate ;
NaOH, reddish-violet solution

; solution in H2SO4, bluish-green
; on

diluting, bluish-violet solution and precipitate.

Application,—Oxamine copper blue R R is, as indicated by the name,
especially valuable for the treatment with copper sulphate. It is dyed on
cotton by the usual method in a neutral or slightly alkaline salt bath, and
then treated with copper sulphate. The direct shade is a pure reddish-blue of
moderate fastness to light, and fairly fast to washing. The after-treatment
with copper sulphate makes the colour very fast to light, and improves the
fastness to washing materially. The shades are not sensitive to dilute acids
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or alkalies. Satins may also be dyed with Oxamine copper blue
; when dyed

in a soap bath the silk is but slightly stained.

PHENAMINE BLUE G, B, R (B.A.S.F.).

Bluish-black powder
;
aqueous solution, dark blue (G), blue-violet (B), or

red-violet (R)
;
HCl, blue or violet precipitate; NaOH, no change

; solution in

H^S04, greenish-black
;
on diluting, blue or violet precipitate.

Application.—The three brands are used for cotton only, and are dyed
by the usual methods (p. 381). Phenamine blue G yields greenish-blue, the
brand R reddish-blue, while the brand B is intermediate, but darker in shade.

colours are fairly fast to washing, moderately fast to light, and not sensi-

tive to dilute acids or alkalies.

DIANIL BLUE G, B, R, 2 R, 4 R (M.L.B.).

Dianil lUae B.

Tolidine-^^
: 8 dioxynaphthalene 3 : 6 disulphonic acid.

'^1
: 8 dioxynaphthalene 3 : 6 disulphonic acid.

Greyish-blue powder; aqueous solution, blue
;
HCl, little change; NaOH,

makes the solution redder
;
solution in greenish-blue

;
on diluting, red-

blue solution.

Dianil Blue B, 2 B, and 4 ^ give similar, but retlder, the brand “G”
greener, reactions.

Application.—The Hianil blues arc dyed on cotton in a neutral salt bath,

and yield greenish- to reddish-blues, the brand 4 R a not very bright violet,

'riiey are fairly fast to washing and alkali, moderately fast to light, and not
sensitive to dilute acid. The fastness to washing is materially im;.roved by a
treatment with chromium salts. A light treatment in a boiling bath of copper
sulphate enhances the fastness to light of the brands G, B, and R, but a severe

ti eatinent makes the shades much duller. Unions and satins are dyed by the

general methods (pp. 380 and 387 ).

DIANIL DARK BLUE R (M.HB.) yields navy blue and dark blue

shades, which exceed those of the preceding Dianil blues in fastness to light

and washing. It may be after-treated with copper sulphate, or diazotised and
developed with beta-naphthol, or coupled with diazotised paranitranilino or

treated with Solidoirene, in order to improve the fastness of the colour.

TRIAZOL BLUE R, B. 2 B, 3 B (Oehler-Griesheim).

Triazol Blue B.—Grey powder, not very freely soluble in water
;
aqueous

solution, blue-violet; HCl, violet precipitate; NaOH, soluble violet precipitate;

solution in H2SO4, greenish-blue ; on diluting, blue precipiUite.

Application.—Cotton is dyed in a neutral or feebly alkaline salt bath
pure shades of blue, which are very satisfactory to washing, and good to

acids and alkalies, but not very fast to light. Unions and satins may be dyed
by the one-bath methods.

TRIAZOL DEEP BLUE B and TRIAZOL INDIGO BLUE (Oehler-

Griesheim).

These two dyestuffs closely resemble the preceding Triazol blues in applica-

tion and properties, and dye dark blue and indigo blue shades.

NAPHTHAMINE BLUE 3 R, B, 3 B, 5 B, G E (Kalle).

Naphthamine Blue B.—Greyish-blue powder; aqueous solution, dark violet

HCl, soluble violet precipitate; NaOH, red-violet solution; solution in H^SO^,
blue

;
on diluting, violet.

Naphthamine Blue 6 B.—Bluish-grey powder; aqueous solution, blue
;
HCl,

soluble blue precipitate ; NaOH, redder solution
;
solution in H^SO^, bluish-

green
; on diluting, blue.

Application.—Naphthamine blue is dyed on cotton in a slightly alkaline

bath, with the addition of salt, and yields reddish-blue and blue shades which
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are moderately fast to light and fairly fast to washing, and not sensitive to
dilute alkalies or acids* Wool and silk may be dyed in feebly acid baths,

unions and satins by the ordinary methods (see pp. 36^ to 387).

NAPHTHAMINTE deep blue (Kalle).

Black-blue powder; aqueous solution, dark violet; HCl, soluble violet

precipitate; NaOH, redder solution; solution in HgSO^, blue; on diluting,

violet.

Application and Properties.—Same as Naphthamine blue. The shade

is deeper and not very bright.

NAPHTHAMINE INDIGO R E (Kalle).

Greyish-black powder
;
aqueous solution, dark red-violet

;
HCl, blue-violet

precipitate; NaOH, soluble red-violet precipitate; solution in H^S04, blue;

on diluting, violet.

Application.—Naphthamine indigo H K yields, when dyed on cotton

witli the addition of salt, a dull violet which is converted by diazotising and
developing with beta-naphthol into an indigo-blue shade of very good fastness

to washing, acids, and alkalies, and moderate fastness to light. When developed
with naphthylamine ether a similar, but duller, blue is obtained. By coupling

the direct colour with diazotised paranitraniline it yields a handsome violet-

brown shade.

DIPHENYL BLUE 3 G, 2 B, B, 2 R (Geigy).

Diphenyl Blue 3 G.—Grey powder; aqueous solution, blue; HCl, violet

precipitate, soluble with a blue colour; NaOH, easily soluble blue precipitate

;

solution in H2SO4, blue
;
on diluting, violet solution and precipitate.

Application.—Diphenyl blue is dyed on cotton, unions, and satins by
the usual methods. The “3 G’^ brand yiehls a fairly bright greenish-blue,

moderately fast to light and fairly fast to washing, and not sensitive to acids

or alkalies. The other brands dye redder shades.

DIPHENYL INDIGO BLUE (Geigy).

Blue-black powder ; aqueous solution, reddish-blue
; HCl, dark blue pre-

cipitate; NaOH, redder solution
;
solution in HoSO^, red-violet

;
on diluting,

blue precipitate.

Application.—Diphenyl indigo blue dyes on cotton very good indigo
shades of fairly good fastness to light and washing, which aro not affected by
dilute acids or alkalies. The fasteess to washing is greatly enhanced by an
after-treatment with bichromate (p. 384).

ACETYLENE BLUE 3 R, B X, 3 B, 6 B. ACETYLENE SKY-BLUE
<OL Ind. Basle).

Acetylene Blue 3 R.—Dark brown powder; aqueous solution, dark red-violet;

HCl, soluble red-violet precipitate
;
NaOH, magenta-red solution

;
solution in

H^O^, blue ; on diluting, violet precipitate.

Acetylene Blue 6 B.—Grey powder; aqueous solution, dark blue; HCl, no
change; NaOH, red-violet solution; solution in H2SO4, blue-green; on diluting,

blue solution.

Application.—^Acetylene blue is dyed on cotton with the addition of

common salt. The “3 R ” brand dyes a violet, the other brands dye fairly

pure reddish- to greenish-blue shades, and Acetylene sky-blue a very pure blue,

moderately fast io light and fairly fast to washing. The brands 6 B and 3 11,

and Acetylene sky-blue, are not affected by dilute adds ; the two other brands
are slightly reddened. Acetylene blue B X' becomes blackish by the action of

alkalies ; the other brands are slightly reddened.

DIRECT INDIGO BLUE A (Ch. Ind. Basle).

Grey powder; aqueous solution, blue; HCl, soluble blue precipitate;

NaOH, soluble blue precipitate ; solution in H2SO4, blue
;
on diluting, blue ^

solution and predpitate.
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Application,—Direct indigo blue is dyed on cotton with the addition of

salt, and yields greenish indigo shades which are not very fast to light, but
fairly fast to washing, and not sensitive to dilute alkalies or acids. It may
also be used for dyeing unions solid shades. On satins, chiefly the cotton is

covered.

DIRECT INDIGO BLUE B N, B N K, and B K are similar dyestuff's.

INDIGENE BLUE B B, B, and R (Ch. Ind. Basle).

Greyish-black powder; aqueous solution, dark red-violet; HCl, soluble

violet precipitate; NaOH, redder solution; solution in H2SO4, blue; on
diluting, violet solution and precipitate.

Application,—Indigene blue is dyed on cotton by the diazotising and
developing method. When dyed with salt and a little soda and then diazo-

tised and developed with beta-naphthol on the fibre, it yields reddish- to
greenish-blue shades of very good fastness to washing, which are fairly fast to

light and not sensitive to dilute acids or alkalies.

INDAZURIN (Basle Chemical Co.).—A great number of brands (T S, B,

M N, G M, 5 G M, M G B, R M, B X, B B) are found in commerce.
Jndazurin T S, JB, and W, e.g,^ show the following reactions :—Dark

powders
;
aqueous solution, red-violet (T blue (B), or blue-violet (M N)

;

HCl, precipitates of the same colour ; NaOH, red-violet solutions
;
solutions in

H2SO4, blue
; on diluting, red-violet (T S and M N) or blue (B) precipitates.

Application,—The Indazurins yield, when dyed on cotton with the

addition of salt, greenish to reddish indigo shades which are fairly fast to

washing, moderately fast to light, and not sensitive to dilute acids. Some of

them are rather sensitive to alkalies ; the best in this respect are Indazurin B
and 5 G M. The brand T S yields, when diazotised and developed with
plienylene diamine, a good black-blue which is slightly reddened by alkalies.

Indazurin M N is recommended for satins.

TRISULPHONE BLUE B and R (Sandoz).

Trimlphonc Bh^ trisulphonic
(
3

, 6, 8) acid.

Trisulphone Blue R is the corresponding tolidine compound.
Bluish-grey (B) or dark bronzy (R) powder

;
aqueous solution, blue or blue-

violet
;
HCl, soluble blue precipitate

;
NaOH, red-violet solution

;
solution in

H2SO4, greenish-blue; on diluting, blue-violet precipitate.

Application,—Trisulphone blue is dyed on cotton in a neutral or slightly

alkaline salt bath. When dyed with the addition of alum, the liquor is better

exhausted. The “R” brand dyes a reddish-blue, and “B” a more greenish-

blue, moderately fast to washing and not sensitive to dilute acids or alkalies.

The colours become faster to washing by an after-treatment with a boiling

solution of bichrome. Wool and silk may be dyed in a neutral bath or with

the addition of acetic acid, the resulting shade l^ing more reddish than that

on cotton.

MELOGENE BLUE B H (Sandoz).

• 1* ^amino-naphthol sulphonic acid H.
nzi

^^^^xylidine—amiuo-naphthol sulphonic acid H.

Blue-black powder; aqueous solution, blue-violet; HCl, soluble violet

precipitate
;
NaOH, violet solution ; solution in H2SO4, blue

;
on diluting,

violet precipitate.

Application,—Melogene blue B H is dyed on cotton with the addition of

salt and a little soda, and then diazotised and developed with
)
9-naphthol ; it

thus yields a good black which is very fast to washing, moderately fast to light,

and resists well the action of dilute acids and alkalies. When developed with
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resorcinol it yields dark green shades, and with phenylene diamine browiiish-

hlacks*

GHLORAZOL BLUE 3 R, R, B, 2 £, 3 B, 4 B, 3 G, 6 G, 12 G (Holliday).

This group of dyestuffs is produced by the action of various diazo-

compounds on chloronaphthol sulphonic acid, and shows the following general

reactions.

Violet to blue powder
3
aqueous solution, violet to blue

3
HCl, makes the

solution less reddish or greener
3
NaOH, makes the solution redder

3
solution in

H2SO4, blue to greenish-blue
3
and on diluting, less greenish or redder solution.

Application and Properties.—The Chlorazol blues are dyed by the

usual methods on cotton, and dye red-violet (“3 to greenish-blue (“6 G
shades which are moderately fast to washing and light, and are rendered much
faster by an after-treatment with copper sulphate. Clilorazel blue 12 G
resembles the Titan comos (see below). Wool may be dyed in a neutral or

slightly acid bath, the shades obtained possess a fair fastness to milling, and
are fast to stoving. Silk is dyed in an acid bath

;
the shades possess a

good fastness to water.

TITAN BLUE R, 3 B. TITAN NAVY B, 3 B (Holliday).

These brands resemble the Chlorazol blues in application and properties,

but yield darker and less brilliant shades.

TITAN INGRAIN BLUE (Holliday).

Blue powder
3

aqueous solution, bright blue
3

ilCl, violet precipitate;

NaOH, makes the solution violet; solution in H.^SO^, blue; on diluting, \iolet

precipitate.

Application,—Titan ingrain blue is dyed on cotton by the usual methods,
and diazotised and developed with beta-naphtliol.

TITAN COMO B, 2 B, G, R, and S (Holliday).

These dyestuffs are naphthylated rosanilines produced according to K.P.

9689, 1893.

Indigo blue powder ;
aqueous solution, blue

3
IICl, blue precipitate

;
NaOl I,

soluble crimson-red precipitate
3
solution in H2SO4, brownish-red

;
on diluting,

blue precipitate in blue solution.

Application,—Titan como yields exceedingly pure blue shades on cotton,

which, however, are not very fast to light or washing. It is best dyed in

a bath acidulated with acetic acid. The brand “ G ” yields the most greenish
and “R”the most reddish shades of blue. Silk may be dyed from an acetic

acid bath fast to water.

PARAMINE BLUE B. PARAMINE INDIGO BLUE (Claus k Co.).

Indigo blue powder
3
aqueous solution, blue

; HCl, violet-blue precipitate

;

NaOH, red-violet solution and soluble precipitate; solution in 112^04, blue;

on diluting, violet-blue precipitate.

Application,—The two blues are dyed on cotton in a feebly alkaline salt

bath, and yield a fairly bright blue and indigo blue of moderate fastness to

light, fairly good fastness to washing, and good fastness to acids; alkalies

redden the shades.

PARAMINE NAVY BLUE R, 2 R. PARAMINE BLUE-BLACK S (Claus

A Co.).

These dyestuffs behave similarly to the preceding Paramine blue, and yield

dark navy blue shades
3
in fastness to light they are inferior to Paramine blue.

DIANOL BLUE BH (Levinstein).

Bluish-grey powder; aqueous solution, reddish -blue
;

HCl, violet pre-

cipitate; NaOH, soluble red-violet precipitate; solution in H.2SO4, blue; on
diluting, violet precipitate.

Application.—Cotton is dyed in a feebly alkaline salt bath in very good
indigo blue shades of fairly good fastness to light and washing, and good
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fastness to acids and alkalies. By diazotising and developing, darker colours

are obtained, with bcta-naphtliol indigo blues and navy blues, and with

resorcin or toluylene diamine blacks, which are very fast to washing, acids,

and alkalies, and fairly fast to light. Unions and satins are dyed by the

general methods indicated on pp. 386 and 387, the vegetable fibre being dyed
much deeper than wool or silk.

DIANOL BLUE G and DIANOL SKY-BLUE (Levinstein) show similar

reactions, and are applied in the same way, but for direct dyeings only.

Dianol blue G dyes a brighter blue than Dianol blue BH, and Dianol sky-blue

a very pure blue, which are moderately fast to light and fairly fast to washing.

AZO-VIOLET (Bayer, Berlin, Leonhardt, Levinstein).

lY '

‘A‘
^/iiaphthionic acid,

lanisi
monosulphonic acid N W.

Black-blue powder; aqueous solution, red-violet; HCl, blue precipitate:

NaOH, crimson colour; solution in H^SO^, blue; on diluting, blue precipitate.

Application,—Same as Congo red.

Azo-violet yields a dull blue-violet shade, which is fairly fast to soap, dilute

acids, and moderately fast to light and alkalies. By treatment with a boiling

solution of copper sulphate, the shade becomes faster to soap and light and less

reddish.

DIAMINE VIOLET N (Cassella).

j^^j^^idinQ
/g^^m^a-^naliionaphthol sulphonic acid.

^gamma-aminonaphthol sulphonic acid

(combined m acid solution';.

Black-brown powder
;

aqueous solution, red-violet
;

HCl, violet-black

;

NaOJl, no change; solution in lIoSO^, green-blue; on diluting, red-violet

precipitate.

Application.—Cotton is dyed with the addition of common salt or Glauber-
salt in a weakly alkaline or neutial bath. Diamine violet yields a handsome
violet shade of rather good fastness to light and washing, and good fastness to

acids and alkalies. Wool and silk are dyed in neutral or slightly acid baths, the
shades being very fast to light, milling, washing, water, acids, and alkalies.

Unions and satins are dyed by the general methods, the cotton being dyed
deeper and slightly more bluish than the wool or silk which may be shaded by
the various acid or basic violet dyestuffs.

OXYDIAMINE VIOLET B (Cassella).

This dyestuff .sho>\s similar reactions and tinctorial properties as Diamine
violet N, and is used in the same manner. It dyes a more bluish and h'ss

bright violet which is also slightly inferior in fastness to light, it has greater
covering power, and is chiefly used for deep violets and for clarets.

DIAMINE HELIOTROPE G, B, 0 (Cassella).

Diamine Heliotrope G.—Brown powder
;
aqueous solution, red-violet

; HCl,
dark precipitate; NaOH, soluble dark precipitate; solution in HgSO^, peacock
blue; on diluting, dark precipitate.

Application.—Diamine heliotrope is dyed on cotton in a feebly alkaline
salt bath, and yields heliotrope and violet shades which are moderately fast to
light, fairly fast to washing, and not sensitive to acids or alkalies. Diamine
heliotrope G is the reddest brand and “B” dyes the most bluish shades of
the three, whilst “O” is intermediate. By diazotising and developing with
beta-naphthol good violet-blue shades are obtained, which possess good fastness
to washing and resist the light fairly well

; they are not sensitive to acids or
alkalies, and may also be used for warps to be cross-dyed, especially for warps
in pile goods. Unions and satins may be dyed with the Diamine heliotropes by
the usual methods.
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HESSIAN VIOLET (Leonhardt, Berlin, Bayer).

Diamidostilbene disulphonic

Brown-black powder
; aqueous solution, red-violet

;
HCl, blue precipitate

;

NaOH, soluble crimson precipitate; solution in HgSO^, blue; on diluting,

iolet precipitate.

Application,—Cotton is dyed in a boiling bath, with the addition of

5 per cent, of borax and a small quantity of common salt
;

it is then passed

through soda solution and dried,

Hessian violet dyes a dull red-violet shade, which is rather sensitive to acids

and not fast to light; it possesses the fastness to washing and alkalies common
to these dyestuffs.

BENZO VIOLET R (Bayer, Berlin).

Blackish powder; aqueous solution, red-violet; IICJ, soluble violet pre-

cipitate; NaOH, red solution; solution in II2SO4, violet; on diluting, violet

precipitate.

Application,—Benzo violet R is best dyed on cotton in a neutral salt

bath, and yields a nice violet shade of fairly good fastness to washing and acids;

it is not very fast to light and is reddened by alkalies. When dyed on satin it

chiefly colours the cotton and stains the silk a pale reddish shade.

BENZO FAST VIOLET R (Bayer).

Grey powder; aqueous solution, claret- red; HCl, violet solution and
flocculent precipitate

;
NaOH, soluble precipitate ; solution in H2SO4, greenish-

blue ; on diluting, red-violet solution and precipitate.

Application,—Cotton is dyed, in a neutral or feebly alkaline salt bath, a

red-violet shade, fairly fast to light and washing, and fast to acids and alkalies.

Unions and satins are dyed by the usual methods, the cotton being dyed deeper
than the animal fibres.

CHLORAMINE VIOLET R (Bayer).

Violet-brown powder
;

aqueous solution, magenta-red : HCl, flocculent

precipitate
;
NaOH, more yellowish solution

;
solution in H^SO^, violet

;
on

diluting, magentarred.

Application.—Cotton is dyed in a neutral salt bath a red-violet shade,

which is fairly fast to washing and chlorine, but not very fast to light
; the

fastness to alkalies and acids is good. The dyestuff may also be used with
advantage for satins, the cotton being dyed a deeper shade than the silk.

TRONA VIOLET B (Bayer).

Brownish-black powder; aqueous solution, magenta-red; HCl, little change;

NaOH, makes the solution more yellowish
;

solution in H2SO4, deep bluish-

red ; on diluting, magentarred.

Application and Properties.—Same as Trona red 3 B (p. 396). Trona
violet B dyes on cotton a reddish-violet shade, fast to mineral acids.

HELIOTROPE B and B B (Bayer, Berlin, Leonhardt, Levinstein).

Heliotrope B.—Diani8idine<^
methyl naphthylamine deltasulphonic acid,

methyl naphthylamine deltasulphonic acid.

Dark brown powder; aqueous solution, magenta-red; HCl, violet precipi-

tate; NaOH, soluble crimson precipitate; solution in H2SO4, blue; on diluting,

violet precipitate.

„ ^naphtholsulphonic acid B.
Udwtrope B A—

Dark grey powder; aqueous solution, red-violet; HCl, bluish-violet pro-
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cipitate
;
NaOH, redder solution

;
solution in HgSO^, blue

;
on diluting, violet

precipitate.

Application,—Cotton is dyed, in a feebly alkaline bath, fine heliotrope

shades, moderately fast to washing and not sensitive to alkalies; the colours

are not very fast to light and become bluer by the action of dilute acids.

The shade of Heliotrope B B is more bluish than that of “B.”
DIAZO VIOLET R (Bayer).

Black-brown powder
;
aqueous solution, dark red

;
HCl, dark precipitate

;

NaOH, yellower solution and soluble precipitate; solution in H2SO4, red-violet;

on diluting, dark precipitate.

Application,—Diazo violet R is used on cotton exclusively by the diazo-

tising and developing process, and yields, when developed with jS-naphthol, a
reddish violet which is not quite fast to washing and not very fast to light

; it

is not sensitive to dilute acids, but reddened by alkalies.

OXAMINE VIOLET (B.A.S.F.).

R ‘rl*
amino naphthol sulphonic acid,

enzi ine<^^^
amino naphthol sulphonic acid.

Greyish-black powder; aqueous solution, red-violet; HCl, violet precipitate;

NaOH, redder solution and soluble precipitate
;
solution in HgSO^, blue

;
on

diluting, violet solution and violet precipitate.

Application,—Oxamine violet yields, when dyed direct on cotton, a violet

fairly fast to washing, moderately fast to light, and not sensitive to acids or

alkalies. The colour becomes very fast to washing by diazotising and developing

;

beta-naphthol yields a dark indigo blue, alpha-naphthol a redder blue, ethyl

beta-naphthylamine a greener blue, and m phenylene diamine a brown
; tho

blue produced with beta-naphthol is of special value.

OXAMINE MAROON (B.A.S.F.).

^ .1. .salicylic acid.
enzi 111 amino naphthol sulphonic acid.

Dark powder
;

aqueous solution, dark red
;

HCl, maroon precipitate

;

NaOH, yellower solution and soluble orange-red precipitate; solution in

H2SO4, blue violet
;
on diluting, maroon precipitate.

Application.—Oxamine maroon yields on cotton, in a feebly alkaline bath,

violetrbrown or maroon shades of little fastness to light and moderately good
fastness to washing

;
it is not sensitive to alkalies, but reddened by acids.

AZO-CORINTH (Oehler-Griesheim).

Red-brown powder ; aqueous solution, brown
;
HCl, maroon precipitate ;

NaOH, cherry-red solution; solution in H2SO4, blue-violet; on diluting, maroon
precipitate.

Application.—Azo-corinth is dyed on cotton in a feebly alkaline bath,

and yields maroon shades of fairly good fastness to washing
;

it is not very fast

to light, acids, or alkalies.

TRIAZOL VIOLET B (Oehler-Griesheim).

Violet-grey powder, sparingly soluble in water; aqueous solution, violet;

HCl, violet precipitate; NaOH, little change; solution in HgSO^, peacock

blue
; on diluting, violet precipitate.

Application,—^Triazol violet B is dyed on cotton in a feebly alkaline salt

bath, and yields bluish-violet shades, which are fairly fast to washing, but not

very fast to light
;

it is not sensitive to acids, but becomes redder by the action

of alkalies.

TRIAZOL VIOLET R (Oehler-Griesheim) is more soluble than the “B”’
brand, and dyes more reddish shades. It is useful for cotton and also for

satins, leaving the silk nearly colourless.
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DIPHENYL VIOLET R (Geigy).

Dark red brown powder; aqueous solution, magenta-red; HCl, violet pre-

cipitate, soluble with a red colour
;
NaOH, more yellowish solution and

soluble precipitate; solution in HgSO^, violet; on diluting, violet precipitate.

Application,—Diphenyl violet R dyes on cotton a reddish-violet shade,

moderately fast to light, fairly fast to washing, and not sensitive to acids or

alkalies

CHLORANTINE LILAC B (Ch. Ind. Basle).

Dark violet powder
; aqueous solution, red-violet

;
HCl, red-violet precipi-

tate
; NaOH, redder solution and soluble gelatinous red-violet precipitate

;

solution in H.2SO4, violet
;

on diluting, claret-red solution and violet red

precipitate.

Application,—Chlorantine lilac yields on cotton, unions, and satins, when
dyed by the usual methods, very fine lilac shades of fairly good fastness to

light and washing, and good fastness to alkalies, acids, and cldorine.

TRISULPhON VIOLET B (Sandoz).

Dark bronzy powder
;
aqueous solution, violet

;
HCl, soluble blue-violet

precipitate; NaOII, violet-rcd solution; solution in H2SO4, grcenisli-blue
; on

diluting, violet precipitate.

Application ,

—

Cotton is dyed in a neutral or feebly alkaline salt bath a

pure bluish-violet, not very fast to light, and moderately fast to washing
;

acids redden the shade, whilst alkalies make it slightly more bluisli. Boiling

with bichromate darkens the shade, and makes it faster to washing. Wool and
silk are dyed in neutral baths, or with the addition of acetic acid, the shades

being redder on these fibres than on cotton.

BENZO BROWN G (Bayer, Jjcvinstein).

C H ^6^2(^^2)2 ^2“
Wtl4<N2--C,H2(NH2)2-~N2-

. SOgNa.

. SO^Na.

Benzo brown G is produced by combining diazotised sulphanilic acid with
Bismarck brown. Dark brown powder

; aqueous solution, orange-brown
;

HCl, brown precipitate
;
NaOH, soluble brown precipitate

;
solution in II.,

black-brown ;
on diluting, at first violet solution, then brown precipitate.

Application .—Benzo brown is dyed at the boiling temperature either in

a neutral bath, with the addition of about 10 per cent, of common salt, or in an

alkaline bath, with the addition of 5 per cent, of soda and 2 per cent, of soaji.

It yields a yellowish shade of brown, fairly fast to soap and to dilute acids and
alkalies, but not to light. By coupling with diazotised paranitraniline a good
reddish-brown shade is obtained, which is much more intense and faster

to washing than the direct dye.

BENZO BROWN B (Bayer, Levinstein).

This dyestuff is produced analogously to the preceding by using naphthionic

acid instead of sulphanilic acid. It shows the same reactions and properties,

and is dyed in the same way. The shade is slightly less yellowish.

BENZO BROWN B R, B X, N B, N B X, N B R, R EXTRA, R O, D 3 G, G G,

BENZO DARE BROWN EXTRA (Bayer) are similar dyestuffs, which yield

various shades of bluish-, reddish-, or yellowi.sh-browns. Some of these

brands—6.^., Benzo brown R extra—may also be fixed on the fibre by
coupling.

DIRECT FAST BROWN G G and B. DIRECT BRONZE BROWN (Bayer).

Direct fast brown B is a black-brown powder
; the two other brands are

yellowish-brown powders. All three brands yield dark brown solutions
; HCl,

brown precipitate ;
NaOH, makes the solution redder, and produces a soluble

precipitate ; solution in H2SO4, blue-violet ; on diluting, violet-brown pre-

cipitate.
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AppHcation.—The three brands are dyed on cotton to best advantage in

a neutral salt bath, and yield browns which are fairly fast to washing, acids,

and alkalies, and moderately fast to light. The shade of Direct fast brown G G
is chestnut-brown, that of “ B ” is a deep violet-brown, whilst Direct bronze
brown dyes more olive or bronze brown shades. Direct fast brown B may be
fixed by coupling with diazotised p nitraniline.

TOLUYLENE BROWN (Griesheim-Oehler. Bayer).

Several brands of Toluylene brown (G, 11, M, and B) are in the market.
For the production of the “ G ” brand toluylene diamine sulphonic acid is

diazotised and combined with mctaphenylene diamine. This compound is

converted into other brands by combination with diazotised sulphanilic acid

or orthotoluidine sulphonic acid or naphthylamine sulphonic acid.*

Toluylene Brount G.—Brown powder
;
aqueous solution, brown

; HCl,
yellowish-brown precipitate

;
NaOH, soluble yellowish-brown precipitate

;

solution in H
2
SO

4,
red-brown; on diluting, yellowish-brown precipitate.

Toluylene Brouyn B.—Dark brown powder; aqueous solution, brown
; HCl,

red-brown precipitate; NaOH, soluble brown precipitate; solution in IIoSO^,
brown-violet

;
on diluting, red-brown precipitate.

Application.—Cotton is best dyed in a neutral salt bath. Toluylene
brown G dyes a yellowish-brown, “R’’ a fine chestnut-brown, M and B bluer
shades of brown which are fairly fast to soap, acids, and alkalies, but not very
fast to light. Unions and satins are dyed by the usual methods.

NEW TOLUYLENE BROWN B, B B 0, and M, etc., are similar to the

preceding browns.
PLUTO BROWN R (Bayer).

Brown powder
;
aqueous solution, dark red-brown

;
HCl, dark brown-red

solution and soluble precipitate; solution in H^SO^, dark violet-brown; on
diluting, brow’n precipitate.

Application,—Pluto brown R is dyed on cotton in a feebly alkaline salt

bath, and yields a handsome reddish-brown moderately fast to light, fairly fast

to washing, and not sensitive to acids or alkalies. A full red-brown shade of

good fastness to washing is produced by coupling with diazotised p nitraniline.

Unions and satins are dyed by the usual methods.

PLUTO BROWN G G and N B (Bayer) are similar to Pluto brown R, and
yield more yellowish or less reddish shades respectively.

CHLORAMINE BROWN G (Bayer).

Reddish-brown powder; aqueous solution, red-brown; HCl, soluble red-

brown precipitate; NaOH, soluble yellowish-brown precipitate; solution in

H.BO^, green; on diluting, at first blue, then violet, and finally brown
precipitate.

Application.—Chloramine brown G is dyed on cotton to best advantage
in a neutral salt bath, and yields colours of very good fastness to light, acids,

alkalies, and chlorine, which are also very satisfactory in fastness to soaping.

It dyes shades from flesh colour to yellowish-brown, and may also be applied
very well in the padding machine. It is also useful for unions and satins,

colouring chiefly the cotton in such goods.

BENZO CHROME BROWN 6 G, G, R, C R, 3 R, B (Bayer).

Benzo Chrome Brown 5 G and G.—Brown powder
; aqueous solution, dark

brown; HCl, brown precipitate; NaOH, redder solution and soluble precipi

tate
;
solution in HoSO^, blue

;
on diluting, brown precipitate.

Benzo Chrome Broken C

R

.—Dark powder; aqueous solution, maroon
;
HCl,

brighter solution
;
NaOH, redder solution ;

solution in H BO^, reddish-blue

;

on diluting, maroon coloured solution and flocculent precipitate.

Benzo Chrome Brown B.—Dark powder; aqueous solution, dark brown;
• Kallab and Rudolph, Joum. Soc. Dyere and Col.^ 1891, p. 19.
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HCl, black-green precipitate ; NaOH, redder solution and soluble precipitate
;

solution in H2SO4, blue
; on diluting, black-green precipitate.

Application,—Cotton is dyed in a neutral or feebly alkaline salt bath.

The direct dyes range from a yellowish leather brown to a somewhat violet

dark brown ;
of these, that of the “ G ” brand is fairly fast to light, whilst those

of the other brands are of minor fastness; the fastness to soap, acids, and
alkalies of the direct dyes is fairly good. By a treatment with bichromate and
copper sulphate the shades are considerably altered and very materially

improved in fastness to light, washing, acids, and alkalies. Unions and satins

may be dyed by the usual methods, the cotton being dyed more intensely than

the wool or silk.

DIAZO BROWN G, V, R EXTRA (Bayer).

Diazo Broum G.—Dark powder
; aqueous solution, red-brown

;
HCl, black-

brown precipitate; NaOH, soluble brown precipitate; solution in HgSO^,
black-green ;

on diluting, brown precipitate.

Diazo Brown V.—Black powder; aqueous solution, brown-violet; HCl,
dark violet precipibite ; NaOH, soluble rcd-violet precipitate; solution in

HgSO^, blue; on diluting, dark violet precipitate.

Application,—Cotton is best dyed in a neutral salt bath. Diazo brown
G and V dye direct violet-brown shades of moderate fastness to light and
washing, and good fastness to acids and alkalies, which, by diazotising and
developing with /?-naphthol or m toluylene diamine, are converted into full

dark brown shades of good fastness to washing. Diazo brown R extra dyes a

red sensitive to acids, which, by diazotising and developing with diamine,

yields a chestnut-brown, or by developing with soda a fine cutch brown of

good fastness to washing and alkalies, but not fast to light or acids. The
direct dyes may also be coupled with diazotised p nitraniline.

BEN^ZO NITROL brown G, B, 0, R 0, 3 R (Bayer).

Benzo Nitrol Brown G,—Dark green powder
;
aqueous solution, dark red-

brown; HCl, dark violet-blue piecipitate; NaOH, soluble brown precipibite

;

solution in HgSO^, blue
;
on diluting, violet precipitate.

Benzo Nitrol Brown B,—Dark brown powder; aqueous solution, dull

brownish-violet; HCl, yellowish-brown solution and flocculent precipitate;

NaOH, similar to HCl ;
solution in H2SO4, bluish-green

;
on diluting, yellowish-

brown solution and precipitate.

Application,—The various brands of Benzo nitrol brown are dyed on
cotton in a neutral or feebly alkaline salt bath, and fixed by coupling with
diazotised paranitraniline (p. 383). They yield when treated in this way intense

brown shades of good fastness to washing, acids, and alkalies
;
Benzo nitrol

brown G, when coupled, is fairly fast to light, the other brands are less fast

to light.

CONGO BROWN G and R (Berlin, Levinstein).

Congo brown G is produced by the action of one molecule of diazotised

sulphanilic acid on one molecule of benzidine-azoresorcin salicylic acid (Cloth

-

orange—Bayer).

Congo brown R is produced analogously by using naphthionic acid instead

of sulphanilic acid.

Brown powder; aqueous solution, red
;
HCl, brown precipitate; NaOH, red

colour
;
solution in ^SO^, red-violet ; on diluting, dark red-brown precipitate.

Application,—Congo brown is dyed in a neutral bath. Congo brown G
yields a yellow shade of brown and “ R ” a reddish brown shade, which are
fairly fast to soap, dilute acids, and alkalies, and moderately fast to light. A
treatment with copper sulphate makes the shades darker and very fast to light;

it also increases the fastness to washing. On wool and silk Congo brown is

fairly fast to light, and very fast to washing, milling, stoving, acids, and
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alkalies, and becomes also very fast to light by treatment with copper sulphate.

UmODS are dyed solid brown shades. On satins the silk is dyed more yellowish

than the cotton.

COLUMBIA BROWN R (Berlin).

Brown powder; aqueous solution, brown ;
HCl, brown precipitate; NaOH,

little change ;
solution in blue

;
on diluting, brown precipitate.

Application,—Cotton is dyed, in a neutral or feebly alkaline salt bath, a

reddish-brown, fairly fast to light and washing and not sensitive to acids or

alkalies. By diazotising and developing with m toluylene diamine a full dark
brown of good fastness to washing is produced. When dyed on unions or

satins, Columbia brown dyes the cotton deeper than the animal fibre ; it may
be used with advantage for mixed goods.

CHROMANIL BROWN G G and R (Berlin).

Black powder (G G) or dull brown powder (R) ; aqueous solution, brown
;

HCl, brown precipitate; NaOH, redder solution and soluble precipitate;

solution in HgSO^, brown
;
on diluting, brown precipitate.

Application, — Chromanil brown is dyed on cotton in a neutral or

feebly alkaline salt bath, and yields brown shades which become very valuable

by a treatment with bichromate and copper sulphate. Chromanil brown 2 G
thus treated yields a fine yellowish-brown, and the “R” brand a reddish-brown

of very good fastness to light, washing, acids, and alkalies. Coupling with
diazotised p nitraniline, with the addition of copper sulphate (p. 383), is also

recommended for these dyestuffs.

ZAMBESI BROWN 2 G and G (Berlin).

Zambesi Brown 2 G.—Grey-violet powder
;
aqueous solution, red-violet

;

HCl, soluble brown violet precipitate
;
NaOH, little change

;
solution in

H^SO^, blue
;
on diluting, red-violet solution and precipitate.

Application,—The various brands of Zambesi brown are dyed on cotton

ill a neutral or feebly alkaline salt bath, and fixed by diazotising and developing
with diamine. Zambesi brown 2 G dyes an intense yellowish-brown, the

brand “G” a less yellowish-brown of good fastness to washing, acids, and
alkalies, and moderately fast to light

;
“ 2 G ” is slightly faster to light than

“ G,^’ and is slightly reddened by alkalies. When dyed on unions or satins,

Zambesi brown dyes the cotton a deeper shade than the wool or silk.

HESSIAN BROWN 2 B N and 2 M (Leonhardt).

Hessian Brown ^ B N,—Bcnzidiiic<^
resorcinazosulphanilic acid,

resorcinazosulphanilic acid.

Hessian brown 2 B N is produced by the action of one molecule of tetrazo-

<liphenyl on two molecules of resorcinazosulphanilic acid, a yellow azo-dyestuff

known as Chrysoin, Tropaeolin R, <kc.

Hessian brown 2 M is the corresponding tolidine-compound.

Both show the following reactions :

—

Dark brown powder; aqueous solution, brown; HCl, brown precipitate;

NaOH, dark red colour; solution in H.2SO^, violet-black; on diluting, brown
precipitate.

Application,—Cotton is dyed in a feebly alkaline salt bath. The brand
2 B N yields a reddish-brown, and “2 M ” a more bluish shade of brown
moderately fast to light, fairly fast to washing, and not sensitive to acids or

alkalies. The fastness to light is materially improved by a treatment with

copper su’phate.

PEGU irROWN 0 and R (Leonhardt).
Dark powder

; aqueous solution, brown
;
HCl, soluble dark brown precipi-

tate; NaOH, similar lo HCl; solution in H2SO4, brown-violet; on diluting,

brown.
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Application, — Pegu brown dyes fine cutch shades on the variciis

fibres; those of the “R” brand are considerably redder than those of “G
Cotton is dyed in a feebly alkaline or neutral salt bath

;
the colours possess

fairly good fastness to washing and light, and are not sensitive to acids ()r

alkalies. On wool and silk the fastness to light, washing, milling, acids, and
alkalies is very good. Unions and satins are dyed by the usual methods. liolh

kinds of fibres are dyed to the same depth, but wool and silk slightly redder
than the cotton.

DIRECT BROWN 000 (I.eonhardt).

Brown powder; aqueous solution, brown-orange; HCl, dark brown precipi-

tate; NaOH, soluble orange-brown precipitate; solution in dark violet;

on diluting, dark brown precipitate.

Application,—Direct brown 000 is dyed on cotton in a neutral or

feebly alkaline salt bath, and yields brown shades of moderately good fastness,

which, in combination with other dyestuffs, are useful for the production of

cheap browns and olives.

MIKADO BROWN B, 3 G 0, and M (Leonhardt, Berlin, Bayer).

These dyestuffs are produced, like the other Mikado colours, by the action

of alkalies on paranitrotoluene sulphonic acid in the presence of oxidisabio

substances. The constitution of the products is not known. (See, however,
Mikado yellow p. 406.) The various brands show the following reactions :

—

Dark brown powder
; aqueous solution, brown

;
HCl, brown precipitate

;

NaOU, no change
;

solution in IT 0SO4,
violet-black

;
on diluting, brown

precipitate.

Application ,—Same as Mikado orange; a very largo amount of salt is

required to exhaust the bath well. The Mikado browns yield various shades

of brown, from yellowish- to bluish-brown, which are very satisfactory to

washing and not sensitive to acids and alkalies; they are not very fast to

light or chlorine.

DIAMINE BROWN M (Cassella).

^gammarammonaphthol sulphonic acid
{combined in alkaline solution).

Brown powder
; aqueous solution, red-brown

;
HCl, brown precipitate ;

NaOH, redder solution; solution in H^SO^, violet; on diluting, brown
solution and precipitate.

Application.—Diamine brown M dyes on cotton in a feebly alkaline or

neutral salt bath, a fine reddish chestnut-brown of fairly good fastness to

light and washing, and not sensitive to acids or alkalies. The shade becomes
deeper and much faster to light and washing by a treatment with copper
sulphate alone or in combination with bichromate, whilst a treatment with

bichromate alone, or one with chromium fluoride, increases materially the

fastness to washing without altering the shade. Diazotisiiig and developing

with jS-naphthol produces a dark violet-brown, with diamine a deep bluish-

brown of very good fastness to washing. On wool and Silk handsome browns
of good fastness are produced, which become very fast to light by a treatment

with copper sulphate. A treatment of the dye on wool with bichromate makes
it fast to milling, and on silk the dye becomes fast to milling, and to the water

test by a treatment with chromium fluoride. Unions and satins are dyed by
the usual methods ;

Diamine brown M dyes the cotton deeper and slightly

more bluish-brown than wool or silk,

DIAMINE BROWN M R (Cassella) is similar to Diamine brown M, and
yields very valuable brown shades when coupled with diazotised p nitranilino

(Nitrazol C),
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DIAMINE BROWN B (Cassella).

sulphonic acid.

Dark brown powder ; aqueous solution, dark brown
;
HCl, claret-brown

precipitate; NaOH, redder solution; solution in H2SO4, violet; on diluting,

brown solution and precipitate.

Application and Properties .—Same as Diamine brown M, the dyestuff,

however, is not diazotisable. The shade of Diamine brown B is much more
bluish and deeper than that of the “M ” brands.

DIAMINE BROWN V (Cassella).

-j* ^gamma-aminonaphthol sulphonic acid.
Benzidine<^^^pj^^^yj^^^

diamine.

Brownish-black powder ;
aqueous solution, reddish-brown

; HCl, reddish-

violet precipitate; NaOH, soluble reddish-violet precipitate; solution in

H.,S04, blue-violet ;
on diluting, brown precipitate.

" Application.—Diamine brown V is dyed on cotton in a feebly alkaline

salt bath, and yields violet-brown shades which are fairly fast to light and
washing, and fast to acids and alkalies. Colours very fast to washing are

obtained by diazotising and developing, or by coupling with diazotised parani-

traniline (Nitrazol C). /J-naphthol produces a deep violet-brown, diamine
a full bluish-brown, and Nitrazol C a very deep maroon-brown. Unions and
satins may be dyed by the usual methods, the cotton being dyed a deeper and
slightly more violet shade than wool or silk.

DIAMINE BROWN S (Cassella) possesses the same properties and reactions

as Diamine brown V, but is more soluble.

DIAMINE BROWN 3 G (Cassella).

Brown powder
;
aqueous solution, yellowish-brown

;
HCl, yellowish-brown

precipitate; NaOH, redder solution ; solution in H0SO4, brown-red
;
on diluting,

brown solution and precipitate.

Application.—Diamine brown 3 G is dyed on cotton in a feebly alkaline

salt bath, and yields yellowish-brown shades of fairly good fastness to light

and washing, wnich are not sensitive to acids, and are only slightly reddened
by alkalies. The colour becomes very fast to light by a treatment with copper
sulphate. On wool and silk yellowish-brown shades of good fastness are

produced, which also become very fast to light by a treatment with copper
sulphate. On anions and satins solid shades of yellowish-brown are produced
by the usual methods.

DIAMINE CATECHIN B, G, and 3 G (Cassella).

Dark powder; aqueous solution, brown
;
HCl, brown precipitate; NaOH,

slightly redder solution
;

solution in HgSO^, violet
;

on diluting, brown
precipitate.

Application.—Cotton is dyed in a feebly alkaline or neutral salt bath.

Diamine catechin G dyes yellowish cutch shades, the “3 G” brand more
yellowish-brown, and “ B ” violet-brown shades of fairly good fastness to
light and washing. Diamine catechin B is the best of the three colours in

fastness to light and also to hot pressing, and is very useful, both for browns
and for compound shades

;
this applies also to “ 3 G,” whereas Q is chiefly

used for cutch browns. By a treatment with copper sulphate and bichromate
the fastness to washing becomes very good without the shades being altered.

Unions are dyed by the usual methods, the cotton being coloured deeper and
slightly more bluish than the wool.

28
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DUMINERAL BROWN G (Cassella).

Brown powder
; aqueous solution, reddish-brown

;
HCl, brown precipitate f

NaOH, redder solution and soluble precipitate; solution in HgSO^, dark
reddish-blue

;
on diluting, brown precipitate.

Application.—Cotton is best dyed in a neutral salt bath, and then
treated with copper sulphate and bichromate. Diamineral brown thus yields

a reddish-brown of very good fastness to light, washing, acids, and alkalies.

The direct shade is also fairly fast, but darkened b ; alkalies. Unions and
satins are dyed by the one-bath methods.

OXYDIAMINE BROWN G, 3 G N, R N (Cassella).

Brown powder
;
aqueous solution, orange-brown or reddish-brown

;
HCl,

orown precipitate; NaOH, soluble orange-brown precipitate; solution in

H2SO4, maroon or violet
;
on diluting, brown precipitate.

Application.—Oxydiamine brown is dyed on cotton in a neutral or

feebly alkaline bath fairly fast to washing, moderately fast to light, and good
to acids and alkalies. The brands G and 3 G N dye yellowish-browns.

Oxydiamine brown RN dyes a reddish-brown, which may be deepened and
improved in fastness to washing by a treatment with diazotised p nitraniline.

Unions and satins may be dyed by the one-bath methods
;
Oxydiamine brown

G and 3 G N yield fairly solid shades, whereas “ RN ” dyes the cotton much
deeper than the wool.

DIAMINE BRONZE G (Cassella).

Tolidine<
salicylic acid.

amidonaphthol disulphonic acid H—phenylene diamine.

Dark powder
;
aqueous solution, brown

;
HCl, brown precipitate

; NaOH,
soluble brown precipitate ;

solution in H2SO4, violet-blue
; on diluting, brown

precipitate.

Application.—Cotton is best dyed in a neutral salt bath. Bronze brown
and olive shades of fairly good fastness to light, washing, and acids, and not
sensitive to alkalies, are obtained. A treatment with chromium fluoride makes
the colour very fast to washing without altering the shade. Copper sulphate

makes the colour browner, and also very fast to washing. Olives very fast to

washing are produced by coupling with diazotised p nitraniline (Nitrazol C).

Unions and satins are dyed by the usual methods. The cotton is dyed a deeper
«hade than wool or silk.

DIAMINE CUTCH (Cassella).

1 : 6 Naphthylene diamine 3 : 7 sulphonic

Brown powder; aqueous solution, claret-red; HCl, blue precipitate; NaOH,
soluble red precipitate; solution in H2SO4, blue; on diluting, violet precipitate.

Application,—Diamine cutch is dyed on cotton and silk by the diazotising

and developing process. The direct snades are of no value. It is dyed on
cotton in a feebly alkaline salt bath. Diazotising and developing with a warm
solution of soda produces a handsome cutch brown, very fast to washing, mode-
rately fast to light, and not sensitive to acids or alkalies, also fairly fast to

chlorine. Aminodiphenylamine yields a darker and more bluish-brown of good
fastness to washing, acids, and alkalies, and fairly good fastness to light. Silk

is dyed in acidulated boiled-off liquor or with acetic acid, diazotised, and
developed. Developing with soda yields a reddish-brown, sulphuric acid a

more yellowish-brown, and aminodiphenylamine a full bluish-brown of very

good fastness to washing and water.

DIAMINE NITRAZOL BROWN B, B D, R D, G, T (Cassella).

Brown or dark brown powder ;
aqueous solution, brown

;
HCl, brown pre-
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cipitate; NaOH, little change; solution in HgSO^, dark red (G and B), or

violet (R D and T), or olive-black (B D) ; on diluting, brown precipitate.

Application,—The Diamine nitrazol browns are chiefly used for dyeing

cotton by the coupling process. The brands R D, B D, and T, however, are

also dyed direct. The coupled colours are very fast to washing, acids, alkalies,

and cross-dyeing, and moderately fast to light. They yield very intense

browns, of which that of G is the yellowest, R D the reddest, B and B D
more bluish, and T the darkest, as also the best in fastness to cross-dyeing.

Diamine nitrazol brown G is used for dyeing unions. In a cold bath it dyes
almost exclusively the cotton, and hardly stains the wool. On silk the coupled

colours are very fast to soap and water.

DIANIL BROWN B D, B, and D (M.L.B.).

Dianil Broitm B D.—Black powder; aqueous solution, dark brown; HOI,
brown precipitate ;

NaOH, little change ; solution in H
2
SO

4,
dark blue-violet

;

on diluting, brown precipitate.

Application.—Cotton is dyed in a neutral or feebly alkaline salt bath.

I )ianil brown B D yields a full bluish shade of brown, moderately fast to light,

fairly fast to washing, and good to acids and alkalies. The “ B ” brand dyes

bluer shades of brown, and “D” still bluer and darker browns, which are

slightly faster to light, and resemble in other respects Dianil brown B D.
By coupling with diazotised paranitraniline (Azophor red P N), deeper

browns of very good fastness to washing are produced. Unions and satins

are dyed by the one-bath method, the cotton being dyed deeper than wool

or silk.

DIANIL BROWN 3 G 0, 5 G, 2 G, A, R, 2 R (M.L.B.).

Dianil Brown S G 0.—Brown powder ; aqueous solution, orange-brown
;

HCl, brown precipitate ;
NaOH, soluble orange-brown precipitote; solution in

H
2
SO

4 ,
violet

;
on diluting, brown precipitate.

Application.-^ QoXion is dyed in a neutral or feebly alkaline salt bath
various shades of brown, which are fairly fast to washing, moderately fast to

light, and good to acids and alkalies. A treatment with diazotised para-

nitraniline improves the fastness to washing. Unions and satins may be
dyed fairly solid by the one-bath methods.

DIANIL JAPONIN G (M.L.B.).

Brown powder; aqueous solution, brown
;
HCl, brown precipitate

;
NaOH,

redder solution and soluble precipitate; solution in H2SO4,
dark violet; on

diluting, brown precipitate.

Application.—Cotton is dyed in a neutral or feebly alkaline salt bath
good yellowish cutch shades, which are fairly fast to washing, moderately fast

to light, and good to acids and alkalies. By a treatment with copper sulphate
the fastness to light is improved, and by treatment with a mixture of copper
sulphate and bichromate the fastness to washing. The colour may also be
coupled on the fibre with diazotised p nitraniline. Unions and satins are dyed
by the one-bath methods.

TRIAZOL BROWN GOO (Oehler-Griesheim).
Brown powder

; aqueous solution, orange-brown
;
HCl, reddish-brown pre-

cipitate
; NaOH, soluble orange-brown precipitate

;
solution in HgSO^, violet

;

on diluting, brown precipitate.

Application.— Cotton is dyed in a neutral or feebly alkaline salt bath a
yellowish shade of brown, fairly fast to washing, moderately fast to light, and
rronrl 1./^ oII^oIiao

ALKALI BROWN R‘(Dahl). BENZO BROWN 5 R (Bayer). COTTON
BROWN R (B.A.S.P.).

Azo-dyestuff made by combining diazotised Primuline or dehydrothio p
toluidine sulphonio acid with m phenylene diamine.
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Chocolate brown powder
;
aqueous solution, dark red-brown

;
HCl, brown

precipitate; NaOH, redder solution and soluble brown precipitate; solution in

H2SO4, dark violet (Alkali brown) or red-brown (Benzo or Cotton brown); on

diluting, brown precipitate.

Application,—'J'hese very similar or identical dyestuffs are dyed on
cotton in a neutral or feebly alkaline salt bath, and yield bright red-brown
shades of moderate fastness to light, fairly good fastness to washing, and
not sensitive to acids or alkalies. Unions may be dyed by the usual methods.

ALKALI DAKK BROWN G, V. ALKALI KED-BROWN 3 R, 2 R, T (Dahl).

These dyestuffs are mixed diazo-compounds of benzidine, tkc., with one
molecule of the bisulphite derivative of nitroso /3-naphthol, and one molecule of

an aminonaphthol sulphonic acid.

Alkali Dark Breton G and V.—Dark brown powder ;
aqueous solution, dark

violet (V) or violet-red (G) ;
HCl, dark precipitate and violet .solution ;

NaOil,
soluble violet-brown (V) or reddish (G) precipitate; solution in blue;

on diluting, brown precipitate.

Alkali Red-hrown possesses similar reactions.

Application,—These dyestuffs are chiefly dyed on cotton in a feebly

alkaline salt bath, and yield red-brown or dark violet-brown shades, which are

fairly fast to washing, not sensitive to acids or alkalies, and not very fast to

light. Alkali dark brown V may be diazotised and developed with jS-naphthol

or diamine and thus yield dark brown shade.s of good fastness to washing. By
treatment with bichromate and copper sulphate the shade becomes yellower,

and is improved in fastness to washing, but not to light. Unions are dyed with
these dyestuffs by the usual methods.

NAPHTHAMINE BROWN (Kallc).

Naphthamine Breton J/. O,—Brown powder; aqueous solution, reddish-

brown
;
HCl, brown precipitate

;
NaOH, redder solution

;
solution in HgSO^,

violet
;
on diluting, brown precipitate.

Naphthamine Brown 2 B.—Blackish-green powder
;
aqiu'ous .solution, dark

brown; HCl, brown precipitate; NaOH, redder solution; solution in

violet ; on diluting, brown precipitate.

Application,—Cotton is dyed in a neutral or feebly alkaline salt bath.
The various brands of Naphthamine brown, such as 2 G, 4 G, D 5 G, II E, B, and
2 B, yield yellowish, reddish, or bluish shades of brown, which are fairly fast to

washing, acids, and alkalies, and may be improved in fastness to washing by a
treatment with bichromate. Naphthamine brown 4 G is sensitive to alkali.

The “RE” brand may be coupled with diazotised paranitraniline, the .shade

thereby becoming more intense, yellower, and faster to washing. Unions and
satins may be dyed fairly solid by the general methods.

TEKRA COTTA F (Geigy).

Naphthionic acid> diamine.

Chocolate brown powder; aqueous solution, yellowish-brown; HCl, brown
precipitate; NaOH, soluble brown precipitate; solution in H.^SO^, brown; on
diluting, brown precipitate.

Application,—Cotton is dyed in a feebly alkaline salt bath a reddish-

brown (terra-cotta) shade, which is fairly fast to washing, acids, and alkalies,

and moderately fast to light.

POLTCHROMIN B. PAST cotton brown r. direct brown r
(Geigy).

iSlis dyestuff, produced by boiling equal molecular weights of paranitro-

toluene sulphonic acid and paraphenylene diamine with caustic soda, is

probably an azo-compound.
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Brown powder
; aqueous solution, dark brown

;
HCI, blue-black precipitate;

NaOH, soluble brown precipitate; solution in H2SO4, dark violet-red; on
diluting, blue-black precipitate.

Application,—Cotton is dyed in a neutral salt bath, which is not ex-

hausted very well. A red-brown shade is obtained which is moderately fast

to light and washing, and becomes darker by acids, but is not sensitive to

alkalies. Diazotising and developing with jS-naphthol yields a claret-red and
^^ith m toluylene diamine a brown, fast to washing, acids, and alkalies;

resorcin yields also claret and a-naphthol brown-red not fast to alkalies, but
fast to washing.

DIPHENYL FAST BROWN G (Geigy).

Product of the diazotisation of nitrosostilbene disniphonic acid-azo-aniline,

and combination with phenylamidonaphthol sulphonic acid y.

Dark brown powder; aqueous solution, dark yellowish -brown
;
HCI,

blackish - brown precipitate; NaOH, dark brown precipitate; solution in

H2SO4, dark blue; on diluting, blackish-brown precipitate.

Application.—Cotton is dyed in a neutral salt bath yellowish-brown

shades, fairly fast to washing and moderately fast to light, and not sensitive to

acids or alkalies. Unions and satins are dyed by the usual methods, the cotton

coming out deeper, but the same tone as the wool.

DIPHENYL FAST BROWN G N (Geigy) is a more recent brand of similar

properties.

DIPHENYL CATECHINE G (Geigy) is similar in chemical composition,

reactions, and properties to the preceding brands, but dyes less handsome
cutch shades.

DIPHENYL BROWN (Geigy).

Diphenyl Brown B N.—Ben2idino<®^^!^^j^ ^ .1 1 i u • 'a^ ^ ^methylaminonaphthol sulphonic acid y.

Black powder
;
aqueous solution, dark brown

;
HCI, dark red-brown pre-

cipitate; NaOH, no change; solution in H2SO4, violet; on diluting, brown
precipitate.

Application.—Cotton is dyed by the various brands of Diphenyl brown,
such as R N, BN, G N, G T, R V, cone., various shades of brown of fairly

good fastness to light and washing, and good fastness to acids and alkalies. A
treatment with bichromate and copper sulphate greatly increases the fastness

to light and washing. Unions and satins, and also wool and silk, are dyed
by the usual methods.

DIPHENYL RED BROWN G (Geigy) is similar to the preceding, and dyes
a bright reddish-brown, which becomes yellower by a treatment with bichromate
and copper sulphate,

CHLORANTINE BROWN R (Chem. Ind. Basle).

Brownish powder
;
aqueous solution, dark red-brown

;
HCI, solution much

yellower and soluble precipitate
;
NaOH, no change ;

solution in H .SO4, violet-

black
;
on diluting, at first black, then brown, and finally brown precipitate.

Application.—Cotton is dyed, in a feebly alkaline or neutral salt hath,

a bright red-brown shade of very good fastness to light and washing, acids and
chlorine, which becomes browner (less reddish) by the action of alkalies.

Unions and satins are dyed by the usual methods, the dyestuff chiefly dyeing
the cotton.

CUPRANIL BROWN B, R, G (Chem. Ind. Basle).

GupranU Brown R.—Chocolate-brown powder
; aqueous solution, dark

red-brown; HCI, dark brown precipitate; NaOH, slightly redder solution;
solution in H2SO4, violet; on diluting, dark brown precipitate.

Application.—Cotton is dyed in a feebly alkaline salt bath with the
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various brands of Cupranil brown, which yield bluish, reddish, or yellowish

shades respectively of brown. The colours are fairly fast to light and washing,

and not sensitive to acids or alkalies. Treatment with copper sulphate greatly

improves the fastness to light and washing, especially that of the ** B ” brand,

whereas “R” and “G” should be soaped after coppering, in order to yield

the best fastness to washing. Unions and satins may be dyed by the usual

methods.
TRI8ULPH0RE BROWN B, G, G G (Sandoz).

Benzidine<[^^j^^^^pj^^j^^l
sulphonic acid—

m

diamine.

The Trisulphone browns are said to be constituted according to the above
general scheme.

Tri9ulphone Broum B,—Greyish-brown powder
;
aqueous solution, brown ;

HCl, blackish-brown precipitate
; NaOH, reddish-brown solution

;
solution in

H2SO4, bluish-violet; on diluting, dark brown precipitate.

Trisulphone Brown G and G G show similar, but more yellowish reactions.

Application,—Cotton is dyed in a feebly alkaline salt bath, and may be
treats with bichromate and copper sulphate without the shade being much
altered. Trisulphone brown B yields a handsome chestnut-brown, the brands
“ G " and “G G ” more yellowish-browns. The direct dyes are moderately fast

to light, and fairly fast to washing, and not sensitive to acids or alkalies
;
the

after-treatment improves the fastness. Unions and satins may be dyed by the
usual methods, the animal fibre coining out more yellowish than the cotton.

TITAN BROWN 0 ,
R, Y (Holliday).

Titan Brown R,—Brown powder
;

aqueous solution, dark brown
;
HCl,

brown precipitate; NaOH, no change; solution in HoSO^, dark red; on
diluting, brown precipitate.

Application,—Titan brown is dyed on cotton in a neutral salt bath, and
yields shades of brown, which are moderately fast to washing, not very fast to

light, and, with the exception of the “O” brand, reddened by acids and
alkalies. Wool and silk, and also unions and satins, may be dyed by the

usual methods.
CHLORAZOL BROWN A, B, G, N, R (Holliday).

Chlorazol Brown A,—Brown powder; aqueous solution, dark brown; HCl,
no change; NaOH, dull crimson solution; solution in H^SO^, terra cotta:

on diluting, brown.
Application,—The Chlorazol browns are dyed on cotton in a neutral salt

bath, and yield various shades of brown, moderately fast to washing, not very
fast to light, not sensitive to acids, but reddened by alkalies. Treatments
with bichromate and copper sulphate increase the fastness to light and wash-
ing. The Chlorazol browns are not important for the dyeing of the animal
fibres.

PARAMINE BROWN and PARAMINE DARE BROWN (Claus k Co ).

Paramine Brown R and G,—Brown powder
; aqueous solution, brown

;

HCl, brown precipitate ; NaOH, red solution
; solution in HgSO^, violet

; on
diluting, brown precipitate.

Paramine Da/rh Brown N gives similar, slightly bluer, reactions.

Paramine Dwrk Brown V,—Black powder; aqueous solution, violet; HCl,
violet precipitate; NaOH, soluble crimson precipitate; solution in H2SO4,
blue ;

on diluting, violet precipitate.

Application,—These dyestuffs are dyed on cotton in a feebly alkaline

salt bath, and yield brown shades fairly fast to washing, moderate to light,

and not sensitive to acids or alkalies. Paramine brown C dyes a handsome
cutch shade, “ R ” a more bluish-brown, which are considerably improved in
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fastness to light and washing without much alteration of shade by a treatment

with bichromate and copper sulphate. The Paramine dark browns dye dark

shades of brown which well serve for saddening.

DIAMINE BLACK B H (Gassella).

^aminonaphthol disulpnonic acid H.

Greyish-blue powder; aqueous solution, reddish-blue; HCl, violet pre-

cipitate; NaOH, red-violet; solution in H2SO4, blue; on diluting, violet

precipitate.

Application.—Cotton is dyed in a feebly alkaline salt bath pale blue to

dark navy blue shades, which are fairly fast to light and soaping, and very

good to acids and alkalies. The dyestuff is readily soluble, and used as a self-

colour and for all kinds of mixed shades on all sorts of cotton materials, and
also in dyeing machines. By diazotising and developing the fastness to wash-
ing becomes very good. Bet^naphthol produces intense navy Llues, whilst with
diamine jet blacks and with resorcin greenish-blacks are obtained. By mixing
these three developers a great variety of blacks fast to washing may be dyed.

Other developers, such as Fast blue developer A D or naphthylamine ether, also

yield good navies.

Unions and satins may be dyed by the one-bath method in combination
with dyestuffs colouring the wool or silk, since Diamine black BH dyes almost

exclusively the cotton. The dyestuff, therefore, finds much application for

staining the cotton in unions, the wool of which has been acid dyed, and in

satins, the silk of which is to be dyed subsequently with acid or basic dye-

stuffs. Diamine black B H may be fixed also on these fibres by diazotising

and developing for the production of colours fast to washing. Silk may be
dyed in a slightly acid bath, with subsequent diazotising and developing in

order to produce very fast blacks.

DIAMINE BLACK R 0 (Gassella).

^ • 1- ^gammaraminonaphthol sulphonic acid*

"^gamma-aminonaphthol sulphonic acid
{combined in alkalim BoltUion).

Black powder
;

aqueous solution, violet-black
;

HCl, blue precipitate

;

NaOH, violet colour
;

solution in H2SO4, blue
;

on diluting, r^-blue
precipitate.

Application and Properties .—Diamine black KO is very similar to

Diamine black B H, and is applied in the same way. It is more reddisli

and less bright in shade, and not so readily soluble, but still superior in

fastness to light and washing.
DIAMINE BLACK B 0 (Gassella) is the ethoxybenzidine compound corre-

sponding to Diamine black R O, and strongly resembles the same in reactions

and tinctorial properties, but is more bluish in shade.

DIAMINE BLACK HW (Gassella).

Product of the combination of 1 molecule Diamine black BH (see above)
with 1 molecule diazotised paranitraniline.

Dark grey powder; aqueous solution, black-blue; HCl, blue precipitate;
NaOH, no change; solution in H0SO4, blue; on diluting, blue precipitate.

Application.—Cotton is dyed in a feebly alkaline salt bath greenish-black
shades, fairly fast to light and washing, and fast to acids and alkalies. This
brand is not suitable for the diazotising process. Unions and satins are dyed
by the one-bath method. Unions arp dyed solid shades ;

in satins the cotton
is dyed deeper than the silk.
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OZTDIAMINE BLACK (Cassolla).

A great number of brands are found in commerce which show about the
same general reactions.

Greyish to black powders
; aqueous solution, violet-black or bluish-black

;

HCl, dark precipitates; NaOH, dark soluble precipitates; solution in H2BO4,
blue-black or violet-black

; on diluting, dark precipitate.

pplication,—Cotton is dyed in a feebly alkaline salt bath full shades
of reddish, bluish, or jet-blacks, which are fairly fast to washing and good to
acids and alkalies. The fastness to light varies, some are moderately fast to
light, other brands less, and some possess a fairly good fastness to light.

Coupling of the brands A, J W, J E, &c., with diazotised paranitraniline
gives blacks very fast to wasliing, acids, and alkalies, and also to cross-dyeing

;

the shade may be brightened by topping in the coupling bath with a slight

amount of New methylene blue. A treatment of the direct black with
formaldehyde also improves the fastness to washing. Unions and satins are
dyed by the one-bath method

;
the cotton is dyed full shades of black, whereas

silk and wool remain lighter in colour, and may be brought to shade by the
addition of neutral dyeing wool blacks, such as Naphthylamine black 4 B, or
by subsequent dyeing of the animal fibre.

PARADIAMINE BLACK B, BB, FFB (Cassella).

Dark powder; aqueous solution, bluish-black; HCl, bluish-black pre-

cipitate
;
NaOH, dark soluble precipitate

; solution in H0SO4, dark greenish-
blue

;
on diluting, dark precipitate.

Application and Properties.—Like Oxydiamine black. These dyestuffs

resemble the preceding very much, and are distinguished by fulness of shade
and exceedingly good fastness to acids, which makes them suitable for dyeing
cotton warps in unions to be cross-dyed.

DIAMINE JET BLACK SS, 0 0 , RB, Cr (Cassella).

Grey powder; aqueous solution, violet*black
;
HCl, dark blue (“SS”and

**00 ” brands) or violet-black (** R B ” and ** Cr ” brands) precipitate
;
NaOH,

solution redder and soluble precipitate; solution in H9SO., blue ; on diluting,

violet precipitate.

Application.—Cotton is dyed in a feebly alkaline salt bath deep shades

of black similar to Oxydiamine black, but greatly superior in fastness to light

and very satisfactory in fastness to washing
;
the fastness to acids and alkalies

is good. A light treatment with bichromate fixes the colours very fast to

washing; deep shades are boiled ten to fifteen minutes with 3 per cent,

bichromate and 2 to 3 per cent, acetic acid. Diamine jet black S S and O O
yield good blacks when diazotised and developed with m toluylene diamine
and resorcin. Very good dark browns are produced by coupling the various

brands of Diamine jet black with diazotised paranitraniline.

DIAMINERAL BLACK B, 3 B, 6 B (Cassolla).

Grey or dark blue powder
; aqueous solution, blue-black or violet-black

;

HCl, black precipitate
;
NaOH, redder solution and soluble dark precipitate

;

solution in H2SO4, blue ; on diluting, dark precipitate. •

Application.—Diamineral black is dyed on cotton in a feebly alkaline

salt bath, and yields reddish- to bluish-blacks and deep navies (“6 B”), which,
when treated with bichromate and copper sulphate, are very fast to light,

washing, acids, and alkalies.

DIAMINOGENE (Cas.sella).

Polyazo-dyestuff produced with acetylnaphthylcndiamine sulphonic acid and
y-aminonaphthol sulphonic acid.

Various brands of Diaminogene, such as Diaminogene extra, B, B R, B W,
and C C L, are in the market, which show the following general reactions

Bluish-grey powder
;
aqueous solution, reddish-blue

; HCl, blue or violet
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1

precipitate ;
NaOH, dark soluble precipitate and redder solution

;
solution in

H2SO4, blue
;
on diluting, blue or violet precipitate.

Application,—Cotton is dyed with Diaminogene in a feebly alkaline salt

bath grey to dark blue shades. The fastness of the direct dyes to light, acids,

and alkalies is very good
;
the fastness to washing, however, is satisfactory

only for greys. By diazotising and developing on the fibre, colours very fast

to washing and also to light, acids, and alkalies are produced. Developing
with m toluylene diamine yields excellent jet blacks, ^-naphthol very good
navies, and resorcin dark green

;
these three developers may be mixed with

each other for the production of a variety of fine black shades. Indigo-blue

shades are produced with y-aminonaphthol sulphonic acid, aminodiphenylamine

or naphthylamine ether. Coupling with diazotised paranitraniline produces

a greenish-grey very fast to soaping.

Wool is dyed with advantage in a neutral or feebly acid bath with
Diaminogene extra, bluish-grey to dark blue shades very fast to light and
washing being obtained.

Silk is dyed in acidulated boiled-off liquor
;

if the colour is diazotised and
developed as indicated for cotton, excellent blacks and navies are produced
very fast to light, washing, water, acids, and alkalies.

Unions are dyed by the one-bath method, especially with Diaminogene B
which gives solid shades of dark blue on this material, whereas Diaminogene
extra is used to colour the wool deeper than the cotton.

Satins are also dyed by the one-bath method in a soap bath, the cotton

being then dyed deeper shades of deep blue than the cotton. The colours

may also be diazotised on satin, Diaminogene extra yielding blue-blacks, and
Diaminogene B deep blacks by developing with jS-naphthol and diamine.

OXYDIAMINOGENE (Cassella).

A number of various brands—e.^., OB, OT, ED, FN, &c.—are in the

market, which are also principally applied by the diazotising and developing
method on cotton, and yield blacks and dark blues of very good fastness to

light, washing, acids, and alkalies.

BENZO FAST GREY and BENZO PAST BLACK (Bayer).

Dark grey or black powder; aqueous solution, violet-black; HCl, dark
violet precipitate

;
NaOH, makes the solution slightly bluer

;
solution in

II2SO4, black-green
;
on diluting, dark violet solution and precipi^te.

Application,—Benzo fast grey and Benzo fast black dye on cotton in

alkaline baths very good greys and blacks fairly fast to light and washing, and
good to acids and alkalies. Benzo fast black levels well and may be used with
advantage, as a saddening colour for mixed shades. It may also be diazotised

and developed on the fibre to produce good blacks, which possess a very satis-

fivetory fastness to washing.
DIRECT DEEP BLACK (Bayer).

Direct Deep Black R W,—Grey powder
;
aqueous solution, reddish-black

;

HCl, black precipitate; NaOH, dark soluble precipitate and blue solution;

solution in HgSO^, dark blue-violet ; on diluting, dark precipitate.

Application,—A great number of brands of Direct deep black—e.y., R W,
E W, E, E B, B, G, T—are in the market, which are chiefly used on cotton and
union goods.

Cotton is dyed in a feebly alkaline salt bath deep shades of black, which
are fairly fast to washing and acids and good to alkalies, but not very fast to

light. They are employed in great quantities* for blacks on all kinds of cheap
cotton goods. By coupling with diazotised paranitraniline, blacks very fast to

washing and alkalies are produced, the shade of which may be brightened by
an addition of a little Methylene blue to the coupling bath. The direct dye
may also be greatly improved by a treatment with formaldehyde (p. 385).
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Unions are dyed by the one-bath method, the cotton being dyed a deeper shade

than the wool, which may be shaded by neutral dyeing wool blacks. Satins

may also be dyed by the one-bath method.
DIRECT BLUE-BLACK N, B, and 2 B (Bayer).

Direct Blue-Blcick B.—Bhick powder : aqueous solution, violet-black
;
HCl,

blue-black precipitate; NaOH, little change; solution in HgSO^ blue-black;

on diluting, blue-black precipitate.

Application and Properties -—Like Direct deep black. The shades are

more bluish-black, that of 2 B is the bluest.

PLUTO BLACK (Bayer).

A great number of brands are found in the market, such as A, B,

3 B, F, F F, G, R, C R, S S, B S extra, most of which show the following

reactions :

—

Grey or black powder
;
aqueous solution, dark red-violet to almost black

;

HCl, blue to black precipitate
;
NaOH, violet, blue, or black soluble precipitate;

solution in HoSO^, dark violet, blue, or greenish-blue
;
on diluting, dark

precipitate.

Applicaiion -—Cotton is dyed in a feebly alkaline salt bath deep shades

of black, which, on the whole, resemble those of direct deep black, but arc

faster to acids. Pluto black B S extra is very fast to acids, and is very well

suited to be dyed on cotton-warps worsteds in the milling machine and then to

be cross-dyed in an acid bath. Pluto black S S and C R are superior to

the other brands owing to their very good fastness to washing and light, and
are also good to acids and alkalies. By a treatment with bichromate they arc

fixed very fast to washing. Unions and satins are dyed by the one-bath
methods, the cotton being dyed deeper than the wool or silk.

BENZO CHROME BLACK B and N (Bayer).

Black powder ; aqueous solution, violet-black
;
HCl, violet-black precipi-

tate; NaOH, little change; solution in H
5
JSO4 ,

blue; on diluting, blue and
dark precipitate.

Application.—Benzo chrome black yields on cotton dyed in a feebly alka-

line salt bath, navy blues fairly fast to light and washing, and good to acids

and alkalies. They find their chief application for very fast blacks which arc
produced by after-treatments with bichromate and copper sulphate. They are
also recommended for satins since, in an alkaline soap bath, they chiefly dye
the cotton.

DIAZO BLACK (Bayer).

Diazo Black B.—Benzidine<
(»-naphthylamine sul phonic acid L.
(»-naphthylaii.ine sulphonic aiid L.

Diazo black is furnished to the trade in a considerable number of brands,
such as B, 2 B, 3 B, G, H, R, B H N, <kc., which show the following general
reactions:—Grey to black powder; aqueous solution, violet to reddish-blue,
HCl, blue or violet precipitate; NaOH, violet to blue solution; solution in

H2
SO4, blue ;

on diluting, blue or violet precipitate.

Application.—When dyed on cotton in a feebly alkaline salt bath, the
various brands of Diazo black yield more or less reddish-blues (navies) which
are fairly fast to washing, but not very fast to light, and good to acids and
alkalies. By diazotising and developing with jS-naphthol good navies and blue-
blacks, and with m toluv lene diamine jet-blacks are prorluced which are very
fast to washing, acids, and alkalies. Diazo black B H N is the best of this

series, both in fastness to light and in purity of shade
;

it dyes direct good
navies, and develops also navies and blacks. A hot treatment of the developed
shade in order to enhance the fastness to light with copper sulphate, is

especially recommended for Diazo black 3 B. Unions and satins are dyed with
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Advantage by the one-bath method, especially with Diazo black B H N, which
chiefly ch^es the cotton, and stains but slightly wool or silk.

DIAZO BLUE-BLACK (Bayer) is similar to the Diazo blacks and yields

blue-black shades both by direct dyeing and developing.

DIAZO FAST BLACK G, 3 B, S D (Bayer).

Grey powder
;
aqueous solution, blue ; HCl, dark precipitate

; NaOH,
makes the solution redder; solution in H2SO4,

greenish-blue; on diluting,

dark precipitate.

Application,—Like Diazo black. The fastness is about the same, except
the fastness to light, which is considerably better than that of the Diazo blacks.

The brand 3 B becomes very fast to light by a hot treatment with copper
sulphate. Diazo fast black S D dyes direct good grey shades of very satis-

factory fastness.

DIAZO BRILLIANT BLACK B and R (Bayer).

Diazo Brilliant Black B.—Tolidine<
a-naphthy]amine sulphonic acid L.

a-naphthylamine sulphonic acid L.

Brownish-black powder
;
aqueous solution, brown

;
HCl, blue precipihite

;

NaOH, soluble violet precipitate; solution in HgSO^, violet; on diluting, blue

precipitate.

Application,—Diazo brilliant black is dyed in a feebly alkaline salt bath
on cotton. The direct shade is a brown-red or dull red-violet without value

;

by the diazotising process, however, good browns, blues, and blacks are

obtained. Treatment of the diazotised dye for five minutes at 60'' C. in a

5 per cent, soda solution produces a handsome cutch-brown, fast to washing
and alkalies, but not to light or acids. Developing with beta-naphthol yields

blues ;
w ith diamine, blacks, which are good to washing, alkalies, and acids, but

not very fast to light.

DIAZO ETHYL BLACK B and R (Bayer) are similar to Diazo brilliant

black in chemical reactions and tinctorial properties.

BENZO NITROL BLACK B and T Bayer).

Grey powder; aqueous solution, dull violet; HCl, dark precipitate; NaOH,
redder (“B”) or slightly bluer (“T”) solution; solution in HgSO^, greenisli-

blue (“B”) or dull violet (**T”); on diluting, dark precipitate.

Application.—Benzo nitrol black is dyed on cotton in a feebly alkaline

salt bath, and then coupled on the fibre with diazotised paranitraniline (Benzo<

nitrol). It thus yields blue-black (“B”) or jet-black (“T”), which are fairly

fast to washing, good to acids and alkalies, but not very fast to light.

NEUTRAL GREY (Berlin).

Black-brown powder; aqueous solution, black-green; HCl, violet-black

precipitate; NaOH, little change; solution in HoSO^, dark bluish-green; on
diluting, dark violet precipitate.

Application.—Neutral grey is chiefly dyed on cotton for the production

of pure slightly reddish shades of grey, which are fairly fast to light and
washing, and good to acids and alkalies.

COLUMBIA BLACK (Berlin).

Columbia black is brought into commerce in the form of a great number
of brands, such as F F, F F extra, F B, F B B, B, R, 2 B X, 2 B W, 3 B,

4 B, E A, W A, which show approximately the following general reactions :

—

Grey or black powder; aqueous solution, violet-black
;
HCl, violet-black or

blue-black precipitate; NaOH, dark soluble precipitate; solution in HgSO^,
dark blue-violet, blue, or dark greenish-blue

; on diluting, dark precipitate.

Application.—Cotton is dyed in a feebly alkaline salt bath deep shades of

black, which are fairly fast to washing, good to acids and alkalies, but not very
fast to light. Columbia black R dyes very reddish, the other brands more
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bluish shades of black. Columbia black F F yields a very fine deep shade of

black, which is very satisfactory to acids and may be used with advantage for

dyeing cotton warps-worsteds in the milling machine, with subsequent acid

cross-dyeing with acid dyestuflFs. Unions and satins may be dyed by the one-

bath methods, the cotton being generally dyed deeper shades than the wool or

silk. Columbia black B W dyes cotton and wool fairly solid shades.

GHROMANILE BLACK B F, 2 £ F, 3 B F, R F, 2 R F (Berlin).

Black-brown powder; aqueous solution, reddish-black; HCl, blue precipitate;

NaOH, little change
;
solution in H.

2
SO4,

black-blue
;
on diluting, blue precipitate.

Application,—Chromanile black serves chiefly for dyeing cotton, with a

subsequent treatment with copper sulphate and bichromate. The direct dyes

are dark blues of fairly good fastness to light and washing, and, by an after-

treatment, they are converted into blue-blacks and jet-blacks of very good
fastness to light and washing. Unions are well dyed in one bath with the
“2 B F” brand.

ZAMBESI BLACK (Berlin).

A great number of various brands, such as Zambesi black D, F, B, B R, V,
2 G, &c ,

are found in commerce.
Zambesi Black D,—Black-brown powder

;
aqueous solution, reddish-black

;

HCl, brown precipitate; NaOH, soluble blue-black precipitate; solution in

II
2
SO

4,
bluish-green

;
on diluting, brown precipitate.

Application.—The various brands of Zambesi black are chiefly used on
cotton and usually fixed on this fibre by the diazotising and developing method.
Tliev are dyed in neutral or feebly alkaline salt baths, and thus yield various

shades of greys, dark blues, and blacks. Especially the “ D and “ V ” brands
produce good greys and blacks, which are fairly fast to light and washing and
good to acids and alkalies. By diazotising and developing very good blacks

and navies are produced. Zambesi black D yields a jet-black with m toluylene
ihamine or with a mixture of beta-naphthol and resorcin, a jet black with a
bluish shine overhand with Nerogene D (p 383), a black-blue with bota-

naphthol, and a dark navy blue with naphthylamine ether. The various

developed shades are very fast to washing, acids, and alkalies, and possess a
very good resistance to light. Coupling with diazotised paranitraniline may
also be applied to the Zambesi blacks, and most of them

—

e.g.y *‘B,” “ py* “B R”
—may also be treated with copper sulphate, or a mixture of bichromate and
copper sulphate, in order to improve the fastness of the direct shades to light

and washing.

Unions and satins may be dyed by the one-bath methods, the cotton being
generally dyed deeper than wool or silk.

COTTON BLACK (B.AS.F.).

A great number of “Cotton blacks” of this firm—c.//., B N, B G, 3 G, 3 B,
R N, <kc.—are brought into the market, which show the following general
reactions :

—

Black powder; aqueous solution, violet-black; HCl, black precipitate;
NaOH, little change or red-violet solution; solution in HgSO^, green or
greenish-black ; on diluting, violet-black precipitate.

Application. --The various brands of “Cotton black” are chiefly used on
cotton and dyed in feebly alkaline salt baths. Cotton black 3 G yields the
most greenish shades of black, “3 B” the bluest and bloomiest shades, and
“ R N ” the reddest. They are fairly fast to washinsr, but less fast to light

;

their fastness to acids and alkalies is satisfactory. By coupling with diazotised
paranitraniline, brown-blacks of good fastness to washing are produced, w^ich
mav be brightened bv an addition cf Methylene blue to the coupling bath.
Cotton black R N dyed direct and topped with Methylene blue yields a
rich full black.
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OXAMINE BLACK A, N, R N (B.A.S.F.).

Oxamine Black A,—Blue-black powder; aqueous solution, blue-black
; HCl,

red-violet precipitate
;
NaOH, violet solution

; solution in HgSO^, blue
; on

diluting, red-violet precipitate.

Application.—Cotton is usually dyed in a feebly alkaline salt bath, with
iubsequent diazotising and developing. The colours level well and yield, when
dyed direct, navy blues which are fairly fast to washing and also to light, and
good to alkalies, but not to acids. By developing with beta-naphthol dark blue
shades, and, with diamine, jet-blacks are produced, which are very fast to
washing and good to acids and alkalies ; the fastness to light is satisfactory,

and may be increased by a subsequent treatment with copper sulphate.

GROUNDING BLACK 4 B FOR COTTON (B.A.S.F.).

Brown-black powder ; aqueous solution, violet-black
; HCl, brown-black

precipitate; NaOH, red solution; solution in H2SO4, bluc-black
; on diluting,

brown-black precipitate.

Application.—This dyestuff serves principally for grounding cotton in

unions, and is applied in a lukewarm salt bath (at about 45 ° C.), when the
cotton is dyed considerably deeper than the wool, the latter then being
cross-dyed with acid colours in an acid bath.

DIANIL BLACK (M.L.B.).

A great number of brands are in the market

—

e.g.^ Dianil black G, B, P G,
P R, C R, C B, N are in the market.

Dianil Black li.— Black powder; aqueous solution, reddish-black; on
diluting, dark violet precipitate; NaOH, soluble precipitate and slightly bluer
solution

;
solution in HgSO^, blue

; on diluting, violet precipitate.

Application.—Dianil black is dyed on cotton in a neutral or feebly

alkaline salt bath, and yields various shades of black which are moderately fast

to light, fairly fast to washing, and good to acids or alkalies. By a treatment
of the direct colours with diazotised p nitraniline (Azophor red P N) according
to the coupling method, good deep blacks of very good fastness to washing are
produced. The coupling method was recommended for the first time for

Dianil black R, diazotised benzidine then being used. Dianil black R and
C R may also be diazotised and developed on the fibre for the production of

deep blues and blacks. A treatment with bichromate and copper sulphate
enhances the fastness to light and washing. Dianil black C R and C B serve

well as a bottom to Aniline black. Unions and satins may be dyed by the
one-bath methods.

PATENT DIANIL BLACK (M.L.B.).

A number of brands, such as F F, F F A, F F C, E F, R W cone., tfec., are

in the market.

Patent Dianil Black F F cone.—Greyish-black powder
; aqueous solution,

violet-black ;
HCl, black precipitate

;
NaOH, bluer solution and dark soluble

precipitate
;
solution in H2SO4, dark green-blue

;
on diluting, black precipitate.

Application.—Cotton is dyed, in a feebly alkaline salt bath, good shades
of blue-black and jet-black, which are fairly fast to washing, good to acids and
alkalies, but not very fast to light. Owing to their behaviour in the finishing

processes, they are very well suited for linings, and they may also serve as

bottoms to Aniline black, as they stand the treatment with copper sulphate
and bichromate well, and are improved thereby in fastness.

DIRECT GREY R and B (Ch. Ind. Basle).

Direct Grey R.—Benzidine<C
dioxy-naphthoic sulphonic acid,

dioxy-naphthoic sulphonic acid.

Direct Grey B is the corresponding tolidine compound.
Both brands show the following reactions :—Dark grey powder

;
aqueous
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solution, violet to blue
;
HCl, greyish-blue precipitate

;
NaOH, dark red-violet

precipitate ;
solution in H2SO4, bluish

;
on diluting, greyish-blue precipitate.

Application.—Direct grey is dyed on cotton in a feebly alkaline salt bath,

and yields grey to black-blue shades of moderately good fastness.

CARBIDE BLACK (Ch. Ind. Basle).

A number of brands, such as R I, B I, S O, &c., show the following

reactions :—Grey or black powder ; aqueous solution, violet-black or reddish

-

black
;
HCl, dark precipitate

;
NaOH, dark soluble precipitate and change of

the colour of the solution
;

solution in HoSO^, dark blue or blue-violet ;
on

diluting, dark precipitate.

Application.—Cotton is dyed, in a feebly alkaline salt bath, black shades,

which are fairly fast to washing, acids, and alkalies, but not to light. By
coupling with diazotised nitrobenzidine, good cutch shades, fast to washing, aro

obtained with the brands R I and B I ; coupling with diazotised p nitranilino

yields deep blacks of good fastness to washing. Unions and satins may bo
dyed by the one-bath methods.

DIPHENYL BLUE-BLACK (Geigy).

Benzid'noc^®^^^^^^®’^^^^^^
disulphonic acid H.

^ethylamidonaphthol sulphonic acid y.

Black powder; aqueous solution, black -violet ;
HCl, dark precipitate,

readily soluble with a red-violet colour ;
NaOH, redder solution

;
solution in

H2SO4, dark violet-blue
;
on diluting, violet.

Application.—Diphenyl blue-black is dyed on cotton in a feebly alkaline

salt bath, and yields bluish-grey to dark blue shades which are fairly fast ta

washing, moderately fast to light, and good to acids and alkalies.

DIPHENYL FAST BLACK (Geigy).

y-aminonaphthol sulphonic acid

p Diaminoditolylamine^ {combined in alkcUine solution).

toluylene diamine.

Black powder; aqueous solution, violet-black; HCl, blue-black, precipitate;

NaOH, redder solution and soluble dark precipitate ; solution in H2SO4, blue

;

on diluting, blue-black precipitate.

Application.—Cotton is dyed with the addition of salt, a deep blue to

black, fairly fast to light and washing, and not sensitive to acids or alkalies.

Unions and satins may be dyed by the one-bath methods.
ISODIPHENYL BLACK R (Geigy).

p Fhenylene diamine<[
7-aminonaphthol sulphonic acid—

m

phenylene diamine,
resorcin.

Black powder ; aqueous solution, violet-black
; HCl, blue-black precipitate

;

NaOH, redder solution and soluble dark precipitate
;
solution in H2SO4, blue

;

on diluting, black precipitate.

Application.—Isc^iphenyl black is dyed on cotton with the addition of

salt and yields a deep reddish-black not fast to light, but fairly fast to washing,
and good to acids and alkalies. The fastness to washing is considerably

improved by a treatment with 4 per cent, formaldehyde (40 per cent.) at 50* C.,

this treatment having for the first time been recommended for Isodiphenyl
black. Unions and satins may be dyed by the one-bath methods.

FORMIC COLOURS (Geigy).

Recently a number 01 formic colours, such as Formic black. Formic blue,

Formic brown, Ac., have been placed on the market which, similarly to Isodi-

phenyl black (see the preceding colour), have the common property of being

greatiy improved in fastness to washing by a treatment with formaldehyde.
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DIRECT BLACK V (Sandoz).

Benzidine<^
aminonaphthol disulphonic acid 2 R—fifr-naphthylamine.

/-aminonaphthol sulphonic acid.

Greyish-black powder; aqueous solution, violet-black; HCl, blue-black

precipitate; NaOH, red-violet solution; solution in blue; on diluting,

blue-black precipitate.

Application.—Cotton is dyed in a neutral or feebly alkaline salt bath,

violet^grey to violet-black shades, which are fairly fast to washing, moderately
fast to light, and good to acids and alkalies. Diazotising and developing with
/^-naphthol produces a deep navy blue

;
with diamine, deep black of goed fast-

ness to washing.

TITAN BLACK D, D G, R G (Holliday).

Black powder
;
aqueous solution, violet-black

;
HCl, blue-black precipitate

;

NaOH, redder; solution in H^SO^, green (D), or dark slate (D 6, R6); on
diluting, blue-black precipitate.

Application.—Cotton is dyed in a feebly alkaline or neutral salt bath
grey to black shades, fairly fast to washing, and good to acids and alkalies.

Unions are dyed by the one-bath method
;
sometimes a little acetic acid is

added about ten minutes before the end of the dyeing operation. Titan black

may also be used in a cold alkaline bath for the covering up of burls.

DIRECT BLACK R (Holliday) is similar to Titan black.

TITAN INGRAIN BLACK 2 B and R (Holliday).

Blue powder; aqueous solution, blue; HCl, blue precipitate; NaOH,
soluble purple precipitate

; solution in HgSO^, blue
;
on diluting, blue pre-

cipitate. The “2 B brand is not precipitated by acids or alkalies.

Application.—These colours may be diazotised and developed on cotton

with the ordinary developers, and yield good navies and blacks of satisfactory

fastness to washing, light, acids, and alkalies.

DIANOL DIAZO BLACK (Levinstein).

Black-brown powder
;
aqueous solution, reddish-black

;
HCl, brown pre-

cipitate
;
NaOH, soluble blue-black precipitate

;
solution in H .SO^, bluish-

green
;
on diluting, brown precipitate.

Application.—Qoiion is dyed in a feebly alkaline salt bath grey to blue-

black shades, fairly fast to light and washing, and good to acids and alkalies.

By diazotising and developing with diamine, jet blacks; and with beta-

naphthol, dark blues, of very good fastness to light and washing, are pro-

duced. Unions and satins are dyed by the '-ingle-bath methods.
UNION BLACK, UNION BLUE, UNION BROWN, Ac., are denominations

for various brands of direct cotton colours, which are especially well adapted
for dyeing solid shades on unions in one bath. Some of these brands also

contain suitable wool colours for shading the wool in the neutral bath.

SULPHIDE OR SULPHUR COLOURS.

This group of colours, the first representative of which was Cachou de Lfival,

described in tho first edition of this work, has developed enormously during the

last decade and become one of the most important class of colours, especially

for the production of fast colours on cotton and other vegetable fibres.

The sulphide colours are produced by melting organic substances with

sodium sulphide or polysulphide (mixtures of sodium sulphide and sulphur).

With the exception of Cachou de^val, the first sulphide colour obtained, the

organic substances used in their production are almost exclusively compounds of
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the aromatic series containing nitro-, amino-, or imino-groups, such as dinitro*

phenol, dinitronaphthalene, p aminophenol, p phenylenediamine, oxydinitru-

diphenylamine, dimethyl p oxydiphenylamine, indophenols, safraninoues, <kc.

All sulphide or sulphur colours contain in their molecules sulphur as an
essential constituent, and all are dyed in a sodium sulphide bath, hence their

name. Some of the older products contain enough sodium sulphide to dissolve

the dyestuif directly in water
;
but the more recent brands are furnished to

the trade in a purer condition and dissolve only with the addition of sodium
sulphide (or reducing agents like sodium hydrosulphite or glucose and soda,

see below).

Very little is known of the constitution of the sulphide colours. They
probably contain two or more groups of - S - S - in the molecule, which are

dissolved by the action of sodium sulphide with the formation of groups
SNa, whereby the dyestuffs become soluble. Sodium sulphide being a strong

reducing agent, many of the sulphide dyestuffs are reduced on dissolving, and
the solutions generally resemble in a certain sense those of vat dyes

—

e.g., that

of indigo—the re-oxiaation of the dyestuffs in the liquor and in the fibre,

however, proceeding less rapidly than is the case with vat dyes.

Other reducing agents, sudi as sodium hydrosulphite or glucose (grape

sugar) and caustic soda, may also be used for dissolving; but these do not

act exactly like sodium sulphide and the colours are not fixed exactly alike*,

their fastness to washing being usually best when dyed from a sulphide bath.

Some of the blue dyestuffs are dyed in a sodium sulphide bath with the

addition of glucose, the sulphide alone not being suflicitmt to keep them
perfectly in solution.

Owing to the sodium sulphide contained in the dye-liquors, the sulphide dye-

stuffs must never be dyed in copper vessels, the copper being severely attacked

by the sulphide and copper sulphate which is a very active oxygen carrier being

formed in the liquor. Hence, very small quantities of copper are detrimental,

and no parts of the dye-vessels, such as coils, steam valves, nails, or other fittings

should be made of copper, brass, German silver, or other alloys containing

copper. Wood, iron, nickel, lead, hard lead, and rubber do not act detri-

mentally. It mu.st be noted, however, that the copj)er is acted upon by the
sulphide only, not by the dyestuff

;
therefore the dyed material, after washing,

may come in contact with the metal and may be after treated in copper
vessels, or be hydroextracted in a copper cage.

The sulphide colours gradually oxidise under the combined action of air

and moisture, and, therefore, they should always be kept in well-closed vessels

in a dry and not very hot place.

The sulphide colours are chiefly employed for dyeing fast shades on cotton

and linen, and may be used in the same way on all other vegetable fibres, as

also on artificial silk. They are of minor importance for wool, although they
may be dyed very well by some special methods on this fibre. Neither are

they dyed to a great extent on silk, but can be used with advantage for the

production of colours very fast to light, washing, boiling-off, and acids. They
are also used for unions and satins, the vegetable fibre, however, of these

materials being principally dyed by them, whereas the animal fibre is

generally dyed in a separate bath by acid or chrome colours.

Basic colours are fixed exceedingly well by sulphide colours, and may serve

for topping them.

The sulphide colours are generally distinguished by excellent fastness to

light, washing, milling, alkalies, acid.s, acid cross-dyeing and stoving; with

a few exceptions they are not very fast to chlorine.

The sulphide colours are geneially brought into the market in the form

of powders and some as pastes insoluble in water. Some of the older brands
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are sold in the form of lumps containing siidium sulphide, and are, therefore,

soluble in water ;
these, however, rapidly deteriorating in the air, have nearly

disappeared. A few of the pure products are slightly soluble in water, but

dissolve inudi more readily on the addition of sodium sulphide. All the

sulphide colours readily dissolve in water containing a quantity of sodium
sulphide about equal to their own weight ; the solubility, however, varies

according to the properties of the single dyestuffs and their purity, the impure
products of imperfect manufacture requiring the greatest quantities. The
solutions are mostly strongly coloured unless light coloured reduction products
(leuco-compounds 1) are formed. The sulphide solution gradually oxidises in

the air whereby the dyestuff is precipitated
;
an addition of fresh sodium

sulphide readily redissolves the precipitate on heating. Hydrochloric acid

also precipitates the dyestuff from this solution with the evolution of sul-

phuretted hydrogen. By hydrochloric acid alone the sulphide dyestuffs are

not dissolved, but are gradually decomposed. Neither does caustic soda
dissolve thent; but as most of the commercial products contain small quantities

of free sulphur, they partially dissolve when heated with caustic lye, more or

less sodium sulphide being formed. The dyestuffs are gradually dissolved by
concentrated sulphuric acid, but much more slowly than most other organic

colouring matters, and the solutions in sulphuric acid do not show very
characteristic colours

;
by diluting with water the solutions are precipitated.

Alkaline reducing agents readily dissolve the colours
;
on oxidation by the

air the original colours are formed again. The sulphide colours form lakes

with all metals except the alkali metals, and thus their solutions are precipi-

tated by the salts of the alkaline earths, earth metals, and heavy metals.

As may be seen from the preceding remarks, the sulphide colours show
almost the same general reactions, and cannot easily be distinguished from
each other by the usual methods. We, therefore, refrain from describing

them individually, preferring to give only detailed instructions for the best

modes of application of the group as a whole.

The following list contains the names of the sulphide colours at present in

the market, and of their makers :

—

Name of Colours. Makers.

Amidazol colours, • Holliday.
Auronal f f . Weiler ter Meer.
Cross dye ft . Holliday.
Eclipse ft . Geigy.
Immedial ,) . Cassella.

Katigene ft . Bayer.
Kryogenc it . B. A. S. F.

Pyrogene tt • Ch. Ind. Basle.

Pyrol if . Leonhardt.
Sulphur ft . Berlin.

Sulphurol it . Dahl.
Thiogene ft . M. L. B.
Thion If . Kalle.
Thional If . Sandoz.
Thionol If . Levinstein.
Thioxine f* . Oehler-Griesheim.

Some special names are:—Anthraquinone black, Fast black B and BS

S A.S.F.), Autogene black, St. Denis black, Vidal black, Cachou de Laval,
iocatechine (Poirrier), Cattu Italiano, Italian green, Sulphine brown (Lepetit),

Melanogene blue (M.L.B.), Sulphaniline black (Kalle), Thiophenol black (Ch.
Ind. Basle), Rexoll black (Rexoll, Ltd., Bradford).

DISSOLVINGS THE COLOURS.—^The sulphide colours are placed together
with the sodium sulphide required for dyeing (or in some cases only a part
of the sulphide) in a wooden vessel, and are then brought into solution by
simply pouring hot water over them and stirring.

29
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DYEINa OF COTTON AND LINEN WITH THE SULPHIDE COLOURS—
Cotton and Linen are dyed with the sulphide colours without previous

bleaching. Vessels made of wood or iron (or other materials containing no
copper) are employed. For heating, steam coils made of iron or lead are used,

and the heating is best effected by closed steam coils. The baths used should

be as highly concentrated as possible, since the liquors used are incompletely

exhausted. Thus, for loose cotton about fifteen times, and for yarns about
eighteen to twenty times, the weight of liquor, calculated on the weight of the

cotton, is employed. In order to make use of the colour remaining in the bath,

standing baths are kept where possible, and these are freshened up with corre-

sponding amounts of dyestuff and the other ingredients. In addition to

colouring matter and sodium sulphide, sodium carbonate and sodium sulphate

(Glaubersalt), or common salt, are chiefly used. Soda serves for rendering
the colour more easily soluble and for converting the calcium sulphate, usually

contained in the water, into insoluble carbonate, which will not precipitate the

dyestuffs. Glaubersalt and common salt are added for the purpose of better

exhausting the bath; they may be used in considerable quantities, but the

specific gravity of the bath should not exceed 10® to 12® Tw. for blacks, or
4® to 5® Tw. for colours.

The bath is prepared with about 5 grms. soda ash per litre of water lb.

per 10 gallons) and boiled up, then the colour solution and, finally, the salt is

added. In some cases some other additions are made; 2 j)er cent, (of the

weight of the cotton) Turkey-red oil, Monopolo
soap or Monopole oil—e.y., are used for better

levelling ; or glucose, for reducing and dissolving

;

and glue, for enhancing the brightness of certain

dyes. The quantities of colouring matter, of course,

vary greatly according to the shade desired and the

concentration and colouring power of the dyestuff.

The quantity of sodium sulphide is usually ex-

pressed in proportion to the weight of colouring

matter, the average required being the same weight
up to double such weight and in ^ome Cfises even
more sulphide. Light shades require a greater
proportion of sulphide than deep ones, an excess
always being necessary to make up for the sul-

phide oxidised by the air during the dyeing operation. Too great an excess

of sulphide impeaes the proper exhaustion of the dye-bath.

Loose cotton is entered without previous wetting into the boiling bath and
worked for ten to fifteen minutes. It is then covered with a perforated lid, so

as to be submerged in the liquor, and allowed to feed with the steam shut olY

for one-half to three-quarters of an hour. After this time it is thrown out so

as to drain into the dye-bath, or it is hydro-extracted in a machine, the cage of

which is made of steel or tinned copper, and well rinsed. ^
Cotton yam is best dyed on bent iron tubing (gas pipe), shaped like I

1 i

which are kept free from iron rust by washing them with soda or by rubbing
them with cloth impregnated with mineral oil in the evening. The yam
on these bent pipes is always kept well covered by the liquor, as seen in

Fig. 57. Ordinary straight wooden sticks may also be used, although level

sh^es are produced with greater ease on bent sticks. The yarn is usually

entered into the boiling bath and given a few turns
;
then the steam is shut

off and the yam turned about every five minutes. Some colours, principally

the bright blues, are dyed in light shades at 30® to 40® C., and in dark shades

at 50® to 70® C., the colours coming out brighter at the lower temperature,

(It should be noted, however, that all sulphide colours can be dyed very well

Fig. 57.
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in a cold bath
;

it is only necessary to prepare the first bath much stronger
with dyestuff and sodium sulphide, the cold liquor being exhausted less.)

After working the yarn for three-quarters to one hour, each stick full of

yarn is given a few rapid turns, then lifted and squeezed off immediately by
a wringing machine worked by hand, and attached to the front end of the
vat—for instance, like Fig. 68. This squeezing is very important for the
production of level shades—that the adhering liquor be removed, and the
dyestuff dissolved be not precipitated on to the cotton when the sodium
sulphide is oxidised in the air—the precipitated dyestuff not being removed by
rinsing. After squeezing, the yarn in most cases is rinsed without delay.
\V ith such colours as come out of the dye-bath in a reduced and soluble state,

it is better to expose the well squeezed yarn for some time to the air before
rinsing, since much colour would be dissolved and removed if immediately
rinsed. Colours which are developed by steaming or smothering must not be
rinsed previous to developing (see p. 453).

Piece goods may be dyed in the jigger, or in the padding machine, or in the

continuous machine. Generally the jigger, with squeezing rollers, is used, and
for a large output of blacks, blues, and browns the continuous machine. It is

very easy to produce level shades in the ordinary jigger, provided pieces of the
same width only are dyed in one lot, and are rolled up with the selvedges
smooth and straight and not protruding over the bulk; it is not necess»ry
to have the pieces submerged in the liquor. The pieces are dyed with six to
eight end at the boil—or with the bright blues at a lower temperature (like
yarn)—-and then squeezed off very evenly, straight rolling up and well
squeezing being essential for the production of level shades. After squeezing,
the pieces are rinsed immediately in a jigger placed next to the dye-jigger, or,

in some cases (see Yani)j first passed over a few guiding rollers through
the air.

Machine dyeing of loose cotton, sliver, cheeses, and hank yarns hiis come
largo I y into use with sulphide colours which, owing to their great s«'lubility, are
well adapted for this method of dyeing. The hot liquor is circulated for about
one hour through the cotton and then removed as completely as possible either
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by a vacuum or, less completely, by air pressure ; in the latter case, the cotton,

after running off the dye-liquor, is sometimes rinsed first with a very weak
solution of sodium sulphide. Recently, dyeing machines have been con-

structed, the dye-vessel of which is a hydro-extractor
;
this is caused to revolve

when the dyeing is finished, so as to remove the dye-liquor without access

of air.

Mercerised cotton is dyed like ordinary cotton. It is, however, useful for

better levelling, to diminish or, for light shades, to use no salt while in-

creasing the sulphide, and to add some Turkey-red oil. The dyeing is best

carried on at a temperature not exceeding 70“ to 80“ C.

Attention is called to the fact that the careful removal of the adhering

liquor from yarns and piece goods on lifting is of supreme importance for the

successful production of level shades, and almost all the initial difficulties in

the application of sulphide colours are due to neglect in this respect. It is, of

course, important that the bath be in a good condition, and the colour be
dissolved thoroughly. This is best tested hy putting a drop of the liquor on
filter paper

;
if the colour is the same on both sides, the colour is well dissolved

;

but when a precipitate is observed on the upper side, an addition of sodium
sulphide becomes necessary.

The liquor draining from the cotton, yarn, or pieces, which still contains

much colour, is usually returned to the bath, and the first wash water is

frequently used for replenishing the liquor.

It may be mentioned here that the sulphide colours may be mixed with
many of the direct cotton colours for shading, most of the latter resisting the
reducing action of the sulphide bath. Since, however, the range of shades
obtainable with the sulphide colours is now fairly large the method has gone
out of use.

Topping with basic colours^ on the other hand, is made use of to a great

extent for brightening or slightly shading, the basic colours being very well

fixed without mordanting. The material dyed with the sulphide colours is

simply worked in a cold bath prepared with to ^ per cent, basic dyestuff
and 2 to 5 per cent, acetic acid (of the weight of the cotton), and after some
time the bath is heated to 50“ C.

In addition to the dyeing with sodium sulphide various other processes

have been proposed— with sodium sulpho-hydrate (NaSH), sodium thio-

carbonate (NagCSg), sodium hydrosulphite (Na^^S.^O^), or with glucose and
caustic soda or carbonate of soda. But none of these processes have acquired
any [practical importance, the sodium sulphide method being cheap, certain,

and working excellently without any detrimental effects (see, for instance,

p. 453).

AFTER • TREATMENT OF COTTON DYED WITH THE SULPHIDE
COLOURS.—^Various after-treatments are in use. The after-treatment with
metallic salts, well known for the substantive dyes, may be employed with
advantage for most of the sulphide colours. A mixture of l.t to 2 percent,
copper sulphate and IJ to 2 per cent, potassium or sodium bichromate with
the addition of 3 to 5 per cent, acetic acid (of the weight of the cotton) is

especially valuable for enhancing the fastness to light and also to washing
of many browns and mode shades generally. It is also used for the same
purpose for certain blues or for brightening the latter. This mixture, however,
is best avoided for blacks, since copper salts exert a tendering action on cotton
dyed with sulphide blacks {see below).* Blacks are best treated with 3 per
cent, bichromate and 3 to 5 per cent, acetic acid or with a mixture of 2 to

3 per cent, bichromate, 1 J to 2 per cent, chrome alum, and 3 to 5 per cent,

* Copper sulphate must not be applied in iron vessels, tlio iron being attacked by copper
salts.
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acetic acid, which treatment also improves the fastness to washing, but chiefly

enhances the beauty of the shade
;
chrome alum makes it more greenish, and

bichromate more bluish.

Cotton dyed black with sulphide colours should always be subjected to a

final alkalina treatment with soda, soap, or other mild alkalies or, if this be not

feasible, with 3 to 5 grms. sodium acetate orformate per litre water (5 to 8 ozs.

per 10 gallons) in order to prevent subsequent tendering of the fibre. Much has

been written on the cause of this tendering, but no full and exact explanation

has been given. The sulphide used for dissolving, doubtless, has no deleterious

efieeb and, therefore, all the endeavours to replace it by other agents have been

useless. Whether the free sulphuric acid, always found in cotton, tendered

after being dyed with sulphide colours originates from free sulphur contained

in, or by the sulphur chemically combined with the dyestuff has not yet

been cleared up. From time to time tendering has occurred, and in most

cases with cotton which has been treated with acid, even acetic acid,—e.^.,

in its after-treatment with metallic salts, or which has been cross-dyed in

cotton warp unions. The after-treatment with copper sulphate has been
found most harmful, whereas a combination of copper sulphate and bi-

chromate seems to have no special effect. The only method yet known to

prevent tendering is to keep the cotton slightly impregnated with a mild

alkali or with sodium acetate or formate. These two salts are especially

valuable in the case of mercerised and silk-scrooped cotton, and of cotton

warps to be interwoven with worsted yarns and then to be cross-dyed,

since in both cases alkaline salts would not be applicable. Considering the

enormous quantities of cotton dyed black with sulphide colours tendering

occurs very rarely in sy)ite of the fact that very frequently the alkaline

treatment is omitted. This, however, must not be taken as a proof that the

treatment is not necessary. It seems that it should be dispensed with in those

c<ases only where alkaline water is used for rinsing, but it is advisable never
to neglect this treatment before drying the black cotton and to have it

repeated after unions have been acid cross-dyed or otherwise treated in

an acid liquor or stoved in a sulphur stove.*

For developing Immedial blue some special methods of after-treatment
are in use. The cotton after dyeing is freed by hydro-extracting, pressing,

squeezing, or winding from the adhering liquor, and then either placed for

about twelve hours in a warm room, care being taken that it will not dry
by enveloping it in water-proof cloth or in a cloth saturated with the old

dye-liquor, or it is brought into a steam-box and steamed for one-half to one
hour with the admission of air. This latter process, which is especially

valuable for hank yarns, may be executed in an ordinary yarn vat, steam
being blown in through the holes of the steam coil

;
for blowing in air,

a Koerting air injector has to be inserted into the steam pipe; the vat is

best covered by a loosely fitting cover made of wooden boards. The time
of steaming depends on the quantity of the steam

;
a good indigo shade should

be produced, but the developing must not be pushed too far
;
although the

•^hade becomes brighter by prolonged steaming the fastness to washing will

suffer. With these two methods of developing by smothering or by steaming
it is important that the dyed cotton still contains some of the old dye-liquor,
and, therefore, the cotton must not be rinsed before developing and must be
protected from water drops falling on to it before or during the developing,
each drop washing away the old liquor and causing an undeveloped spot.

After developing, the cotton is washed hot so as very thoroughly to remove
the soluble colour to prevent bleeding

;
the well-washed cotton will then bo

* This subject has recently been very ably treated by J. E. Pilling (i/bum. Soe. Dyers
a7id Col,, 1906, p. 55). See also A. Kertess {loc, eit,, p. 93).
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dyed exceedingly fast to washing. This treatment, however, is useful for

certain brands only, most of the sulphide dyestulis thereby losing in fastness
to washing. The treatment with feebly alkaline solutions of hydrogen
peroxide yields the brightest shades of blue, but is very little used owing
to the expense of the peroxide. The bath is prepared with

1 J to 2.^ per cent,

hydrogen peroxide and as much ammonia, or with
1 J to 2^ per cent, sodium

peroxide and as much sulphuric acid, and should liave a slightly alkaline
reaction. The cotton in this case is well rinsed after dyeing and worked in

the cold peroxide bath for fifteen minutes, which is then heated within twenty
minutes to 60" C. ; finally the cotton is rinsed and soaped hot. By using
greater quantities of peroxide than above indicated the brightness of the blue
is increased, but the fastness to washing is deteriorated.
A slight treatment with hydrogen peroxide may sometimes be useful for

matching a given shade. Most sulphide colours will oxidise a little more
after drying and show a brighter shade after a couple of days. A weak
hydrogen peroxide solution completes the oxidation and, if applied to a small
sample, will show the final shade of the whole lot. It may be noted, how-
ever, that the shades always become slightly brighter and never duller,
therefore no inconveniences are caused to the dyer by this change, and the
treatment with peroxide is rarely made use of.

Coupling with diazotised paranitraniline has been recommended for
numerous sulphide browns. This treatment is executed in the way indicated
on p. 383, and yields more yellowish and more intense shades of browns.

It may be mentioned that it has also been recommended to dye the
sulphide colours on cotton mordanted with metallic salts

; but the advantages
gained do not pay for the increased expense and labour.

LINEN AND OTHER VEGETABLE FIBRES are dyed like cotton with
the sulphide colours. Blacks, blues, and cutch shades are dyed to a great
extent on linen yarn and linen pieces and also on linen unions.

DYEING OF WOOL AND SILK WITH THE SULPHIDE COLOURS.—
Wool is dyed very rarely, and sfik to a limited extent only, with the sulphide
colours. Wool is best dyed with other dyestuffs requiring a neutral or acid
bath. But silk is well dyed with these dyestuffs if required to be fast to
light, washing, bleeding in water, boiling-off, acids, &c. A process for protecting
wool against the action of alkaline liquors and alkaline sulphides by treatment
with formaldehyde has been patented by R. Kaiin.* Tlie following process!
is applicable to both wool and silk and is employed for the production of fast
colours on silk. The dyestuff, the necessary quantity of sodium sulphide,
and twice as much glucose (grape sugnir) as sulphide are boiled together
in water for ten minutes. This solution is added to the boiling hot dye-
liquor previously prepared, per litre (10 gallons) with I grin. (U oz.) soda
ash, 3 c.c. (5 ozs.) lurkey-red oil, and 5 to 10 grms. (i to 1 lb.) Glauber’s
salt. Silk yarn is dyed in this liquor for one hour, best on bent rods, and
then lightly pressed off, rinsed, soaped, and briglitened with acetic acid.
If the colours are desired to be hast to boiling-off in soap liquor they should
be after-treated in a boiling hot bath with 2 per cent, copper sulphate, 2 per
cent, bichromate, and 5 per cent, acetic acid, then rinsed and brightened.
Black is best dyed on a mordant of nitrate of iron, 25° to 32" Tw. The
glucose is added to the dye solution in order to counteract the deleterious
action of sodium sulphide on the animal fibre. Similar effects are produced
by tannin : formaldehyde, acids, acid salts, and ammonium salts also serve this
purpose to some extent. Organic acids, which possess reducing properties

•^>492, 1903, Joum, Soc, Dyers and Col., 1903, p. 297. See also H. Levinstein,

t E.P . 24,697, 1901, Cassella, Joum. Soc. Dyers and Col., 1903, p. 11.
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such as lactic or formic acid, have been made the object of a more recent

patent (Farbenfabriken, voim. Fr. Bayer & Co.).

It is an interesting fact that the addition of glue to the dye-bath in dyeing

certain sulphide colours prevents silk from absorbing the dye, thus allowing

blacks and colours to be obtained on cotton cloth, preferably mercerised,

containing white or dyed silk checking threads, and for the so-called

“Grisaille style.”* Wool may be reserved in a similar manner by a previous

treatment with formaldehyde and tannin and subsequent dyeing with sulphide

colours in a cold or lukewarm bath prepared with glucose (see above), f Wool
may also be chromed for such two-coloured effects with or without the use

of formaldehyde.!

UNIONS may be dyed with the sulphide colours according to the glucose

process (p. 454) described above, the cotton being chiefly dyed in this way and
the wool being dyed before with colours resisting the alkaline liquor—e.^., acid

chrome colours or subsequently with any kind of wool colours, llecently, addi-

tions of phosphate, borate, or silicate of soda to the sulphide dye-bath have
been recommended in order to protect the wool or silk in unions and satins

against the action of the sulphide.

SATINS may also be dyed by the glucose process (p. 454). Blacks after

chroming are topped with logwood.

DETECTION OP THE SULPHIDE DYES ON THE FIBRE.— The
following reaction may serve for this purpose :—On boiling with a solution

of stannous chloride sulphuretted hydrogen is developed, which is easily

detected by the browning of filter paper moistened with a solution of acetate

of lead. This test, however, is liable to give misleading results if the fibre

contains other sulphur compounds. According to A. G. Green and F. G. C.

Stephens, § the main sources of error appear to be sulphur compounds present

in the finishing material, bisulphite compounds of mordant colours and sulphur

on the cotton derived from the use of antichlor after bleaching. These sources

may be avoided by boiling the sample of cotton for one or two minutes in a

10 per cent, solution of caustic soda before applying the stannous chloride test.

When much albumen is, or may be, present (e.^r., with calico prints), it is

advisable after boiling with caustic soda to boil also with hydrochloric acid.

The stannous chloride test after washing out the sample is oirried out in the
following way :—The sample is just covered with a solution of stannous
chloride, obtained by dissolving 100 grms. in 100 c.c. hydrochloric acid and
50 ac. water. The mouth of the test tube is closed by a cap of filter paper
firmly wrapped round it, into the centre of which is placed one drop of lead

acetate solution. The contents of the test tube are slowly heated to the
boiling point, when a blackish-brown stain of lead sulphide appears if a
sulphide colour is present. The brown spot will eventually disappear again
on boiling the solution longer, owing to the decomposition of the lead sulphide
by the hydrochloric acid evolved. In place of stannous chloride a dilute

solution of titanous chloride may be used for this test. The solution should
be boiled for about a minute before use as this commercial product frequently
contains HgS.

Another source of error may be the presence of other substantive cotton
colours containing sulpho-groups or sulphur otherwise bound, like Primuline.
These are detected by their property of bleeding out on boiling with caustic
soda, especially in the presence of white cotton which will be dyed by them

;

* E.P, 14,581, 1902, Gassella, Joum, Soc. Dyers and CoL, 1903, p. 232.
tE. P. 25,971, 1906, Gassella, Joum. Soc. Dyers and Col., 1908, p. 174.
JE.P. 3,609, 1907, and 13,132, 1907, Bayer, Joum, Soc, Dyers and Col,t 1908, p. 147
§ Joum. Soc. Dyers and Col.y 1907, p. 118.
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these also develop the sulphuretted hydrogen much more slowly than sulphide

colours do.

In general the sulphide colours are recognised by their great fastness to

soaping without any tendency to bleeding, and by their property of being reduced

by hydrosulphite solution, the colour returning under the influence of the air.

Sulphide blacks are distinguished from Aniline black by their inferior

fastness to chlorine on a comparative treatment of samples of the two in

a test tube. If sulphuric acid is poured over samples of a Sulphide black

and of Aniline black, and after a few minutes water is added, the liquid of

the Sulphide black acquires a violet hue, and that of Aniline black becomes
more greenish.

The stannous chloride test, of course, is not applicable to wool, but the
great resistance of sulphide colours to washing, their behaviour towards
reducing agents, and the absence of metallic mordants will indicate their

presence fairly well.

BASIC COLOURS.

The basic colours are the salts of organic bases of artificial origin. Their

colour-bearing or chromophorous group is contained in the hase, hence the

name, “ basic colours.” In the dyeing of the various textile fibres the dyestuff

salts present in the dye-bath are decomposed
;
the acid remains in solution,

while the colour base combines with an acid already present in or on the fibre,

and thus gives rise by chemical action to areal coloured insoluble, or sparingly

soluble, salt or lake, which forms the dye. In the case of the vegetable fibres,

cotton and linen, this acid must usually be deposited in the fibre by mordanting
with tannic acid, Turkey-red oil, <kc., whereas the animal fibres act by them-
selves as acids : hence they are dyed without mordants. Jute behaves like

tanned cotton.

All the basic colours possess the property of dyeing cotton mordanted with
tannin or other acid-mordants

—

e.g.^ Turkey-red oil or soap—and the same
dyestuff always assumes on the different mordants a more or less similar shade.

Even the shade is not materially altered if any of the acid-mordants is fixed by
different metals, either antimony, or tin, or aluminium, &c. Hence these
dyestuffs are monogenetic.

The basic colours vary greatly in their general physical and chemical
properties, in their constitution and their chromophors, and, lastly, in the
brilliancy and fastness of their shades. A large number, like Magenta,
Malachite green, Rosaniline blue, and Methyl violet are derivatives of triphenyl^

R
methane^ and are characterised by the chromophorous group

They are distinguished from most of the other basic colouring matters by
superior beauty, but associated with great fugitiveness. Many of the basic

colours, like the Safranines, New blues, and Indulines, are azine-derivatives.

containing the colour-bearing group <i>Cg
;

still others, Uke Phosphine

and Acridine-orange, owe their tinctorial properties to the phenyl-acridine

radical
| ; Methylene blue and allied colours, as also Thioflavine,

C.H«
contain sulphur as an essential constituent

; and, lastly, some, like Chrysoidine
and Bismarck brown, are azo-colours.
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All the basic colours are decolourised by reducing agents, like zinc an<i

hydrochloric acid. In the case of the azo-colours a disruption of the molecule
takes place, Chrysoidine being converted into Aniline and triamidobenzene,
whilst Bismarck brown yields nietaphenylene diamine and triamidobenzene.
Almost all the other basic colours are converted by the action of nascent
hydrogen into colourless so-called leuco-compounds (i.e., white compounds, from
the Greek word leukos^ for ‘‘white”) which contain two atoms of hydrogen
more than the original substances, and are, in most cases, readily reconverted
into the dyestuffs by oxidising agents, often simply by the action of atmo-
spheric oxygen.

. NH.

. Nii:

0^114 = NH.HC1
Pararosan iline hydroch Ioride .

. NH,
NH.,

c;h; . nh; . Hci
Leuco-pararoaaniline hydrochloride.

nc^CeH;

The iSafranine azo-colours, like Indoine or Naphtindone, are split up by
reduction, and cannot be regenerated by oxidation ;

one product of the reduc-

tion is, however, the leuco-compound of Safranine, which forms Safranine under

the inlluence of the air
;
hence, after some time, the solution of the reduced

colour becomes pink-coloured, whereby these dyestuffs may be easily recognised.

The basic colours are brought into commerce generally as salts of hydro-

chloric acid
;
some as acetates, oxalates, sulphates, nitrates, or as double salts

of hydrochloric acid and zinc chloride
;
in rare cases, in the form of the colour

base in the free state. They are sold as powders, crystals, or in rare instfinces

as pastes. Most of the basic colours are soluble in water, while all dissolve

in alcohol. On addition of th(‘ hydroxides or carbonates of the alkalies and
alkaline earths to the solutions, in most cases, the colour bases are thrown
down in the free state, most of them being sparingly soluble or insoluble in

water, but soluble in alcohol or ether.

If the water used in dyeing contains considerable quantities of carbonate of

calcium or magnesium (i.c., if it shows great temporary hardness) it may act on
the colour by throwing ilown the colour base in the form of a curdy precipitate,

and thereby rendering a part of it useless for dyeing purposes
;
while further

injury may be done by the precipitate being deposited on the goods, thereby

giving rise to spots and unevenness. If the alkalinity of the water is

neutralised by the addition of acid this does not take place.

The following experiment is very instructive :—If equal weights of wool are

dyed with equal quantities of dyestuff dissolved in one case in distilled water,

and in the other in calcareous water, the material acquires a greater depth of

colour in the former bath than in the latter. If each bath has been entirely

decolorised by the wool, the first remains colourless on the addition of acid;

being thoroughly exhausted; whereas in the second bath the colour distinctly

reappears
;
in tliis latter case that part of the dyestuff which has been precipi-

t>ated in the form of the colourless base becomes visible by being converted into

the coloured salt, and passing into solution. Hence it is often advisable,

especially in the case of wool and silk, to dye in a slightly acidulated bath
;
an

excess of acid, however, prevents the bath from being exhausted.
It has already been stated that the wool fibre acts as an acid towards the

basic colours, and in the light of this fact we can understand the behaviour
of wool and dyestuffs towards each other. In an alkaline bath—i.e., in one
containing much calcium carbonate—the wool fibre readily takes up all the
colouring matter which is present in solution, hoth free and combined; but
that part which is not dissolved is only gradually attracted. In neutral, or
slightly acid, baths, the acidity of the wool fibre is strong enough to decompose
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the colour salt and to combine with the bases. A large amount of acid in tlie

free state, however, prevents, more or less, the formation of the compound
between the fibre and the base

;
hence strongly acid baths are not exhausted.

The basic colours are distinguished by great tinctorial power and, generally,

by their purity and brilliancy of shade which^ amongst dyestuffs, can only bo
matched by those of the Eosins, and very few of the other artificial colouring

mattei's. These great advantages are largely counterbalanced by their fugi-

tiveness to light and their limited fastness to soaping and milling. Some,
like Methylene blue and the Tndulines, it is true, are considerably faster

than the rest. The fastness to light and air on the various fibres varies in a
very irregular way, Magenta being faster on wool than on cotton, whereas
Safranine and Methylene blue show the inverse behaviour. An attempt has

been made to impart to the basic colours greater fastness to light by treating

the dyed goods with a solution of copper sulphate, which process gives

excellent results with other dyestuffs (e.gf., Benzoazurin); but the great altera-

tion of shade precludes this process being generally adopted.

A number of basic colours are transformed by the action of strong sulphuric

acid into sulphonic acids and are thereby converted into acid dyestuffs. The
shades of the latter are similar to those of the mother substances, but in their

other dyeing properties they are thoroughly changed.

By the following method it can be determined whether a dyestuff belongs
to the basic colours or not :

—

Dissolve 100 grms. (3 ozs.) each of tannic acid and of sodium acetate in

1 litre (1 quart), add a few drops of this solution to the clear solution of the
dyestuff in question, and heat gently; the reagent forms a precipitate with
basic colours, whereas the solutions of other dyestuffs, except those of sulphide
colours, remain clear

;
the latter, however, if soluble at all in water, will be

easily distinguished hy developing the smell of sulphuretted hydrogen on
adding a few drops of hydrochloric acid. To detect basic colours on the
fibres, the material may be treated with caustic soda (so as to separate the
colour-base in the free state), subsequently washed with water, and dried

;

the colour-base is then extracted with ether, the latter evaporated, and the
colour-base finally dissolved in water containing an excess of acetic acid to

form the acetate. The solution can then be examined as indicated, or tanned
cotton may be dyed in it after evaporating off excess acid. For a rough
examination as to whether a basic dye is present, it will be sufficient to treat

the dyed material in a test tube with caustic soda, cool off, add some ether, and
decant this carefully into another tube

;
if on adding some dilute acetic acid to

the ethereal solution, the former becomes coloured, one or several basic dyes are
present. In a similar way the colouring matter itself may also be examined.

The basic colours were the first artificial or so-called aniline colours intro-

duced on a large scale into commerce. They have rapidly won the favour of

the public by the great beauty of their shades, and they are used even to-day
in large quantities, in spite of the many other dyestuffs invented during the
last fifty years, many of which are either faster to light or less expensive.
They are, to a very great extent, replaced by the direct cotton colours and the
sulphide colours in the dyeing of cotton goods, but they are used still in large

quantities in calico-printing. In wool-dyeing they have been almost super-
seded by the various colours which are dyed in acid baths, while they are still

of great importance to the silk-dyer whose customers desire fine tints without
regard to fastness. Jute is also much dyed with the basic colours.

METHODS OF DYEING WITH THE BASIC COLOURS.—The basic colours
are dyed in neutral or slightly acid or sometimes in alkaline baths. Hard
water is corrected by the addition of acid

;
in the case of cotton and silk, acetic

acid is generally used ;
for wool, acetic, hydrochloric or sulphuric acid, bisul-
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phate of soda, and alum are employed. A great excess of acid in the dye-bath
must, however, be avoided, as it prevents its complete exhaustion.

On account of the great tinctorial power of many basic dyestuffs, small

quantities are suthcient to produce full shades. Magenta and others give full

shades with 1 per cent., and medium shades with J to ^ per cent, of dyestuff.

For very dark shades 3 per cent, of dyestuff and even more are sometimes
necessary.

The basic colouring matters are almost completely taken up from the dye-

bath unless a large amount of dyestuff be used or the bath be too acid or

alkaline. All the basic colours can be mixed and dyed together in one bath to

produce compound shades
;
but they will not always be attracted by the fibres

equally well.

Dissolving the Colours.—The basic colours must be dissolved with special

care. It is best to use condensed water, or water which has been slightly

acidulated with acetic acid. The most suitable temperature is 80", since some
dyestuffs Auramine, Nile blue and Methyl green) do not stand a boiling

heat. The best method of dissolving is to pour hot water over the colour,

and then to stir well, or to dissolve the colour with water in a steam-jacketed

pan with frequent stirring (not directly over a fire). If the solution has been
standing for some time, and any of the colour has crystallised out on cooling

(Magenta, Crystal violet and Auramine being most liable to do this), the

dyestuff is redissolved by warming and stirring
; it is better, however, to avoid

this by dissolving as much colour as is required for immediate use only.

Colours which are insoluble in water are dissolved in dilute alcohol in a

closed pressure boiler on a water-bath or steam-bath. In an open vessel loss of

alcohol from evaporation would result. About 60 parts of methylated spirits

and 50 parts of water are required for 10 parts of colour.

For printing purposes the solutions are often prepared in different ways.

The colours are filtered through cotton, flannel, or a hair-sieve before being

used, in order that no undissolved parts may pass into the dye-bath and soil the

goods.

DYEING OF COTTON WITH THE BASIC COLOURS.—Before dyeing, the

cotton is well boiled in soda ash, and, for light and brilliant shades, it has also

to be bleached; for dark indigo, brown and black shades, bleaching is not

requisite. Some of the basic colours («.^., Safranine, Methylene blue, and
Bismarck brown) dye light shades on unmordanted cotton

;
this is taken

advantage of for producing delicate tints on bleached cotton
;
but the shades

thus obtained are not fast. Indoine, Naphtindone, Janus blue and similar

colours can be dyed very well on unmordanted cotton. A very few colours of

the induline class (e.//., Toluylene blue and Malta grey) yield full and fast

colours on unmordanted cotton by a treatment in bichromate of potassium
after dyeing. Generally the cotton must be prepared, however, with mordants
before being dyed with the basic colours.

The methods of mordanting may be classed as follows :

—

(1) Mordanting with tannins
;

(2) Mordanting with Turkey-red oil or soap
;

(3) Previous dyeing with other dyestuffs which serve as mordants.

The sulphides of zinc and tin are capable of acting as mordants for the basic

colours. The zinc salts of hydroferrocyanic and hydrofcrricyanic acids

the precipitates of zinc salts with yellow and red prussiate of potash) have
also been proposed as mordants.*

(1) Tanninrmordants.—The tannins form lakes with the basic colours,

which are insoluble in water, but dissolve in excess of tannic acid. Hence the

colours are not fixed well and are not fast to washing on the tannins alone.

• Balanche, Joum. Soc. Chem, Ind,, 1882, p. 182; C. Rtber, ibid., 1886, p. 343.
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The tannin, however, can be converted, as previously explained (p. 189), by
various metals into insoluble compounds, which also have the power of forming
lakes with the basic colours, but do not dissolve them.

The metals used for this purpose are antimony, zinc, tin, iron, titanium,

and aluminium ;
chromium has also been proposed, but oilers no advantage.

None of the other metals can compare in importance as fixing agents with
antimony, which imparts the greatest ftxstness to light and to soap. Zinc is

also very effective. Tin is inferior as to fastness; but the colours are

taken up less rapidly and dye more evenly
;

it is also cheaper. Iron produces
dark and dull shades

;
and aluminium is used only in special cases. Titanium

has also been proposed and yields fast colours
;

it is, however, applicable for

certain shades only owing to the intense yellow colouration it imparts to

the cotton.

The solutions of the tannin-lakes of the basic colouring matters are, as a

rule, duller than the solutions of the pure colour salts. This explains how it is

that when dyed on tanned cotton they are not so bright as on wool or silk or

on oil-mordanted cotton.

The modes of mordanting and fixing are referred to in the chapters

describing the materials employed. For light and medium shades 2 to 5

per cent, of tannic acid (of the weight of the cotton) is I'equired when the

mordanting is done by the steeping method
;

for dark shades the amount
required rises to 10 per cent. For the latter, sumach or gallnuts, ckc., can be
employed with advantage (5 to 10 times as much as tannic acid would be
necessary, according to quality); but pure light shades cannot be obtained with

ordinary tannin materials, on account of the reddish colouring matters they

contain. With the best qualities of decolourised sumach extracts delicate tints

can be produced. On pieces which are mordanted by slop padding, the

amount of tannin varies, according to the shade required, from 2* to 3* Tw,
(see p. 1^0).

Note ,—In the following the term “ tannin will be used to denote all kinds
of tannin-mordants, leaving it to the judgment of the dyer whether he shall

select tannic acid, sumach, decolourised extracts, or any other. The quantities

refer to tannic acid (gallotannic acid) unless otherwise stated.

The cotton is steeped in the solution of tannin-mordant at a temperature
not much higher than 60*, and left in the bath for some hours or overnight

;
it

is then slightly rinsed in cold water, and either dyed directly or passed into the
fixing bath.

The tannin-bath can, with fresh additions of tannin, be used continuously

untd it becomes too dirty. (See p. 189.)

For fixing with antimony the various antimony salts described can be
employed. About ^ to 3 per cent, of tartar emetic (or corresponding quantities

of other antimony salts) and the indicated amounts of soda are used
;
the bath is

kept of such a strength as to contain about 10 to 20 grms. of tartar emetic per
litre (1 to 2 lbs. per 10 galls.), and is used at a temperature of about 30* to 50*.

The baths are also used continuously and their strength is restored from time
to time, while the acid produced in the fixing process is carefully neutralised.

The cotton must be washed very carefully after having been treated with
antimony, since superficially fixed antimony will not only give rise to rubbing
of the ultimate colour, but is liable to affect the skin. For the dyeing with
some colours (e.y., Methylene blue and Victoria blue) the washing with water
alone is not sufficient to obtain even shades. The cotton is in this case worked
for 20 to 30 minutes in a warm soap-bath containing per litre (10 galls.)

1^ grms. (2^ oz.) of neutral soap. It is finally made ready for dyeing by a
thorough washing in water. This soaping is generally of advantage for the

production of clear and even shades. The risk of rubbing is lessened, and
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the fastness to washing, milling, and acid cross-dyeing increased by passing
the dyed goods anew through a tannin-bath ; the excess of antimony is fixed by
this after-treatment. The goods must be rinsed again in water when thus
tanned after dyeing, as an excess of tannin would soil the shade. Frequently
both the old tannin-bath and the old antimony-bath are strengthened with half

the quantity of mordant used for the first bath, and the cotton is then passed
through and finally washed

; this will give still greater fastness, especially to
acid cross-dyeing. This second treatment with tannin, Ac., is also of good
service, if metals other than antimony are used as fixing agents.

For the fixation with tin, stannic chloride (see p. 277), or in certain cases
stannous chloride, is u'^ed.

lion is employed in the form of various salts (copperas, pyrolignite of iron,

nitrate of iron). It is of advantage to pass the goods after the treatment with
iron thiough very weak lime water. Sometimes the cotton is treated with iron
salts, after having been mordanted with tannin and antimony, to obtain greater
fastness to washing, or it is “ saddened,” after dyeing, in basic nitrate of iron

(see pp. 267, 268).

Aluminium is used in the form of basic alum or aluminium acetate
;

in

either case of 1" to 2“ Tw. (see p. 234).

The fixation with zinc has not found favour with dyers. It has been
recommended to use a bath containing about 10 grms. (I lb.) of zinc sulphate
and 6 grms. (J lb.) of sodium acetate per litre (10 galls.) More recently zinc

lactate has been recommended for the same purpose.

When cotton pieces are worked in a jigger or in a padding machine the
processes of tanning and fixing are generally the same

; but much stronger
li(pi()is are used in order to shorten the time required to incorporate the
materials with the fibre.

(2) Turkey-red Oil and /Soap as Mordants.—These two materials, like tannic

acid, are fixed on the cotton, before dyeing, in the form of more or Jess insoluble
metallic .salts. ^I'hey yield shades which are brighter than those produced with
tannic acid, but are not at all fast to soaping, while they are very fugitive to

light. The mode of operation is as follows :—For 10 kgs. (10 lbs.) of

cotton prepare a bath with 20 litres (2 galls.) of water and 2 kgs. (2 lbs.) of

Turkey-red oil or neutral soap. Soak the cotton in small portions in this bath

three or four times for two to three minutes, wring out, and dry at a moderate
heat, a.«! described in detail with the Eosins. Subsequently, work the cotton

at about 50** for half an hour in a bath containing in 100 litres (100 galls.)

about ^ litre (J gall.) of aluminium acetate (S'* Tw.), wash, wring out, and
work once more in a weak soap bath, 1 gr. (1 lb.) of neutral soap in 1 litre

(100 galls.) of water; finally, wash thoroughly and dye.

(3) Colouring Matters as Mordants.—The basic colours can be used with

good results in topping almost any other colours. As we have seen in the

preceding chapters, both the direct cotton colours and the sulphide colours are

topped with the basic dyestuffs, and thus both may become fast to washing.

Numberless compound shades can be produced in this way. The basic colours

are also used to brighten the shades obtained with Alizarins, logwood, and
Aniline black, by topping. Mention may also be made here of the dyeing,

first, with Catechu, and, subsequently, with basic colours, although Catechu
may be considered as a tannin-mordant. In these cases the first dyestuff,

or the dyestuff together with the mordants by which it has been fixed, act

as acids towards the colour-base, and bind it on the fibre.

Process of Dyeing Proper,—In whatever manner the cotton may have been

prepared, it is always dyed by the following method :—A separate bath is

used to which the colour is added, during the dyeing, in small portions, in

order to effect level dyeing. If the colour is apt to dye unevenly, an addition
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of some acetic acid will cause it to go more slowly and evenly on to the

fibre. The cotton is entered into the dye-bath at, or a little above, the

ordinary temperature, and the dyeing may be finished, without heating, in

from thirty to sixty minutes. By r.iising the temperature to 50* to 60* C.

the colour is fixed somewhat better, but further heating is of no use, as a
rule, and often the shade loses thereby in brilliancy. After dyeing, the

material is wrung, or hydro-extracted, and dried. Rinsing in water after

dyeing may be dispensed with; it is certainly not advisable, unless the goods

were mordanted with tannin and subsequently with a metallic salt. As has

been explained on p. 461 a treatment of the dyed goods with tannin makes
the colour still faster to soaping and rubbing.

The basic azo-compounds of Safranine (Tndoine, Naphtiiidone, Diazine blue,

Janus blue, &C.) and certain basic polyazo compounds, known as Janus colours,

can be dyed fairly well on unmordanted cotton, and when so dyed may be

fixed by subsequent mordanting.

The dye-bath should be made slightly achl by the addition of 1 A to 2 litres

(galls.) acetic acid or about 600 grms. (9i ozs.) sulphuiic, hydrochloric, or

oxalic acid per 1,000 litres (galls.) ; in the case of soft water 2 to 4 per

cent, chromium fluoride or chrome alum may be added for light shades and
3 to 5 per cent, zinc sulphate for dark shades in order to produce more level

and fuller colours. After the colour solution is added the dyeing may l>e

commenced between 60* to 100*; after one-quar er to one-half hours working
10 to 25 per cent, common salt is added in order to better exhaust the bath,

some colour always remaining in the bath, esp(‘cially so in the case of dark
shades. The colours thus obtained aio fairly fast to washing and fast to

acids, but not as a rule very fast in other respects.

In order to improve the fastness the dyed material, after a light rinsing,

may be treated in a second bath with tannin and antimony kept in solution by
the addition of 1 A to 2 kg. (lbs.) sulphuric acid or oxalic acid per 1,0U0 liti ee

(1,000 galls.). The hotter the bath the faster the colour will be, but also the
duller. Finally the cotton is rinsed and soaped.

Dyeing and mordanting with these colours may also be done in a single

bath by adding, together with the common salt (see above), as much salt of

antimony as colour used, then boiling three-quarters of an hour and adding
twice as much tannin as colour used; a furlher heating to 60* to 100° for

one-quarter to one-half hour will completely fix the colour.

The single bath process is largely used for light shades The dye-bath is

prepared with 3 to 6 per cent, acetic acid (50 per cent.), ^ to 1 per cent, basic

colour, and 2 to 4 per cent, tannic acid. Dye first cold, then raise to 50“ G.,

and turn ten to fifteen minutes. To increase fastness treat subsequently with
tartar emetic. Light shades easily got level in this way.

The basic colours, with a few exceptions, are not at all fast to light and
not very fast to soap. Their shades, when produced on tannin in combination
with metallic .salts, lose by soaping more in depth than the direct cotton

colours ; but they are not liable to tinge the white fibres in contact with
them ;

hence they are more suitable for calico-printing than the latter.

When dyed on tannin-mordants which have not been fixed with metallic

salts and on the other mordants the basic colours are not at all fast cither to

soap or to light.

LINEN is mordanted and dyed with the basic colours exactly like cotton.

JUTE does not require any mordants. It is dyed without any additions in

boiling baths, or at as high a temperature as permissible, washed, and dried.

DYEING OP WOOL WITH THE BASIC COLOURS.—Wool has a great
affinity for the basic colours. It attracts them readily from their neutral

solutions; hence it is easily dyed with them in a neutral bath. In very hard
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water, however, the colour base is precipitated in a sparingly soluble form, as

explained above (p. 457), and is not taken up by the wool fibre so readily as in

the form of a salt. Wherever possible, the bath is slightly acidified with
acetic, hydrochloric, or sulphuric acid, sodium bisulphate, or alum. An excess

is avoided, since it prevents the complete exhaustion of the bath.

In dyeing with Methyl green and the Benzaldehyde greens, the bath is not
exhausted so well by ordinary wool as by wool which has been mordanted with
thiosulphate of soda (cf, p. 476).

Wool is dyed with the basic dyestuffs according to two methods.
Firat Method.—The dye-bath is made slightly acid and the colour solution

added
;

the well wetted wool is entered at a moderate temperature, which
is gradually raised to boiling. After fifteen to thirty minutes working at

the boil, the temperature is allowed to fall to from 60"* to 70\ the wool is taken
out, washed without much delay, and dried. Brighter shades are obtained by
cooling the wool still further in the dye-bath

;
a part of the liquor is run

off and cold water is added, until the temperature has been lowered to 40**;

a small amount of neutral soap is then added to the bath and the wool turned
for ten minutes, washed, and dried.

Second Method.— The dye-bath is not acidulated, and 2 to 4 per cent, of

soap may be added to make the shade brighter; but, then, the bath is not
exhausted, and should be kept for further use. The dyeing proceeds as by
the first method.

The addition of soap to a dye-bath prepared with double salts of zinc (in

which form certain colours are sold) is injurious, as it causes the formation
of a sticky zinc soap.

Certain colours {e.g.^ the Benzaldehyde greens and Victoria blues) must be
dyed in strongly acid baths.

A number of ba.sic colouring matters are dyed by different methods, which
will be described in the special part of this chapter. Special attention may
be called to the production of exceedingly brilliant shades with Auramine,
Victoria blue, and a few other dyes, by stoving the dyed yarn (stoved or
sulphurised colours).

Most of the basic colours are not quite so fugitive to light on wool as on
cotton. In fastness to milling they vary exceedinglv; some (e.g.^ Victoria blue,

Night blue) are very fast, while others are stripped from the fibre and tinge
the wdiite in contact with them. They are not fast to acids (carbonising) or

chlorine, and only a few’ of them withstand stoving.

DYEING OF SILK WITH BASIC COLOURS Silk attracts the basic

colours even more readily than w’ool, and evinces a stronger acid character

towards the colour bases than the latter; thus Methyl green and the Benzalde-
hyde greens are more easily taken up by the unmordanted silk fibre than by
wool.

Silk is dyed with the basic colours in a neutral or alkaline bath or in one
slightly acidulated with acetic, tartaric, or sulphuric acid. Water alone or soap
solution or “boiled-otl liquor” is ustd in dyeing, li to 2 per cent, of neutral
soap (of the weight of the silk) or 10 per cent, of boiled-off liquor (of the

volume of the dye-bath) are used. When silk is dyed in acidulated water

—

without the addition of soap or other substances—about 3 grms. (bt oz<?. > of

acetic or tartaric acid are used for every 10 litres (10 galls.) of (pure) water ;

and when it is necessary to dye in acidified boiled-off liquor, sufficient sul-

phuiic acid is added to impart a distinctly sour taste and an acid reaction.

The colour solution is added, gradually or at once, to the dye-bath
;
the silk

is entered at a moderate temperature and turned frequently, while the liquor

is slowly heated to 60“ or 80“ or sometimes to the boil. After dyeing, the silk

^s thoroughly washed in water and then usually passed through a very weak
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acid liath for brightening. Colours which have been brightened with inorganio

acids are liable to change on exposure to the atmosplicre
; it is best to use

solutions of about 1^ grms. oz.) of acetic or ttirtaric acid per 10 litres (10
galls.) of water. After the brightening the silk is wrung out or hydro-

extracted and dried. The fastness of the basic colours on silk is about the

same as on wool. Most of them are not fast to light nor to washing or water;

Aniline blue, Victoria blue, and Night blue are notable exceptions respecting

fastness to washing. By a treatment with tannin or tannin and antimony
after dyeing the fastness to washing is greatly improved.

DTEINO OF MIXED GOODS WITH THE BASIC COLOURS.—Union goods
{cotton and tooollen mixed goods) can be dyed with the basic colours. The
cotton fibre is first mordanted, as described for cotton goods, with tannin and
antimony, <kc. ; but the temperature of the tannin-bath must not exceed 45*

;

if it does, the wool fibre takes up some tannin and subsequently too much
colour. The dyeing is effected in a neutral or slightly acid bath

;
the goods

are entered at about 40* and the temperatui‘e is gradually raised to the boil.

Since it is better to dye wool with acid colours, dyers generally prefer to

treat union goods first in a bath with acid colours so as to dye the wool fibre

(sour dyeing), wash, mordant below 46*, and then to dye the cotton cold in a
fresh bath with b^ic colours until the shade is uniform. Although wool
evinces little affinity for the basic colours in cold solutions it is dyed by them
to some extent; hence the full depth of shade desired should not be given to

the wool fibre with the acid colours, since it is somewhat deepened in the

second dye-bath.

The above (p. 462) mentioned basic colours, the so-called Janus colours,

can be used for dyeing unions in one bath. The dye-bath is prepared with
1 to 4 per cent, sulphuric acid and the dyestutf

;
enter the goods at 60* and

heat to 75* or to the boil
;

if, after three-quarters of an hour, the wool is still

too light in colour, heat to the boil and add 5 to 15 per cent. Glaubersalt; but
if the cotton is still too light, allow to feed without further heating in a similar

way as in dyeing with direct cotton colours. Basic colours dyed in this way
possess a fair amount of fastness, but show, like almost all basic colours on
wool, a want of fastness to rubbing.

Half Silk Goods {Satin),—Many colours do not dye well on silk which has
been impregnated with tannin. For this reason half-silk goods are first dye<l

with basic colours by the methods given for silk dyeing so as to dye the silk

fibre; and, subsequently, they are mordanted witli tannin, tkc., and cotton-

dyed at as low a temperature as possible. The same precaution has to be
observed, as in the case of “sour-dyeing” of union goods, not to dye the silk

a deeper shade than desired. Another method of dyeing satin goods with
basic colours is carried out in the following manner ;—The material, consisting

of raw silk warp and cotton weft, is first mordanted with tannin and stannic
chloride (24* Tw.), then boiled off in the usual way with soap, and both fibres

dyed in one bath. The silk is thus weighted. Janus colours may be dyed on
satin goods in a bath containing 10 to 20 per cent, acetic acid and 2 to 5 per
cent, tannic acid

;
enter cold and heat only to 35* to 40* after the cotton has

nearly attained the desired shade.

MAGENTA or PUCHSINE.—Ci^HigNgCl and

.CgH, . NHj
C^C,H, . NH,
^CeH^=NH . Ha

Pararoaaniline hydrochloride. Rosaniline hydrochloride.
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Magenta was brought into commerce as early as the year 1859, when it

surprised and delighted the world by its brightness, purity, and richness of

colour. It has been offered to, the trade under a great many other names, as

Aniline red^ Muhine^ Roeeiney Azaleine^ Solferino^ <kc., but at the present time

it is generally sold under the names of Magenta or Fuchsine only.

Various brands are met with in commerce, the purest of which are those

of blue shade (extra, double refined, diamond crystals)
;
even these are not

chemically uniform substances, but mixtures of the salts of two homologous
bases; pararosaniline and rosaniline, which are derivatives of triphenyl-

methane and tolyldiphenylmethane respectively. Pararosaniline is triamido-

triphenylcarbinol and rosaniline is triamidotolyldiphenylcarbinol.

[S:i;
NH,
NH»
NH

Pararosaniline.

NH,

Pararosaniline and rosaniline form Magenta by combining with hydrochloric

acid, as shown by the following equations :

—

CijHijN.O + HCl = CwHigNsCl + H3O.

Pararosaniline. Pararosaniline hydrochloride.

Ca,Hj,N,0 + HCl = Cj,H5,N,Cl + HjO.
Rosaniline. Rosaniline hydrochloride.

The properties of pararosaniline and rosaniline differ little; rosaniline is

present in greater quantities in the commercial product than pararosaniline,

and for simplicity’s sake we shall mention in the following only rosaniline;

but by this name we imply mixtures of rosaniline and pararosaniline.

Rosaniline base—i.e., rosaniline in the free state—is precipitated from the
hot concentrated solutions of rosaniline salts on addition of caustic alkalies or

alkaline earths. It forms almost colourless leaflets, which are very sparingly

soluble in water, but dissolve freely in alcohol.

Rosaniline is destroyed by strong oxidising agents, such as chlorine,

chloride of lime, or permanganate of potash. By the action of hydrogen
peroxide in presence of ammonia on pararosaniline, diamidobenzophenon is

formed.*
Under the influence of reducing agents, rosaniline loses oxygen, and is

converted into leucorosaniline

:

C
2
QH

21
N

3
O + 2H = CgoHoiN, + H.^O.

The constitution of leucorosaniline hydrochloride is shown by the formula

—

C^CeH^.NHg
^C3H^.NH2.HC1

Leucorosaniline and its salts are colourless, as is indicated by the name (see

p. 457). Leucorosaniline is stable in the air; by moderatelv strong oxidising
agents it is reconverted into rosaniline. Rosaniline in the free state is colour-
less, and its colouring character appears only when it combines with one
equivalent of acid to form a salt like CoQHooNgCl. It forms also diacid and tri-

acid salts. The polyacid salts, especially the triacid salts, like CooH,pN3
(HCl)

3 ,

are very soluble in water, and are colourless or of a brownish-yellow colour,

* G. v. Georgievios, Joum, Soc, Dyers and Col,^ 1905, p. 141.

30
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both in the solid or dissolved state, and when fixed on the fibre. The polyacid

salts are dissociated by water, forming monacid salts and free acid. The mon-
aoid salts of rosaniline, which consist of one equivalent of rosaniline and one

equivalent of acid, like CoqH^qNj, HCl, form crystals which have a metallic

green lustre in reflected light
;

in transmitted light and in thin layers they

are red ;
the solutions are criinson-red, and show no fluorescence.

Neither rosaniline nor the rosaniline salts are poisonous.

Rosaniline hydrochloride^ CooHjgNj, HCl, forms rhombic crysbils, which are

sparingly soluble in pure water, but more readily in acidulated water or in

alcohol, also amyl alcohol. The crystals absorb moisture from the air. With
strong hydrochloric acid they form the triacid salt mentioned above, which is

decomposed into the original salt when mixed with an excess of water.

Rosaniline acetate^ CooH^gNg, C.^H^Oo, is the most soluble rosaniline salt;

it forms large green crystals, which become brownish-red after some time.

In addition to these two salts rosaniline nitrate, CgoHj^Ng, HNO3, and
rosaniline sulphate, (OgoH^gOg)^, HgSO^, are sometimes brought into commerce.

Commercial Magenta is obtained on the large scale by the oxidation of

the so called aniline-oil for red which is a mixture of aniline, orthotoluidine,

and paratoluidine
;

the presence of a certain amount of paratoluidine in

this mixture is necessary. The oxidising agents employed are arsenic acid

(arsenic acid-process) or nitroioluene in the presence of iron and hydrochloric

acid (nitrobenzene-process). The former method has been almost relinquished
and Magenta is now manufactured almost exclusively by the nitrobenzene-

process. The crude product contains, in addition to rosaniline and para-

rosaniline. Phosphine and a number of inferior dyestuffs
; it is purified by

crystallisation, and the crystals are Selected and separated according to purity;
the mother liquors yield inferior qualities. In this way the various brands
of commerce are obtained.

Magenta, blue shade (extra, double refined, diamond, Rubine), is almost
pure hydrochloride of rosaniline (and pararosaniline), nearly free from Phos-
phine or other dyestuffs.

Magenta, yellow shade, contains some Phosphine. It is not easily distin

guished by its appearance from the blue shade of Magenta; by a dye-trial

&e difference at once becomes apparent.

Impure products, which contain more Phosphine, and, in addition, brownish
colouring matters, are brought into commerce as amorphous powders or lumps
of irregular shape, and sold under various names, as Cerise, Grenadine,
Cardinal, Amaranth, Geranium, Russian Red, Maroon, dec.

Commercial Magenta forms green crystalline masses or powders with a met-
allic lustre

;
good qualities are always well crystallised and dissolve without

leaving any considerable residue in pure water, but more readily in slightly
acidulated water. The solution is almost entirely decolourised by sulphur
dioxide, whereas impure samples remain dark yellow to brown when treated
with this reagent. If the sample is pure the rosaniline-base is precipitated
from the solution in a colourless state.

Magenta shows the following general reactions :—It dissolves in water with
a bluish-red colour ;

hydrochloric acid turns the colour of the aqueous solution
an orange-yellow; the original colour is restored by sodium acetate. Caustic
soda precipitates from the aqueous solution a more or less reddish precipitate,

readily soluble in alcohol. In concentrated sulphuric acid Magenta dis-

solves with a brownish-yellow colour
;
the solution becomes nearly colourless

on dilution with water.

Magenta is tested by comparative dye-trials. For the detection of arsenic
in Magenta a sample is incinerated with soda ash and the residue tested by
Marsh’s test, or it is distilled with hydrochloric acid and ferrous chloride^
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and examined in Marsh’s apparatus. In order to estimate arsenic quantita*

tively, Magenta is fused with nitre and soda ash and the quantity of arsenic

estimated by means of magnesia mixture in the form of magnesium ammonium
arsenate.

Applications .—Magenta is used for the dyeing of the textile fibres, and
for other materials, such as leather, paper, <fec. To dissolve the crystals more
readily they are ground to a powder and moistened with methylated spirits

;

a great quantity of water (200 to 300 parts) is required for the solution of the
dyestuff; and, if the solution has been allowed to stand for some time after

filtering, it should be carefully examined in order to see if any crystals have
been formed. Magenta dyes bright and pure bluish-red shades on the various

fibres. The shade obtained on tannin mordanted cotton is not nearly so bright

as on wool or silk.

Cotton can be dyed with Magenta according to the various methods
described for the basic colours. The most permanent shades are obtained

on material prepared with tannin and metallic fixing agents (antimony, tin,

<kc.).

Cotton is mordanted with tannin and antimony or with tannin and stannic

salt, and dyed in a fresh tepid bith for 45 to 60 minutes. For a full shade
about 1 per cent, of dyestuff (of the weight of the material) is required. To
ensure level dyeing the colour solution is added gradually. The bath is

exhausted if small quantities of dyestuff are employed. .After dyeing, the

cotton is dried without washing. The bluish-red thus obtained is fairly fast

to soaping but not to light. Mordanting with Turkey-red oil or soap and
aluminium salts, and dyeing as on tannin-mordants, yields brighter though
loose shades. Magenta can also be fixed on cotton with albumen, but
this process is altogether too expensive. Unmordanted cotton can also be
dyed by being worked in a strong solution of Magenta, to which, towards
the end of the operation, some alum is added ; the colour is readily stripped

from the fibre by soaping and even by rinsing in water. This method is

sometimes employed for producing bright tints on bleached calico, but only
in cases where fastness is not required. It is said that the Chinese peasanU
use Mugenta and other colours in this way, even without adding any alr»m.

It has been previously mentioned that the direct cotton colours can be
topped with Magenta.

Wool is dyed with Magenta without any preparation after scouring. The
bath is slightly acidulated with acetic or sulphuric acid

;
sulphuric acid makes

the shade more bluish than acetic acid. An addition of a quantity of

magnesium sulphate (8 per cent.), or zinc sulphate (6 per cent.), or alum
(3 per cent.), or Glaubersalt (20 per cent, of the weight of the wool), causes
the colour to go on to the fibre more evenly and gives more brightness to

the shade. The wool is dyed in a boiling bath with or without any of these
additions

; the boiling is continued for 15 to 20 minutes, and then the tem-
perature is allowed to fall to 60* or 70* 0., as indicated in the introduc-
tion to the basic colours (p. 462). The shade is not fast to light or to
milling.

Magenta is not dyed on wool as much as formerly, having been replaced
by acid colours.

Silk is dyed with Magenta in a fresh soap-bath containing to 2 per cent,
of neutral soap (of the weight of the silk). The liquor should lather slightly

^'’hen stirred up, and, if the surface of the bath becomes bronzy during the
dyeing, soap must be added until the bronze scum disappears. Turn the
sdk at first three times in the soap-bath; then add the colour by degrees
in small quantities, and turn the silk while raising the temperature to 70*

or 80*. Take the silk out when the desired shade is obtained, rinse well,
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brighten with acetic or tartaric acid, and dry. Mineral acids in the bright-
ening bath produce a bluer shade, which is liable to change on exposure to
the air. Magenta can also be dyed on silk in an acid bath ; wash the silk

in tepid water to remove any soap, and dye in a warm bath containing acetic
or tartaric acid

; add the colour gradually until the desired shade is obtained,
and dry without washing.

IMPURE MAGENTAS: CERISE, GRENADINE, CARDINAL, AMARANTH,
GERANIUM, RUSSIAN RED, MAROON, kc ,—These are products prepared
from the mother liquors of Magenta crystals; and consist of mixtures of
salts of^ Bosaniline, Pararosaniline, Phosphine, Chrysaniline, Mauvaniline,
Violaniline, <kc. They all yield duller and more yellowish shades than
M^enta, and are used for their comparative richness of colour, not for the
brilliancy and purity of their shades.

The impure Magentas are applied in dyeing exactly like Magenta
; but the

solutions should be filtered with great care before use, since they contain
much tarry matter. Like Magenta they are not fast to light.

Cerise^ Grenadine^ dfec., are amorphous brown masses with a vitreous fracture,
or powders of a brown colour, and mainly consist of Magenta and Phosphine.
They dye a yellowish to brownish-red.

Cardinal^ Amaranth, Geranium, and Russian Red are similar mixtures of
inferior quality.

Maroon (GhestnutAyrown, Bordeaux for cotton, Crimson) is also obtained
from the mother liquors of Magenta. It is met with in commerce as a powder
or paste or in lumps. If not readily soluble in water it may be dissolved
with the aid of a little hydrochloric acid. In alcohol it is freely soluble.

Maroon dyes from red-brown to dark claret shades and is applied in the
same way as Magenta. Silk is dyed in boiled-off liquor.
NEW MAGENTA (M.L.B,, Oehler-Griesheim). ISORUBINE (Berlin).

C22H«4N3C1.
This product is obtained by the condensation of diamidoditolylmethane

and orthotoluidine. It is the salt of a trimethylpararosaniline, and is analog-
ously constituted to Magenta, which it resembles in character and dyeing
properties

;
it has, however, the advantage of better solubility, and does not

tend to separate as crystals from its aqueous solution. New Magenta forms a
green powder which is soluble in water with a bluish-red colour. The solution
is turned yellow by excess of hydrochloric acid, but becomes red again on
diluting with water. Caustic soda decolourises the solution, and produces
a dirty ^red precipitate of the base. The dyestuff dissolves in concentrated
sulphuric acid with a yellowish-brown colour; the solution becomes yellowish-
brown to red on diluting, according to the quantity of water that is added.

Application,—^QVf Magenta is employed like ordinary Magenta on the
various textile fibres

;
the sh^e is slightly bluer,

BHODAMINE. rosazeIne, ANISOLINB, RHODINB, IRISAMINE
SAFRANILINB.

The various kinds of Rhodamines (although basic dyestuiffs) are chemically
related to the Eosins, and will be fully treated in a special chapter, together
with those colours.

PYRONINE G, Ci^H^pNgOCl (Leonhardt).
Pyronine G is obtained by the oxidation of tetramethyldiamidophenyl-

methaneoxide. The last-named compound is prepared by the condensation of
formaldehyde with dimethylmetamidophenol.

Green glittering crystals; aqueous and alcoholic solution, red, with a
yellow fluorescence; HCl, orange solution; NaOH, pale red precipitate*
solution in H2SO4, reddish-yellow

; on diluting, redder.
*

Pyronine dyes a brilliant very bluish-red similar to safflower-pink.
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Cotton is mordanted with tannin and antimony, and dyed with | to 2 per

cent, of Fyronine, in the same way as Magenta. The shade is distinguished

by unusual fastness to soaping. For wool this dyestuff is not suitable. Silk

is dyed with Pyronine in a neutral soap-bath, in the same way as Magenta.
ACRIDINE RED 3 B (Leonhardt).—^This dyestuff is produced by oxidising

the above-mentioned Pyronine. It is employed in the same manner and yields

fine red shades, slightly yellower than those of Pyronine.

NEUTRAL RED (Cassella) (TOLUYLENE-RED),*

CijH.jN, . HCl or

H^Cl.

Neutral red is the hydrochloride of dimethyldiamidotoluphenazine, obtained

by the action of nitrosodimethylaniline hydrochloride on metatoluylenediamine.

The base of the dyestuff forms salts, with one, two, or three equivalents of acid

;

the monacid salts only are stable in aqueous solutions.

Neutral red forms an olive-black powder, which is readily soluble in water

with a claret-red colour ; the alcoholic solution is Magenta-red with a brown-
red fluorescence. The aqueous solution is turned from violet to blue by
hydrochloric acid, while caustic soda produces a brownish precipitate. The
solution of Neutral red in sulphuric acid is green, and becomes, on diluting

with water, at first blue and gradually bluish-red.

Cotton is mordanted with tannin and antimony and dyed with Neutral
red in a fresh neutral bath ; the material is entered at the ordinary tempera-

ture and the bath heated slowly to 50®.

Neutral red yields a dull bluish-red shade, which is not fast to light.

Wool and silk are not dyed with Neutral red.

SAFRANINE.
Various brands of Safranines are manufactured, which consist of the

mixtures of the hydrochlorides of various isomeric and homologous bases.

The simplest representative of these is paroramidophenyl para-amidophenor
zo7iium chloride or Phenosafranine^

or H
2N~CeH3<( >Cen3

. NH^

Cl^CgH,

The Safranines form salts with one, two, or three equivalents of acids
;
the

monacid salts only are stable in solutions. By caustic soda the dyestuffs are
precipitated, but the base is not separated in the free state thereby. Beducing
agents form colourless leucosafranines, from which the dyestuffs are regenerated
on oxidation by the air. The Safranines dissolve in sulphuric acid with a
green colour

;
the solution becomes first blue, then violet, and finally red on

diluting with water (general reaction of the Safranines).

Phenosafranine is obtained by the oxidation of a mixture of one equivalent
of paraphenylenediamiiie and two equivalents of aniline.

It forms green glittering crystals, which dissolve in water with a red

* The position of the double bindings of the azine, thiazine, and acridine dyestuffs is

uncertain, as it is not definitely known whether they are orthoquinonoid or paraquincnoid
compounds.
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colour. The dyestuff resembles ordinary Safranine in properties and appli

cation, except that the shade is more bluish.

Ordinary Safranine.—This dyestuff consists of a mixture of pheno- and
tolusafranines. For its production aniline-oil (such as contains chiefly ortho-

toluidine) is converted with sodium nitrite and hydrochloric acid into amido-
azo-compounds ; the product is reduced with zinc and hydrochloric acid, and a

mixture is obtained of toluylenediamine, orthotoluidine, and various homo-
logous bases, certain quantities of ortho- or paratoluidine or aniline are added,

and the mixture is subjected to oxidation by means of potassium bichromate.

According to the composition of the materials—whether they contain

more or less aniline or the one or other toluidine—the composition of the

product varies slightly, and the shade becomes more bluish or more yellowish

;

the differences, however, are small, and the properties generally remain the
same.

Ordina/ry Safranine is generally a red-brown powder, which is readily

soluble in water and in alcohol with a red colour ; the aqueous, and especially

the alcoholic, solution shows a fine yellow fluorescence. Hydrochloric acid

turns the aqueous solution blue-violet and caustic soda causes a brown-red
precipitate. With sulphuric acid the general reaction of the Safranines (green

solution, Ac., p. 469) is obtained.

Appltoation of the Safranines—Qoiion.—The best results in dyeing
cotton with the various Safranines are obtained by previously mordanting
with tannin and antimony and dyeing in a fresh bath

;
enter cold and heat

slowly, not beyond 60*
; add the dyestuff by degrees ; a little acetic acid in

the dye-bath makes the colours brighter. The shades are very fast to soaping,

and moderately fast to light. Stannic chloride, basic alum, or lead acetate can
be used instead of antimony for fixing the tannin

;
but the shades thus obtained

are inferior in fastness and purity. Very light shades can be dyed in a soap-

bath without previous mordanting
; but tney are not at all fast to washing or

to light.

Wool can be dyed with Safranine in a neutral, acid, or alkaline bath
;
the

colour is not fast to light, fading considerably within 24 hours. The dyestuff

is sometimes added to reduced indigo to produce redder shades in the vat.

Silk is dyed in a bath of neutral soap. Prepare the bath with the dyestuff,

enter the silk at 20* to 25® C. and heat to 50° or 60°
; turn until the desired

shade is obtained ; wash and brighten in tartaric or acetic acid and dry.

Brightening with sulphuric acid makes the shade bluer.

AZINE SCABLET G (M.L.B.) belongs to the group of Safranines, and dyc>
more yellowish shades of red than these.

BHODVLINE BED and BBILLIANT BHODULINE BED B (Bayer).--.

These dyestuffs are also nearly related to the Safranines, and yield similar

shades of great brightness and the same fastness.

MAODALA BED, NAPHTHALENE BED, or NAPHTHYLAMINE PINK
(Durand). O30E[sj^N4Cl and O3AH2QN3CI.

This dyestuff is a mixture of a Safranine of the naphthalene series and of a
similar product, containing one amino-group less, and is constituted analogously

to Phenosafranine. It is prepared similarly to the ordinary Safranine by
reducing amidoazonaphthalene (from alpbanaphthylamine) and oxidising the
product after one equivalent of alpbanaphthylamine has been added. The
yield is low, and thus the price of Magdala red is very high.

Magdala red is a dark brown powder, not soluole in cold and sparingly

soluble in hot water. It dissolves freely in alcohol with a cherry-red colour

and a strong cinnabar-red fluorescence ; by this property it is best recognised,

as only some derivatives of Resorcin, such as diazoresorufln, resemble it in this

respect; the latter differ, however, from it in their behaviour towards caustie
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alkalies. Hydrochloric acid makes the solution of Magdala red more bluish

;

caustic soda causes a red-violet precipitate. The solution in sulphuric acid is

greyish-blue, and turns bluish-red on dilution with water. Magdala red on
reduction is converted into a leuco-compound from which the dyestuff is

regenerated on oxidation by the air.

Application .—Magdala red, on account of its high price, is used in small

quantities only, and exclusively in silk dyeing. It yields a beautiful pink with

a strong fluorescence, which is especially fine on velvet. It loses the brilliancy

in deep shades, and these are produced better and cheaper with other colours

—

e.g.y the Eosins and Rhodamines.
One part of dyestuff produces a light pink on 1,000 parts of silk. Dye in a

bath with neutral soap or boiled-off liquor; enter cold, and raise to 50"^ or 60’’;

brighten with acetic acid.

Magdala red is faster than most of the basic colours to light, acids, and
10S

JANUS BED B and JANUS BORDEAUX B (M.L.B.).

Janus red B and Janus Bordeaux B are basic azo-colours possessing the
general dyeing properties belonging to this group (see pp. 462 and 464). They
yield red or claret shades of good fastness to washing, but not very fast to

light.

CHRYSOIDINE. . HCl or C0H5
N

2
CgH

3
(NH

2)2
HCl.

Chrysoidine or diamidoazobenzene chloride is formed by the action of diazo-

benzene chloride on metaphenylene diamine. A homologous dyestuff, also

called Chrysoidine, is prc^uced from diazotoluene and toluylene diamine.

Cardinal red and Magenta scarlet are mixtures of Magenta and Chrysoidine
;

under the names of Cotton-scarlet or Cotton-ponceau mixtures of Safranine and
Chrysoidine are sold.

The base of Chrysoidine (C10HJ2N4)
forms salts with one and with two

equivalents of acids ;
the monacia salts only are stable in aqueous solutions.

Chrysoidine is sold in the form of a red-brown crystalline powder or black

crystals having a green metallic reflex. It dissolves freely in water with an
orange colour. Hydrochloric acid produces in the aqueous solution an orange-

coloured and soluble gelatinous precipitate; caustic soda forms a yellow

precipitate. Sulphuric acid dissolves it with a brownish-yellow colour; the

solution becomes orange on dilution with water. Chrysoidine, being an azo-

compound, is decolourised by reducing agents, but is not regenerated by
oxidation.

Application.—Chrysoidine is not used much on silk and still less on wool

;

it is not very suitable for printing, since it does not stand the influence of

steaming.

Cotton can be dyed with Chrysoidine in light shades without any mordant-
ing and without any additions to the dye-bath. For deep shades mordanting
with tannin is required. A pure red-orange shade is obtained, which is not fast

to light or to washing.
Very good bistre-shades are produced by padding unmordanted cotton cloth

with Chrysoidine and passing through a solution of diazotised p-nitraniline.

The colour is fast to washing and may be discharged by sodium formaldehyde-
sulphoxylate (hjrdrosulphite formaldehyde).

Silk.—Dye in a weak soap-bath for half an hour at 50" to 60*, wash and
brighten with acetic, tartaric, or sulphuric acid, wring and dry.

TANNIN ORANGE R (Cassella).

Tannin orange B is a basic azo-dyestuff produced by the action of diazotised

p-amidobenzyldimethylamine on betanaphthol.
The commercial product forms a brown paste or powder, soluble in water

and in alcohol with a brown colour. Hyarochloric acid and caustic soda
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produce brown precipitates in the aqueous solution. The solution in sulphuric

acid is cherry>red, and on diluting it yields an orange-brown precipitate.

^Application and Propprties,—Tannin orange R dyes a very bright

orange, and may be used with advantage in place of Chryso’idine, as it yields

much faster colours on cotton mordanted with tannin and antimony, the

shades being fairly fast to soap, light, and acids. It is especially valuable

for calico-printing.

NEW PHOSPHINE 0 (Cassella).

This also is a basic azo-dyestuff obtained by the action of the same diazo-

compound as used for Tannin orange B on resorcin.

It forms a yellow-brown powder, soluble with a yellow-brown colour. The
aqueous solution is not altered by hydrochloric acid, and becomes redder and
darker on addition of caustic soda. The solution in sulphuric acid is yellow-

brown and not changed by diluting with water.

Application and Properties.—New Phosphine G is chiefly dyed on

cotton mordanted with tannin and antimony, and yields a gOod Nankin yellow

of fairly good fastness to washing and soaping. The dyestuff is chiefly used
for printing on cotton, satin, and unions.

AZOPHOSPHINE G 0 (M.L.B.) is a dyestuff of similar constitution and
behaviour.

PHOSPHINE. CigHijNj, HNOj - HNO,

I

CeH.NH,.

Chrysaniline, Aniline orange, Leather yellow, Philadelphia yellow, fto.

Commercial Phosphine is not a uniform substance
;

it is a mixture of the
nitrates of diamidophenylacridine and of homologous bases. Diamidophenyl-
acridine (CjgHjgNg) is also called parachrysaniline ; the next homologous base
chrysaniline (C2oHi7

Ng) is also present in commercial Phosphine. (See also

Impure magentas.)

Phosphine is produced from the resinous bye-products and mother liquors

of Magenta. It comes into commerce as the nitiate (or hydrochloride), which
forms a yellow or orange powder, readily soluble in water with an orange-
yellow colour and a yellow-green fluorescence. The aqueous solution is not
altered by hydrochloric acid ; caustic soda produces therein a yellow flocculent

precipitate. Sulphuric acid dissolves Phosphine with a light yellow colour and
a green fluorescence; the solution becomes deeper yellow on dilution with water.

Application.—Phosphine is dyed exactly in the same way as Magenta
and Safranine. It is a very costly dyestuff, and is now chiefly used in leather
dyeing. The commercial articles differ greatly in quality.

Cotton is dyed on tannin mordant which has been fixed with antimony
; a

Nankin-yellow shade is obtained, which possesses considerable fastness to soaj\
but not to light.

Wool may be dyed with Phosphine in a hot bath which is slightly
acidulated with acetic acid. The dyestuff, however, is hardly used on wool,
except in printing.

Silk is dyed with Phosphine exactly as with Safranine.

PATENT PHOSPHINE (Ch. Ind. Basle), HOMOPHOSPHINB (Leon-
hardt), PARAPHOSPHINE and DIAMONDPHOSPHINE (Cassella), RHEONINE
(B.A.S.F.), PLAVOPHOSPHINE (M.L.B.), AUROPHOSPHINE (Berlin) are dye-
stuffs of similar composition and behaviour as ordinary Phosphine

; they are,
however, not bye-products of the Magenta-melt, but special synthetic products
of the acridine series. They are chiefly used for dyeing cotton and leather
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like Phosphine, and yield yellow and orange shades of little fastness to light

and fairly good fastness to soaping.

ACRIDINE ORANGE N 0 (Leonhardt). HCl + ZnClj.

Acridine orange is the double salt of zinc chloride and the hydrochloride

of Utramethyldiamicbacridine

;

the leuco-compound is produced by heating
tetramethyltetraamidodiphenylmethane with acids and is subsequently con-

verted into the colour-base by oxidation. Acridine orange is sold as an
orange-coloured powder which dissolves in water and in alcohol with an
orange colour and a greenish fluorescence. The aqueous solution is turned
red on addition of hydrochloric acid, and gives a yellow precipitate with caustic

soda. The solution in concentrated sulphuric acid is almost colourless with
a greenish fluorescence, and becomes at first red and then orange on dilution
with water.

Application.—Acridine orange gives orange shades, which are very fast

to soaping. It is recommended for the dyeing of leather, which material
acquires a peculiar golden lustre thereby.

Cotton is mordanted, as usual, with tannin and antimony, and dyed with
the addition of 2 grms. (3 ozs.) of alum per litre (10 galls.) of the dye-liquor.

The colour gives good results in dyeing and printing.

Silk is dyed in a soap-bath broken with acetic acid
;
the shade shows a fine

greenish fluorescence.

Similar brands are :

—

^ACRIDINE ORANGE G G, NEW ACRIDINE ORANGE
R, ACRIDINE GOLDEN YELLOW.

BENZOFLAVINE (Oehler). . HQ.
Benzoflavine is diamidodimethylphenyla/yridine

;

it is produced by con-

densing benzaldehyde with two equivalents of metatoluylenediamine and
oxidising the intermediary product, hydrodiamidodimethylphenylacridine (the

leuco-compound), with ferric chloride.

Benzoflavine is sold as a browish-orange coloured powder, which dissolves

sparingly in cold water, better in hot water, with a yellow colour and a

yellowish-green fluorescence. The alcoholic solution is reddish-yellow and
shows a green fluorescence. The aqueous solution gives an orange precipitate

on addition of hydrochloric acid and a yellowish-white precipitate with caustic

soda. Sulphuric acid dissolves the product with a greenish-yellow colour and
a very strong green fluorescence

;
on dilution with water, at first, a yellowish

solution and, then, an orange precipitate is formed.

Application.—Benzoflavine is applied on cotton in the same way as the
other basic dyestufis

;
it is not of much importance in wool and silk dyeing.

Dissolve by stirring 1 part of dyestuiBf in 100 parts of boiling water to wdiich

3 parts acetic acid have been added; boil for fifteen minutes. Add the
solution to the dye-bath through a fine hair-sieve. Cold solutions must be
heated up and filtered before use.

Cotton may be dyed with or without mordanting. Enter the cotton, which
has been mordanted with tannin and antimony, into the lukewarm bath, and
heat to 80“

;
the temperature may, however, be raised to boiling without injury

to the colour. A pure yellow shade is obtained, which is fairly fast to soap
and light.

Benzoflavine is especially valuable in calico-printing, since it is not so

sensitive to high temperatures, acids, and chlorine, as Auramine.

.C,H,N(CH3)s
AURAMINE, Cj-Hj,N,Cl + HjO, or C^NH, + H,0.

>C3H,=N(cn3)xi

Auramine or aminoUtramethyldiaminodiphenylmethane chloride is formed
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by condensing tetraraethyldiamidobenzophenone and ammonium chloride with

the aid of einc chloride

:

Ci^HaoNjO + NH4CI « ChHmNjCI + H,0.

Auramine is offered to the trade in pure quality as Auramine O ;
in addition

some brands, containing more or less dextrin, are found in the market under
the names Auramine I., II., or III.

Auramine forms a yellow powder, which is sparingly soluble with a light

yellow colour in cold, out freely soluble in hot water, or acidulated water,

^e aqueous solution is decomposed on boiling or prolonged standing into

the constituents from which Auramine is prepared, which decomposition takes

place more rapidly in acid than in neutral solutions. The aqueous solution

becomes darker on addition of hydrochloric acid and gives a white precipitate

with caustic soda. The solution in sulphuric acid is colourless and is turned
a light yellow on dilution with water.

Application,—Auramine is valuable for shading other basic colours, such
as Magenta, Safranine, and the greens. It should be dissolved in hot water,

which, however, must not be heated over 80®, neither must the temperature
of the dye-bath be raised above this point. If it should be necessary to acidify

the bath, acetic acid must be used, not mineral acids, Auramine being easily

decomposed by the latter.

Cotton is mordanted in the usual manner with tannin and antimony
;
for

light shades the use of small quantities of mordanting materials is advisable

when it is desired to obtain a pure yellow—i.e., one which is not reddish in

tone. The mordanted cotton should be worked for twenty to thirty minutes
in a weak soap-bath [1^ grms. (2^ ozs.) neutral soap per litre (10 galls.)] and
then rinsed thoroughly in water l^fore it is dyed. Dye in a fresh lukewarm
bath, wring and dry at the usual drying temperatures

;
if necessary the dye-

bath may heatea to 80”, but not higher. In printing, the colour must not
be steamed under pressure. Auramine on tannin and antimony is fairly fast

to soap and moderately fast to light, but very sensitive to chlorine. When
dyed alone it gives a pure yellow; it possesses importance in cotton dyeing for

tne production of compound shades.

Wool is dyed in a neutral bath or in a soap-bath containing 2 to 5 grms.
soap per litre (3 to 8 ozs. per 10 galls.) for half an hour at 35” to 70°, and for

the production of very bright yellows stoved after dyeing, whereby the shade
becomes more brilliant. It yields a brighter yellow than the acid yellows, and
together with Rhodamine very fine oranges. It is, however, suitable only if

stress is laid on brightness without regard to fastness of shade.

Silk is dyed in a neutral bath or with a little neutral soap at 60* to 70®.

The colour must be added gradually and the silk be turned very quickly.

After dyeing and rinsing the goods are brightened with a small amount only
of acetic acid, on account of the sensitiveness of Auramine to acids. Silk is

rarely dyed with Auramine.
AURAMINE G (Ch. Ind. Basle, B.A.S.F., Geigy).—This dyestuff is chemi-

cally related to ordinary Auramine and closely resembles it in behaviour, but
for its more greenish-yellow shade.

THIOPLAVINE T (Cassella).

ClyCH,

C„fl„N,Sa or (CH3) . C,H3<^>C . C.H.NCCH,),.

Thioflavine T is related by its chemical constitution to Thioflavine S, a
yellow direct cotton colour. Thioflavine T is dimeihyldehydroihioioluidxnt-
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methyl chlorids and is produced by heating dehydrothiotoluidine with methyl
alcohol and hydrochloric acid in closed vessels to 170* 0.

Thioflavine T is an orange-yellow powder, which dissolves in water and in

alcohol with a yellow colour; the alcoholic solution shows a greenish fluor-

escence. Hydrochloric acid does not alter the appearance of the aqueous
solution ;

caustic soda produces a yellow precipitate. The solution in sul-

phuric acid is colourless and shows a dark green fluorescence; on dilution

with water a light yellow solution is obtained.

Application .—Thioflavine T yields pure greeitish-yellow shades, and is

a very useful dyestuff for the various fibres. It is employed with advantage
for shading other basic colours, since it is not sensitive to high temperatures
and resists well the action of acids and chlorine.

Cotton is mordanted with tannin and antimony, and dyed like the other
basic dyestuffs. The temperature may be raised to boiling. The colour is

fairW fast to soap and light.

Wool is dyed in a bath which may be slightly acidulated with acetic acid.

Enter at about 40*, heat to 80* to 90° or to boiling, and maintain so for twenty
or thirty minutes. It may also be dyed in a soap-bath and stoved after dyeing,
like Auramine, in which way very fine greenish-yellow shades are obtained.

Silk is dyed in a boiling soap-bath and brightened with sulphuric acid*

The shade possesses a green fluorescence.

JANUS YELLOW G and R (M.L.B.).—These two dyestuffs are compli-

cated azo-compounds of basic character which dye both unmordanted and
mordanted cotton.

Brownish powder which dissolves in water with a yellow colour. Hydro-
chloric acid makes the colour of the solution more intense; caustic soda
produces a brown precipitate. The solution in sulphuric acid is magenta-red,
and becomes yellowish-brown on dilution. By reduction with zinc dust and
hydrochloric acid the colour is permanently destroyed.

Application .—Like the other Janus colours (see pp. 462 and 464) for

cotton, unions, and satins, Janus yellow G dyes a slightly reddish, not very
bright yellow, moderately fast to light and good to alkalies. Janus yellow K
dyes a brighter, rather reddish yellow fairly fa^t to light, but is reddened by
alkalies. Both are fairly fast to washing and acids when dyed on a tannin-
mordant on cotton.

METHYL GREEN. C2eH33N3Clj + ZnCl, »

. N(CH3).,
, N{CH3).,CH3C1 ZnCL
«n(ch3); . ci.

Light-g*.een. Vert Etincelle. Vert de Methylaniline.

This product is a chloromethylated Methyl violet and is manfactured by
the action of methyl chloride on Methyl violet. A more bluish-green dyestuff

is prepared by using ethyl bromide instead of methyl chloride.

By the action of methyl or ethyl chloride, bromide or iodide, ckc., on
Bosaniline and on Hofmann’s violet similar green colouring matters were
formerly produced— c.j/.. Iodine green^ Bright green^ or Vert lumih'e. These
were the first green aniline colours prepared

;
they have long disappeared

from the market, having been replaced, first, by the cheaper Methyl green and,

later, by the Benzaldehyde greens.

Methyl green is sold either in small green crystals with a golden lustre or

as a light green powder. It dissolves readily, with a bluish-green colour, in

water and in aloohol, but not in amyl alcohol (distinction from Benzaldehyde
green). The aqueous solution is turned reddish-yellow by hydrochloric acid

o^aH,
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an unstable triacid salt being formed ;
hence the colour becomes yellowish-

green on dilution with water. Caustic soda decolourises the aqueous solution,

liberating the soluble colour base in the free state. Methyl green dissolves

with a reddish-yellow colour in sulphuric acid ; the solution becomes green on

dilution with water. When heated over 100" C., Methyl green is decomposed

into Methyl violet and methyl chloride.

Solutions of Methyl green yield, on addition of Picric acid a dark green

crystalline precipitate, which is nearly insoluble in water, but readily soluble

in alcohol
; it was sold for a time as Spirit-soluble green.

Methyl green should be entirely soluble in water with a bluish-green colour.

Methyl green is still used to some extent on silk, because

it can be shaded better than the other green dyestuffs with Picric acid. For
the dyeing of cotton and wool it has been replaced by Benzaldehyde green.

Brilliant green, Acid green, ifec., since these dyestuffs require no mordant on
wool, are not altered by heat, and are better suited for compound shades.

Methyl green, however, does not rub so much as Malachite green. In
dyeing with Methyl green the bath should never be heated to the boiling

point, copper vessels must be avoided, and calcareous water should be
slightly acidulated.

Cotton is mordanted with tannin and antimony and dyed in a bath the

temperature of which may be raised to 50*. First, two-thirds of tho required

amount of dyestuff are added and the rest after twenty minutes dyeing. After
washing, the goods are brightened in a weak acid bath. The shade is not fast

to light.

Wool must be mordanted before dyeing with sodium thiosulphate. Both in

mordanting and in dyeing, the wool must not come in contact with metals,

such as copper, lead, or iron, that are liable to give rise to stains of nietallic

sulphides. Pipes which are coated with tin can be used for heating the

dye-bath.

Dissolve for 100 kgs. (lbs.) wool, 20 kgs. (lbs.) of sodium thiosulphate, and
10 kgs. (lbs.) of alum

;
when all is dissolved add 4 kgs. (lbs.) of sulphuric acid.

Enter the wool into the milky fluid at 40* and turn it for about one hour while
the temperature is raised to 80° but not higher. Then wash the wool thoroughly
in water, and pass it, after washing, through a bath containing a very small
amount of ammonia. The ammonia bath may be dispensed with if 2 to 4 per
cent, of borax or of acetate of soda are added to the dye-bath. Dye in a neutral
bath or in one slightly acidulated with acetic acid at a temperature not ex-
ceeding 80*

;
wash and dry.

Silk is dyed in a lukewarm soap-bath, slightly acidulated with sulphuric or
acetic acid. The temperature may be raised to 50*. After dyeing, the silk is

washed and brightened with acetic or tartaric acid. If a yellower shade is

desired Picric acid is added to the brightening bath, and tho goods are dried at
once and without rinsing, so as not to remove any Picric acid.

MALACHITE GREEN. CjaHgsNoCl, &c. (see below).

Benzal Green, Benzoyl Green, victoria Green
;

Imperial, New, Solid or
Diamond Green.

Malachite green is a derivative of diamidotriphenylmethane. It is obtained
by first condensing benzaldehyde with dimethylaniline to form tetraraethyl-

diamidotriphenylmethane or leuco-malachite green; and, subsequently, oxidising
this product into Malachite green :

—

-C«H,.N(CH3),
>C«H,=N(CH3)3 , Cl

Chloride of Malachite green base.
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Malachite green is sold in the form of several salts and double salts. It

forms salts with one and with two equivalents of acids
;
the monacid salts only

are stable compounds in aqueous solutions. The following two salts are

commercial products known as Malachite green, <kc. :

—

1. Oxalate, •JC23H24N2 + 3C2H2O4 + ; tablets with a metallic-green

lustre.

2. Zinc double chloride, 3C23H25N2CI + 2ZnCl2 + 2H2O, occurs either as

prismatic crystals with a yellow beetle-green lustre or as a greenish powder.

These two salts are called without distinction by the same names in the<

trade.

Malachite green is soluble in water, in alcohol, and in amyl alcohol (thus

differing from Methyl green), with a bluish-green colour. The aqueous
solution becomes reddish-yellow on addition of hydrochloric acid ; the original

colour is restored on dilution with much water. Caustic soda produces in

the aqueous solution a pale yellowish-green precipitate. Sulphuric acid

dissolves the dyestuff with a yellow colour
;
on dilution with water the

solution becomes at first orange then olive-green to bluish-green. Malachite
green yields a leuco-product by reduction

;
the dyestuff is regenerated under

the influence of strong oxidising agents, but not by the action of atmospheric

oxygen.

Application .—Malachite green serves for the dyeing and printing of all

fibres. Both forms, the oxalate and the zinc double salt, are used in precisely

the same manner
;
in calico-printing, however, the oxalate is preferred, because

zinc chloride may form precipitates with the tannin in the printing colour.

The dyestuff is dissolved in hot water and filtered; calcareous water is

corrected with acetic acid, for wool dyeing, with bisulphate of soda.

Solutions of Malachite green should not come in contact with copper.

In dyeing with Malachite green the liquor can be heated to boiling without
any risk (if Auramine has been added for shading purposes, the temperature,
of course, must not be too high). The dye-bath is not exhausted. Malachite
green yields intense shades of green, which are not fast to light, soaping, or

milling.

Cotton is dyed, similarly with the other ba’^ic dyestuffs, after previously
mordanting with tannin and antimony. Work the cotton for half an hour in

a warm bath, which may be slightly acidulated with acetic acid, add the colour

solution gradually, wring out, and dry without wa.shing. By raising the tem-
perature to the boil the shade loses in depth, but becomes brighter and faster to

soaping
;
greater fastness to soaping is also obtained by drying the mordanted

cotton before dyeing. A very light soaping of the dyed material brightens the
shade. Tannin and basic alum, or basic alum alone, may be used for mordanting,
or, for bright shades, Turkey-red oil and alum

; the tannin-antimony method,
however, is the best also for this dyestuff. Dark shades are produced with
tannin and iron :—(1) Mordant with pyrolignite of iron (4"" Tw.), oxidise by
ageing, pass through weak limewater, wash, pass through solution of tannin,
and dye as before

;
if the shade comes out too full it can be made lighter by

passing the goods through a weak bath of stannous chloride. (2) Mordant
first with tannin, and, subsequently, with pyrolignite of iron (6* Tw.), and dye
as before, (3) Pad tiie material in a bath containing 1 part of tannin and 3
parts (by weight) of pyrolignite of iron (15* Tw.) in 100 parts of water; dry
in the hot flue and dye as before.

Malachite green may be mixed, in cotton dyeing, with any of the basic

colours. The direct cotton colours are very well adapted for shading this

dyestuff and their use may save the mordanting operation. To obtain, for
example, a yellower tone, dye first with Chrysophenin and top in a cold bath
with Malachite green. A yellowish green can also be produced by mordanting
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with alum; fixing with phosphate of soda; and dyeing, first, in Quercitron

extract and, then, in Malachite green.

Wool is dyed with Malachite green either as such or after previous

treatment with sodium thiosulphate.

(1) Dyeing loithout previous treatment—The wool is dyed in a bath slightly

acidified either with an acid (sulphuric, acetic, &c.) or with bisulphate of soda

or sulphate of alumina. If the bath is not acid, it is imperfectly exhausted,

and if the water is calcareous the exhaustion is even less complete. On the

other hand, an excess of acid also prevents the bath from being exhausted

;

hence the bath should only just give an acid reaction. The wool is dyed at the

boil for half an hour, washed, and dried.

(2) Dyeing oj Prepared Wool.—The wool is prepared exactly as de-

scribed for Methyl green and then dyed at the boil without any additions,

washed and dried. This process is longer, and the wool acquires a peculiai

appearance and smell
;
but it is necessary for the production of deep shades,

while the colour becomes faster to light and milling and rubs. less. A small

quantity of basic alum in the dye-bath prevents felting of the wool and gives

greater fastness to milling. The addition of soap to the dye-bath cannot be
recommended in either case, because of the formation of sticky zinc soap if the

double salt of zinc be used.

Silk is dyed in boiled-off liquor to which sulphuric acid has been added
until the bath is only slightly alkaline. Heat the bath to 70* or 80°, add the
colour solution and work the goods for half an hour, wash, brighten with a
little acetic acid, and dry.

The basic or the acid colours may be used in the same bath with Malachite
green, for shading purposes, both on wool and silk. If Malachite green is

shaded with Picric acid, the goods should be dyed, first, with the green and,

then, topped with Picric acid.

BRILLIANT GREEN. C27H33N2 . HSO^ or . HCjO^ + HgO.
New Victoria Green, Ethyl Green, Fast Green J., Emerald Green.

Brilliant green is homologous with Malachite green, and is obtained when,
in the manufacture, diethylaniline is substituted for dimethylaniline. The
properties and modes of application are the same for both dyestuffs.

Brilliant green comes into commerce as the sulphate, which forms small
crystals having a golden lustre

;
or as the oxalate, which crystallises in large

prisms. The reactions are those of Malachite green ; the solution is less bluish.

Brilliant green dyes a yellower and more brilliant shade than Malachite green.

VICTORIA GREEN 3 B or NEW FAST GREEN 3B. CggHggNjjClg.

This dyestuff is a chlorinated Malachite green, and is produced in a similar

way from dichlorbenzaldehyde and dimethylaniline. It forms a green crystal-

line powder with a metaUic lustre, which is little soluble in cold, more freely

in hot water, and readily soluble in alcohol with a greenish-blue colour. The
hot aqueous solution becomes gelatinous on cooling. Victoria green 3 B shows
similar reactions as Malachite green, and is applied to the textile fibres in the
same way as this dyestuff. It dyes a more bluish shade of green.

AZINE GREEN (Leonhardt).

CsoHg^N.Caor (CH3)2NCeH3 C,oHjNHO,H,

Azine green or (mUidodiimthylisorosindulirie chloride is produced by the
action of nitrosodimethylaniline hydrochloride on (2 : 6) diphenylnaphthylene
diamine.

Azine green is sold as a dark green powder, which dissolves in water and in
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alcohol with a green colour. Both hydrochloric acid and caustic soda produce
green precipitates in the aqueous solution. Sulphuric acid dissolves the dye-
stuff with a brownish colour, which becomes green on dilution with water.

Application ,—Azine green dyes a dark green, which is particularly

adapted for cotton-dyeing and -printing. The colour is distinguished by
relative fastness to soap and to light.

Cotton is mordanted as usual with tannin (5 to 10 per cent.) and antimony;
dye in a fresh bath, enter cold, bring gradually to the boil, wash and dry.

The dark green shade which is thus obtained is fairly fast to soaping and to

light. On iron mordant the results are not bo good as those obtained on
tannin and antimony.

Silk is dyed with neutral soap ;
add the colour solution to the tepid bath,

enter the material, bring to the boil, boil for one hour, wash, brighten with
acetic acid, wash again, and dry.

DIAZINE GREEN (Kalle). JANUS GREEN B (M.L.B.).

Azo-compound produced by the action of diazotised Safranine on dimethyl-
aniline.

Brown or dark green powder, soluble in water with a blue colour. Hydro-
chloric acid produces a soluble blue precipitate in the aqueous solution, and
caustic soda an insoluble black precipitate. The solution in sulphuric acid is

olive green, and becomes, on dilution with water, blue. On reduction with
zinc dust and hydrochloric acid the aqueous solution is decolourised, and by
the action of air the pink colouration of Safranine is formed

; the green is not
regenerated.

Application ,—The dyestuff may be used on mordanted or unmordanted
cotton and union goods like the other azo-compounds of Safranine (see pp. 462
and 464), and yields dark shades of green. It is fairly fast to light, soap, and
rubbing, and, therefore, may replace Malachite green in the case of dark green.

JANUS GREEN G (M.L.B.) is similar to the preceding brand, and yields

purer shades of green.

METHYLENE GREEN (M.L.B.).

C,eH„NASC. or (CHs),N . 0,H3(N0j)<®>CeH, : N(CH,), . Cl.

Methylene green is mononitromethylene blue or mononitrotetramethyJr

thionine chloride. It is produced by the action of nitrous acid on Methylene
blue. In its properties it resembles Methylene blue. By the action of

reducing agents it yields amido-methylene blue, which resembles Methylene
blue in shade.

Methylene green forms a brown crystalline powder, which is soluble in

water with a greenish-blue colour. Hydrochloric acid does not change the
aqueous solution, caustic soda produces a dirty violet-brown precipitate.

Sulphuric acid dissolves the dyestuff with a bluish-green colour, which be-

comes greenish-blue on diluting with water.

Application ,—Methylene green is dyed on cotton mordanted with tannin
and antimony, in the same way as Methylene blue (see p. 484), and is useful

for compound shades. It dyes a full bluish-green shade, which resembles
those produced with Methylene blue in fastness to light and soap.

ROSANILINE BLUE or ANILINE BLUE, SOLUBLE IN SPIRIT.

C
3
,H

3oN3
Cland 03jH^N3a.

. NHCeHj ^C,H
C^CeH, . NHCeHj and „

Triphenyfpararosaniline chloride.

. NHCeHg
^C„H,=NH08Hg . Cl

Diphenylroeaniline ch/oride.
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Ilosaniline blue is a phenylated Magenta, produced by heating rosaniline

base in the presence of benzoic acid with a large excess of pure aniline

(aniline for blue) to 180®. Rosaniline blue in the purest form is a salt of

diphenylrosaniline containing varying amounts of triphenylpararosaniline salt»

according to the composition of the Magenta from which it was prepared.

By reducing the quantity of aniline oil the material is not completely

phenylated, so as to contain mono- and diphenylrosaniline; such products

yield more or less dull and reddish-blue colours. The reddish shade of the

inferior blues is particularly noticeable in artificial light, whereas the colour of

the highest qualities appears as beautiful in artificial light as in daylight

;

hence the latter are called Light blue or Night blue (Bleu lumih*e; Bleu de nuit),

Rosaniline blue is brought into the market as the chloride, sulphate, or

acetate, under the names of Spirit blue^ Base bltLe^ Opal blue^ Gentian blue 6 By

Hessian bluey Lyons bluSy Light bluey Imperial bluCy Humboldt blucy Parma blucy

or Dahlia.

Rosaniline blue forms salts with one, two, or three equivalents of acids

;

the monacid salts only are stable. It yields a leuco-compound diphenyl-

leucaniline on reduction, which is readily reconverted into the blue dyestuff by
oxidising agents.

Commercial Rosaniline blue is a brown, greyish-green, or violet-blue powder
without a metallic lustre unless crystallised. It is not soluble in water and
sparingly soluble in alcohol

;
the acetate is fairly soluble in alcohol, and is some-

times sold in solution. The alcoholic solution of Rosaniline blue has a beautiful

blue colour, and is turned more greenish-blue by hydrochloric acid, red-brown by
caustic soda. Sulphuric acid dissolves the dyestuff in the cold with a brownish-

yellow colour
;
on dilution with water a flocculent blue precipitate is obtained.

Application.—The Rosaniline blues are not much used in cotton dyeing
or printing, and to a limited extent only on wool ; they are dyed on silk when
a bright and very pure blue is demanded, such as cannot be obtained with the
Soluble blues. The Rosaniline blues yield shades which are fairly fast to

soaping and milling, but less so to light. They are now almost completely
replaced by the Victoria blues, which are faster to milling, but less fast

to light.

The Rosaniline blues are dissolved in 40 to 50 times their weight of

methylated spirits, and the solution is gradually added to the dye-bath.

Cotton is best prepared with soap and aluminium acetate, as indicated on
p. 461. The mordanted cotton is entered into a fresh lukewarm bath and the
alcoholic solution of the colour is added very gradually, whilst the bath is

slowly heated to the boil. After a good washing in water the process is com-
pleted by a final soaping in a weak soap-bath, to which so much acetic acid has
been added as to make it slightly turbid.

Cotton can also be impregnated with soap only and then be dyed in a fresh

bath, to which aluminium acetate has been added; or it may be mordanted
with tannin and antimony, and dyed in a fresh bath containing alum.

Wool.—Prepare the bath with 5 per cent, of alum, 2 per cent, of sulphuric
acid, and 1 per cent, of stannic chloride (of the weight of the wool)

;
an addition

of large quantities of common salt or Glaubersalt to the bath is advantageous.
Turn the wool in the dye-bath, first at 60", then add the alcoholic colour-

solution gradually and bring to the boil
; dye about 30 minutes, wash and dry.

Silk is dyed in a bath of boiled-off liquor which has been acidified with
sulphuric acid; turn the silk in the lukewarm bath, then add the colour-

solution gradually, and heat to the boil ; wash and brighten with sulphuric acid.

Rosaniline blues, soluble in spirit, appear redder on silk than on wool
; the

difference is very considerable in artificial light, when the shade on wool is a
pure bluei whereas that on silk appears decidedly violet
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DIPHEirxLAMINE BLUE. C„H,o^s . O. Bavarian Blue.

Di/phmylamine blue or triphenylpara/rosaniline chloride is produced by
heating diphenylamine with oxalic acid to 130*. It forms a brown powder
insoluble in water and sparingly soluble in alcohol with a beautiful blue colour.

It dissolves in sulphuric acid with a brownish-yellow colour; the solution yields

a blue precipitate on diluting with water.

Diphenylamine blue, on account of its high price, is used in silk dyeing
only. It gives a finer blue shade than Bosaniline blue or almost any
other blue.

Methyl blue and Ethyl blue are methylated and ethylated diphenylamine
blues.

Applications .—(See RoscmHine blue.)

VICTORIA BLUE B or B S (B.A.S.F., Ch. Ind. Basle, Sandoz).

OS3H31
N3 . Ha or C^, H3 . N(CH,

3

^C,oH,=NC,S3.HC1

Victoria blue B is the hydrochloride of

ncvphthylcarbinol anhydride^ and is produced by the action of phenylalpha-
naphthylamine on tetramethyldiamidobenzophenone chloride.

Victoria blue B forms salts with one, two, or three equivalents of acid
;
only

the monacid salts are stable. It yields a leuco-compound, and is regenerated

therefrom by oxidising agents.

The commercial article forms a violet powder or a granular mass with a

coppery reflex. It dissolves in warm water and in alcohol with a deep blue

colour. The aqueous solution becomes turbid by continued boiling, the free

colour-base being thrown down as a reddish resinous precipitate
; acetic acid

prevents this decomposition. In the presence of small quantities of mineral
acids, Victoria blue does not dissolve as well as in pure water ; large quantities,

however, make it more soluble by forming diacid and triacid salts. Hydro-
chloric acid produces a blue precipitate in the aqueous solution, which re-

dissolves on addition of more acid ; the solution becomes at first green, then
yellowish-brown, and contains the diacid and triacid salts. Caustic soda
produces in the aqueous solution a red-brown precipitate. Sulphuric acid

dissolves the dyestuff with a reddish-brown colour, ^vhich becomes yellow,

olive-green, and blue on diluting with water.

Application.—Victoria blue B is employed on all fibres, and dyes a very
bright and pure blue, which is fairly fast to soaping and milling and mild
alkalies, but not fast to light.

In dyeing with Victoria blue, calcareous water must be corrected with
acetic acid. It is advisable to proceed as follows :—^The dry colour is mixed to
a paste with acetic acid—about 750 c.c. (f pint) for 1 kg. (1 lb.) of dyestuff

—

and allowed to stand for some hours: hot water is then poured over the
mixture, it is well stirred and the clear solution is filtered before use. The
acetic aci 1 has no injurious effect in dyeing.

Cotton is mordanted with tannin and antimony in the usual manner, and
subsequently worked in a warm soap-bath, as described on p. 460. The soaping
makes the ultimate shade purer and more even. Chromium mordant has t^en
recommended for fixing die tannin, but it offers no advantages in dyeing

,

in calico-printing good results are obtained with chromium acetate (without
tannin). Dye the mordanted cotton in a lukewarm bath, which contains for

10 kgs. (10 lbs.) of cotton 650 ac. (| pint) of aluminium acetate (10* Tw.) ; add
the colour gradually, work the cotton thirty to forty-five minutes, wring and
dry

; the &th is kept moderately warm or hot, as required by the circum-
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stanoes. Brighter, though not fast, shades are obtained with Turkey-red oil or

soapand acetate of alumina.

wool is dyed with acetic or other acids or acid salts
;
the shade becomes

brighter and faster to rubbing by these additions, although less intense, and
the dye-bath is not thoroughly exhausted. The usual method is to dye in a

hot to boiling bath with the addition of 10 to 15 per cent sodium bisulpliate.

Another me^od, formerly in use, is the following :—Boil the wool with 6 per

cent, of aluminium sulphate and 5 per cent, of acetic acid thirty minutes, then

add the colour solution to this bath, dye at the boil for thirty to forty-five

minutes, turning frequently, wash and dry.

A very fine brilliant blue is obtained by dyeing wool with V ictoria blue in

a so^bath and subsequent stoving (like Auramine, p. 474).

victoria blue on wool is very fast to milling, but not fast to light. It is

very liable to rub owing to the superficial fixation of an insoluble blue on the

fibre. This may be remedied and the shade be brightened at the same time by
a subsequent soaping. Boiling with aluminium sulphate before dyeing tends

also to prevent the rubbing.

Silk is dyed with Victoria blue in a bath of boiled-off liquor which has been
acidulated with sulphuric acid. Add the colour solution to the warm bath,

work the silk for fifteen minutes, heat to the boil, and dye until the desij-ed

shade is obtained, wash, soap (if necessary), and brighten with acetic acid ;
dry.

VICTORU PURE BLUE B (B.A.S.P.) or BRILLIANT VICTORIA BLUE
B (Ch. Ind. Basle) possesses the same properties as Victoria blue and is

dym in the same manner, but is distinguished by its exceedingly pure
blue shade.

VICTORIA BLUE 4 R (B.A.S.F., Ch. Ind. Basle).

This dyestuff is pmtamethylphmyUriamidodipMnf/lnaphthylcarbinolanhy^
dride cUonde, It is manufactured in a similar way to Victoria blue B, by
the action of methriphen^lalphanaphthylamine on tetramethyldiamidobenzo-
phenone chloride. Victoria blue 4 R strongly resembles Victoria blue B in

its general character and tinctorial properties, except that it dyes a redder
shade. It is sold as a violet powder with a bronze refiex and dissolves in

water with a blue-violet colour.

Application.—See Victoria blue B.

NEW VICTORIA BLUE B (Bayer). VICTORIA BLUE R (B. A. S. F.,

Oh. Ind. Basle).

This dyestuff is

Moridey and is obtained by the action of ethylalphanaphthylamine on tetra-

metl^ldiamidobenzophenone chloride or on tetramethyldiamidobenzohydrol.
The commercial product forms a blue or grey powder sparingly soluble in

water with a blue colour ; on cooling, the dyestuff separates from the solution
in the shape of small green crystals. Hydrochloric acid colours the solution
from green to yellow; caustic soda produces a brown precipitate. The
solution in sulphuric acid is reddish-brown, and becomes, on diluting with
water, yellow, green, and blue.

Application,—New Victoria blue is best dyed in neutral baths, both
on cotton mordanted with tannin and antimony and on wool or silk, or with
very small additions of acetic acid or alum or sodium bisulphate (1 to 2 per
cent.). The dyed colour is more reddish in shade than Victoria blue B,
but otherwise it possesses the same properties.

’

NIGHT BLUE (B.A.S.F., Ch. Ind. Basle).

Night blue is the phosphate of Utrcmethyltolyltriamidodvpl^
earbvnohjM^ it is obtained by a process similar to that used for the
Victoria blues (to which it is related) by the action of paratolylalphanaphthyl-
amine on tetiamethyldiamidobenzophenone chloride. It comes into the market
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as a violet powder with a bronze reflex, which dissolves in water with a blue

colour ; the solubility is increased by acidulating with acetic acid.

Mineral acids precipitate the Night blue at first from the aqueous solution

and then redissolve it with a brownish-yellow colour, diacid and triacid salts

being formed. Caustic soda precipitates the colour-base as a red-brown
precipitate, which is quite insoluble in water. The solution of Night blue

in sulphuric acid is brown, and becomes olive-green and blue on addition of

water.

Night blue is completely precipitated from the aqueous, or slightly acid,

solutions by Picric acid, Naphthol-yellow, and many other dyestuffs. A
method has been founded on this fact for the estimation of such dyestuffs

quantitatively. (See Analysis^ Part XI.)
Application.—Night blue dyes an extremely pure shade of blue, which

is fast to soap on cotton, wool, and silk. The colour on silk is of extraordinary

beauty. Tii dyeing, special care must be observed in rectifying calcareous water.

The dyeing processes are identical with those given for Victoria blue B.

GLACIER BLUE (Ch. Tnd. Basle).

Glacier blue is produced by the action of dichlorobenzaldehyde upon
monomethyl o toluidine and oxidation of the leuco-base obtained, and is the

zinc double chloride of dimethyldiamidodi o tolyl dichlorophenylcarbinolan-

hydride.

Dark coppery powder, soluble with a fine greenish-blue colour in water
acidulated with acetic acid. Hydrochloric acid (in great excess) colours the

solution yellow
;
caustic soda produces a red precipitate. Solution in HgSO^

yellow
;
on diluting with much water, green to blue.

Application .—Glacier blue is dyed on cotton mordanted with tannin and
antimony like the other basic dyestuffs, on wool in a slightly acid-bath, and on
silk in an acidulated bath of boiled-off liquor. It yields very fine greenish-blue

shades of fairly good fastness to soaping, but not fast to light. The colour

is especially valuable for silk owing to its very good fastness to water on
this fibre.

SETOGLAUCINE and SETOCYANINE (Qeigy).

These two dyestuffs are produced by the action of o chlorobenzaldehyde
on dimethylaniline or monoethyl o toluidine and subsequent oxidation of the

resulting leuco-bases. Both are, therefore, closely related to the preceding
‘Glacier blue.

Setocyanine.—Dark powder, soluble in water with a blue colour. Hydro-
chloric acid colours the solution brownish-yellow, while caustic soda produces
a reddish-yellow precipitate. The solution in HgSO. is yellowish, and on
diluting with water it turns at first brownish-yellow ana then blue.

Setoglaucine.—Violet-brown powder, soluble in water with a blue colour.

Hydrochloric acid colours the solution green and then yellow, finally brown

;

caustic soda produces a violet precipitate. The solution in HgSO^ is yellowish-

red, and on diluting with water it turns at first yellow and then blue.

Application .—The two dyestuffs serve for dyeing cotton and silk,

especially for silk weighted with tin by the phosphate process. Silk is dyed
in the acidulated boiled-off liquor. Cotton is to be mordanted with tannin and
antimony. Setocyanine dyes a very fine pure neutral blue, Setoglaucine a very
greenish-blue which is also very brilliant in shade. The colours are fairly fast

to washing and water, but not fast to light.

8ET0PALINE (Geigv).

Tripheqylmethane colour.

Light-brown powder, not very soluble in water with a blue colour. HCl,
green to yellow

; NaOH, in the cold no change, on heating lighter and redder.

Solution in H^SO^, yellow ; on diluting, at first brown, then yellow.
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Applieation,—Setopaline is chiefly useful for silk as it dyes a splendid

blue on this fibre. It is best dissolved by boiling with some neutral soap and
dyed in a neutral soap<bath or one slightly acidulated with acetic acid. Ita

fastness is about equal to that of the two preceding dyestuffs.

TURQUOISE BLUE 0 and BB (Bayer.)

Triphenylmethane colour.

Dark-blue powders
\
aqueous solution, greenish-blue ;

HCl, olive solutions \

NaOH, brown precipitates. Solution in H2SO4, yellowish-brown ;
on diluting,

yellowish-brown, then green, and finally blue.

These two dyestuffs are used for cotton, silk, and half-silk, and yield very

fine and characteristic greenish-blue shades, the brand B B a very greenish-blue,

and the brand G rather a bluish-green. The dyes are fairly fast to washing
and also to water, but not fast to light. Cotton is mordanted with tannin

and antimony previous to dyeing, silk is dyed in acidulated boiled-off liquor.

METHYLENE BLUE, ETHYLENE BLUE (B.A.S.P., M.L.B., Berlin,

Oehler).

Oi^Hi3N3SC1 or (0H3)2N . . Cl.

Methylene blue belongs to the group of the thiazines or thionine colours.

It is a derivative of thiodipfienylamitie or thiaziney and further of thionine or

paradiamidothiodiphenylamine

;

the dyestuff is the chloride of ietrainethyU

thionine. Methylene olue is manufactured by various methods
;
the process,

which is most generally used, is the following :—Dimethyl p phenylenediamine
is oxidised in the presence of sodium thiosulphate and the product of oxidation

is again oxidised in the presence of dimethylanilino
;
the resulting product is

converted by boiling with dilute acid or zinc chloride into leuco-methylene
blue, and thence by further oxidation into Methylene blue.

Methylene blue forms monacid and diacid salts; the monacid salts only
are stable compounds. Reducing agents convert Methylene blue into a leuco-

compound from which the blue dyestuff is regenerated by oxidising agents
or in contact with the air. Methylene blue occurs in commerce either as the
hydrochloride or, usually, as the double salt with zinc chloride having the
composition 2(0j3HioN3S01) -f ZnClg + HgO. The double salt forms a dark
blue or brown powder with a bronze reflex and is readily soluble in watei*,

less in alcohol, with a greenish-blue colour
; the hydrochloride forms dark

blue leaflets which are readily soluble in water and in alcohol with a greenish-

blue colour. Hydrochloric acid does not materially alter the aqueous solution,

caustic soda makes it more violet, and, when added in a concentrated state

and in excess, produces a dirty-violet precipitate. The solution in sulphuric
acid is yellowish-green, and be<^mes blue on diluting.

Application.—Methylene blue possesses little value for the dyeing of
wool and silk, since for these fibres other blue dyestuffs of greater brilliancy

and fastness can be used. On the other hand, it is of great importance for
cotton dveing, and especially calico-printing, on account of its relative fast-

ness both to light and to soap. It replaces for many purposes vat-indigo
and is often us^ to brighten indigo shades. Compound shades are produced
by dyeing Methylene blue with Methyl violet (see Marine hlve)y Malachite
green, Safranine, and other basic dyestuffs.

Cotton is mordanted in the usual manner with tannin and antimony, and
subsequently soaped as described on p. 460. For very dark indigo shades
the mordanted cotton may be passed through a weak solution of pyrolignite
of iron instead of being soaped ; or a bath of pyrolignite of iron at 6* Tw.
may be substituted for tartar emetic ; after the treatment witii iron liquor
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the cotton should be passed through weak limewater and finally well washed
before dyeing. The colour is added in small portions to the dye-bath which
should not be warmer than 20** to 25* C. at the beginning, and after some
colour has been taken up it should be heated very gradually to 70* or 80*

or higher, if required
;
a small amount of acetic acid in the dye-bath acts

favourably for level dyeing. The shades obtained vary from a greenish blue
—on antimony mordant—to deep indigo-blue—on iron mordant

; a greater
brilliancy can be imparted to them by an after-treatment in a very weak bath
of stannous chloride or sodium bisulphite.

Methylene blue on cotton is distinguished by remarkable fastness to light

and soap. It is much faster than most other basic colours.

A pure blue without a greenish tone can be produced with Methylene
blue by means of tannate of aluminium. Mordant the cotton with aluminium
acetate, age, pass through a chalk bath, wash well, pass through a weak tannin
bath and dye as before. The shade is fairly fast to soap.

Wool is dyed with Methylene blue in an alkaline bath. Prepare the dye-

bath with the colour solution, and with 1 to 2 per cent, (of the weight of the
wool) of soda crystals or ammonium carbonate or borax ; or a small quantity

of ammonia may be used ; enter the wool and heat slowly to boiling, boil for

30 to 45 minutes, wash and dry.

Silk is dyed in a bath containing boiled-ofiP liquor. Add the colour-solution

to the bath, enter the silk, heat to boiling and boil for twenty minutes ; wash,

brighten with acetic or tartaric acid, and dry.

Marine blues are mixtures of Methylene blue and Methyl violet They are

used in the same way as Methylene blue.

THIONINE BLtifB (M.L.B., Berlin).

TOLUIDINE BLUE (B.A.S.P., M.L.B., Berlin).

GENTIANINE (Geigy).

These dyestuffs, by their chemical constitution, bear a close relation to

Methylene blue, and resemble it closely in their general character and
tinctorial properties.

NEW METHYLENE BLUE N (Cassella).

This dyestuff is also nearly related to Methylene blue and gives nearly the

same reactions. It is dyed in the same manner, and closely resembles it in its

general character and tinctorial properties. It dyes, however, a fuller and less

greenish-blue than Methylene blue, and is preferred to the latter in calico-

printing.

NEW METHYLENE BLUE 0 G (Cassella).

This dyestuff, as also New blue, Nile blue H, and BB, belong to the

oxazines, and are decomposed by boiling in acid solution.* It is an
oxidised product of the condensation of New blue and dimethylaniline.

New Methylene blue GG forms a dark powder, soluble in water with

a blue colour which becomes green on addition of hydrochloric acid, whereas

caustic soda produces a green precipitate. The solution in sulphuric acid

is brownish-red, and, on diluting with water, it becomes at first brown and
then green.

Application,—New Methylene blue G G is dyed on cotton and silk. On
cotton it is best dyed like Methylene blue or New blue, and yields a bright

greenish-blue of considerable fastness to light and very go^ fastnesH to

soaping. On silk it yields, in a hot acidulated bath of boiled-off liquor, a
fine blue which is fairly fast to light and becomes very fast to washing
by subsequent mordanting with tannin and antimony.
NEW BLUE (MELDOLAB BLUE).
A number of blue basic dyestuffs, ranging in shade from reddish-blue to

• J. T, Thorpe, /oum. 80c, l>ytr$ and Col,^ 1907, p. 164.
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greenish-blue, are in the market under various names, which belong by their

chemical constitution to the group of oxazines and are derivatives kApnmiooBaame

or cvnhydro-ortho^ CgH
4
<l^>C

0H4
. They are produced by

the action of nitroso-compounds of tertiary aromatic amines, or of quinone-

chlorimides, or of aromatic diamines on certain phenols— betanaphthol.

These colours resist the action of light fairly well. (Other oxazine dyestuffs

produced in a more or less different manner (Gallocyanin, Resorcin blue, <kc.)

belong to different classes of colours.)

The various commercial brands, such as New blue D (Cassella), Naphthylene
blue R (Bayer), Fast blue for cotton (B.A.S.F., M.L.B., Berlin), Metamine blue

(Leonhardt), consist chiefly of the chloride of dimethylphenyl amrrumium hetor

naphAoxaaine.

OigH,jN,OCl or CioH,<g>OeH,=N(CH3)2 . Cl,

which is obtained by the action of nitrosodimethylaniline hydrochloride on
betanaphthol. A number of other “New blues,’* (kc., are produced by con-

densation of Meldola’s blue with dimethyl p phenylene diamine, and possess

essentially the same properties. We shall mention all these together under
the name of “New blue,” by which they are most generally known. New
blues are the salts of monacid bases, and yield leuco-products by reduction,

from which the dyestuffs are regenerated by the oxidising action of the

atmospheric oxygen. The commercial products are either crystals or dark-

violet powders with bronze reflex, the dusk of which violently attacks the

mucous membranes. They are readily soluble in water with a violet-blue,

and in alcohol with a blue colour. Addition of hydrochloric acid makes the
aqueous solution bluer, and caustic soda produces a brown flocculent pre-

cipitate. Sulphuric acid dissolves the dyestuffs with a blackish-green colour,

which becomes violet to blue on diluting with water.

Application,—^The New blues are dyed exclusively on cotton; they are

not suitable for the animal flbres. It is best to dissolve the colour with the
addition of some hydrochloric acid.

Cotton is mordanted with tannin (5 to 10 per cent.) and antimony in the
usual way. Shades of inferior fastness are obtained by fixing the tannin in

a bath of stannate of soda at 1^ Tw. or stannic chloride (3* Tw.). Iron
mordants are not recommended. The dye-bath is prepared with the necessary
amount (3 per cent.! of colouring matter and 2 per cent, of hydrochloric acid

(of the weight of tne cotton). Enter the cotton at 30® and heat slowly to

boiling ; the bath will be exhausted. If fastness to washing is not required

the tannin may be fixed in a bath of basic alum.

New blues yield indigo shades, which are fairly fast to air and light, to

acids and soap. By soaping, however, they become more violet and duller;

they do not resist the action of alkalies.

HUSCABINE (Durand).

Muscarine or chloride is prepared
by the action of nitrosodimethylaniline on dioxynaphthalene (2 : 7). It is a
salt of a monacid base, and gives on reduction a leuco-compound from wb*^h
the original dyestuff is regenerated by the action of the air.

The commercial product forms a brown-violet powder, which is sparingly

soluble in cold, readily in boiling water. The aqueous solution has a blue-

violet colour, and gives a blue-violet precipitate on addition of hydrochloric
acid; caustic soda turns it yellowish-brown. Sulphuric acid dissolves the
dyestuff with a bluish-green colour; the solution becomes on dilution with
water at first«blue, then violet^ and finally yields a violet precipitate.
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Application .—Muscarine is used in cotton dyeing and calico-printing,

and yields reddish-blue shades of moderately good fastness. Cotton is

mordanted with tannin and antimony, and in dyeing the temperature is

raised to about 80^
NILE BLUB A (B.A.S.F., Bayer).

Nile blue, the sulphate of is formed
by the action of nitrosodimethylmetaamidophenol on alphanaphthylamine.
Nile blue is the monacid salt of a diacid base; the hydrochloride is very
sparingly soluble in water; hence this dyestuff is sold in the form of the
sulphate. Nile blue yields a leuco-compound, which is reoxidised by the air.

Nile blue occurs in commerce as a dull green crystalline powder with a
bronze reflex, which dissolves sparingly in cold, readily in hot water, and in

alcohol with a blue colour. From the aqueous solution the hydrochloride is

precipitated on addition of hydrochloric acid in minute needle-shaped crystals,

which appear violet in transmitted and green in reflected light. Caustic soda
produces a flocculent dark red precipitate in the aqueous solution. Nile blue
dissolves in sulphuric acid with a brownish colour which changes, through
green, into blue on diluting with water.

Application.—Nile blue is a valuable product for the dyeing of cotton

and silk, but not for wool. It yields shades similar to Ultramarine blue.

Cotton is mordanted with tannin and antimony and then soaped, as

described on p. 460. Dye in a fresh bath and add the colour-solution

gradually
;

after some of the dyestuff has been taken up heat slowly to 80*

to fix the colour well, wash and dry. Beautiful light greenish-blue shades
are obtained with very small amounts of dyestuff.

Nile blue on cotton equals Methylene blue in fastness to light and soap.

It is very fast to chlorine, to acids, and even to alkalies (thus differing from
the similarly constituted New blues).

Wool is not dyed with Nile blue, since the dyestuff fades rapidly on this

fibre.

Silk is dyed at about 80° C. in neutral or acidulated boiled-off liquor.

NILE BLUE B B (B.A.S.F.), a similar product, yields much more greenish

shades of inferior fastness to alkalies.

CAPRI BLUE (Leonhardt).

Capri blue, the product of the action of dimethylaniline on dimethylmeta-
aminocresol, is cktoridey combined
as a double salt with zinc chloride.

Capri blue G O is an olive-green powder, which dissolves in water with a

greenish-blue colour. Hydrochloric acid first turns the aqueous solution

cobalt-blue, then blue-violet, violet, and, lastly, crimson. Dilute caustic soda
has no action on the aqueous solution. The solution in strong sulphuric acid

is (Hchroic
;
green in thin layers, red in thick, crimson in gas-light by trans-

mitted light. On diluting with water a crimson solution is obtained.

Application.—Capri blue is dyed on cotton which has been mordanted
with tannin and antimony. Enter cold, add the colour solution gradually and
heat to the boil, finish coiling, wash and dry. The shade is an extremely
greenish-blue, which resists light, soap, and acids well.

Silk is dyed with Capri blue with the addition of neutral soap. Enter
lukewarm and bring to the boil ; brighten with acetic acid. The shade is a

beautiful blue-green (sea-green) in artificial light.

Similar prcducts are CRESTL BLUE and BRILLIANT CRESTL BLUE
B B (Leonhardt), which yield very bright^ but less greenish shades of blue
than Capri blue,

NEUTRAL BLUE (Cassella).

Neutral blue, or dimethyliaorosinduline eUoride^ is related to the Safranines
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by its constitution. It is produced by the action of nitrosodimethylaniline on
phenylbetanaphthylamine.

Neutral blue is furnished to the trade as a brown powder, which dissolves

in water and in alcohol with a violet colour. On addition of hydrochloric acid

the aqueous solution becomes more bluish ; caustic soda produces a violet

precipitate. The dyestuff dissolves in sulphuric acid with a brown-violet

colour which becomes violet on dilution with water.

Application.—Neutral blue is useful for the production of compound
shades on cotton; it is not suited for wool and silk. Cotton is mordanted
with tannin and antimony and dyed in a neutral bath at moderate tempera-

tures. The shade is a dull blue, not fast to light or soap.

BASLE BLUE B (Durand).

Basle blue, or chloride, is also related to

the Safranines by its chemical constitution. It is produced by the action of

nitrosodimethylaniline on ditolylnaphthylene diamine (2 ; 7). A very similar

Basle blue B B of a purer blue shade is produced with nitrosodimethylaniline

and diphenylnaphthylene diamine.

The commercial product forms a brown-violet crystalline powder, which is

soluble in water with a blue-violet colour. The aqueous solution gives a blue

docculent precipitate with hydrochloric acid, and a blue precipitate soluble in

pure water with strong caustic soda. The dyestuff dissolves in sulphuric acid

with an olive-brown colour which becomes green and then blue on dilution with
water, and finally yields a blue precipitate.

Application.—Basle blue gives light reddish-blue to deep indigo-blue

shades on cotton which has been mordanted with tannin ; it may also be dyed
with good results on wool both in alkaline and in acid baths. It serves very
Well for topping indigo.

Cotton.—For light reddish-blue shades mordant with tannin and antimony
and dye with 1 to 2 per cent, of Basle blue at a moderate temperature. Then
enter the dyed goods in a boiling-hot bath of sumach (20 per cent, sumach of

the weight of the cotton) and soak for some hours
;
wring, and pass through

a boiling-hot bath of antimony solution (2^ per cent, of tari^r emetic)
;
wash

and dry. This after-treatment makes the shade exceedingly fast towards
boiling alkalies and soap.

For the production of dark indigo-blue shades mordant with tannin
(sumach) overnight and pass through a not too diluted solution of 6 per cent,

copperas and ^ per cent, of chalk (of the weight of the cotton) for 15 to 30
minutes, hang some hours in the air without allowing the material to dry,

wash, and dye with 2 to 4 per cent of Basle blue, hot or cold. By using more
copperas and chalk (12 and 2 per cent, respectively) very dark shades are
produced.

Basle blue is distinguished by relative fastness to hot soaping and to light.

Wool.—(1) In acid-bath prepared with 10 per cent, of Glaubersalt, 5 per
cent, of sulphuric acid, and the required amount of dyestuff. (2) In alkaline

bath prepare with 5 per cent, of borax and 5 per cent, of soda ash and the
required amount of dyestuff. In both cases enter the wool cold and heat to

the boil, boil until the bath is exhausted, wash and dry. From light to deep
reddish-blue shades are obtained; those dyed in alkaline appear fuller than
those in acid-baths. The colours resist boiling soap and alkalies very well.

IMDAZING H (Oassella).

Indazine M, or dimethylphenyUafrcmine chloride, is produced by heating

nitrosodimethylaniline with the diphenylmetaphenylenediamine which is

formed by the action of aniline on resorcin.

Indazine M is a blue powder with a bronze reflex, which dissolves in water
and in alcohol with a violet-blue colour. Hydrochloric acid makes the aqueous
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solution bluer; and caustic soda produces a blackish-blue precipitate. Sulphuric

acid dissolves the dyestuff with a blackish-green colour, which becomes blue on
dilution with water.

Application,—Indazine M is chiefly dyed on cotton, but can be used with

good results on wool and silk. It gives bright reddish-blue shades, which are

fast to acids and alkalies and resist soaping and milling very well, and are

fairW fast to light.

Cotton is mordanted with tannin and antimony and dyed in a slightly

acidulated bath, the temperature of which is slowly raised from lukewarm to

boiling.

The shades are faster than those of New blue to soaping but not quite so

fast to light.

Wool is dyed in a slightly acidulated boiling bath.

Silk is dyed in a bath of acidulated boiled-off liquor. Steel-blue to violet*

blue shades are obtained, according to the concentration of the bath.

METAPHEMTLENE BLUE (Cassella).

Metaphenylene blue is homologous with Indazine M; it is dimethyltolyi

safranine chloride^ and is produced in a similar way as Indazine M, by heating
nitrosodimethylaniline with the diorthotolylmetaphenylenediamine, which is

formed by the action of orthotoluidine on resorcin.

MetaphsnyUne blue ^ ^ is a very similar product.

Metaphenylene blue resembles in its general chemical and tinctorial pro^

perties Indazine M, and is applied in the same way as this dyestuff.

The commercial product forms a violet powder, which dissolves readily

in water with a bright blue colour. Hydrochloric acid makes the aqueous
solution slightly duller

;
caustic soda produces a blue-violet precipitate. The

solution in concentrated sulphuric acid is dull blue, and is not altered in
appearance by diluting with water.

THE INDULINES AND NIGROSINES.
By heating aminoazo-compounds with aromatic monamines a great number

of blue dyestuffs are produced, which are called Indvlines; the simplest
representative of these is the soluble Indvline

0,oHj4N,C1 or
NH . 0,H,

NH . 0,H,

Cl OeH,

which is formed by heating aminoazobenzene and aniline hydrochloride in
alcoholic solution under pressure to 160* C.

The other Indulines are derivatives of this compound and are sparingly
soluble in water. The indulines form monacid salts; with reducing agents
they yield leuco-compounds, which are re-oxidised by atmospheric oxygen.

A number of soluble Indulines are produced by the action of aromatic
diamines on aminoazo-compounds

—

e,g,^ Paraphenylene blue. Soluble Indulines,
such as Indamine B and R, are obtained by heating aminoazobenzene with
a large amount of aniline hydrochloride and stopping the melt at an early
stage.

The Indulines of the naphthalene group are formed by the action of aromatic
monamines on azo- or nitroso-compounds of naphthalene substances or deriva-
tives of alpha- and beta-naphthoquinones. On account of the red shades these
Indulines yield in dyeing they are called Rosindvlines,

Nigrosines are dyestuffs which are related to the Indulines, but dye greyish
shades. They are formed when nitrobenzene or nitrophenol is heated with
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aniline, hydrochloric acid, and iron to 180*. Nigrosinea and Indulines are
found in the bye>producta of the manufacture of Magenta.

The Indulines are distinguished by great fastness to light and soap.

INDULINE, SOLUBLE IN SPIRIT.
FAST BLUE, OOUPIEB’S BLUE, AZODIPHENYL BLUE, INDIGENE,

PELIKAN BLUE, INDOPHENINE B (Bayer), BLUE FOB PBINTING, ACETINS
BLUE (B.A.S.F.), LEVULINE BLUE (M.L.B.), AGETINDULINE B (CasseUa),

NIGBOSINE.
Induline soluble in spirit is not a uniform substance

; it consists of mix-
tures of various Indulines, chiefly of Induline O3QH24N5CI, and the Indulines
C33H23N3CI and C42H33N3CI. These Indulines are brought into the market in

various forms. (C) As violet-black or brown-black powders, not soluble in

water, but soluble in alcohol with a violet-blue colour (Induline soluble
in spirit, <kc.). (2) As pastes, containing substances which tend to make
them soluble in water, such as aniline, hydrochloric or acetic acid

(Indophenine B). (3) As a neutral blue-violet paste, which is partially

soluble in water (blue for printing). (4) As solutions in levulinic or ethyl-

tartaric acid or acetine, forming blue to violet-blue liquors (Levuline blue,

Acetine blue, Acetinduline).

Application.—The Indulines serve as substitutes for vat-indigo on
account of their great fastness to soap and to light. They cannot compare,
however, with indigo as to beauty of shade, especially in light tints.

Cotton.—Induline soluble in spirit is not dyed on cotton
;

it can be fixed,

however, on tannin and antimony mordant. Indophenine B is suitable for the
dyeing of cotton by the following method :—Mordant with 3 per cent, of
tannin and work for 30 to 60 minutes in a bath containing 10 per cent, of

aluminium sulphate and 5 per cent, of stannate of soda (of the weight of

the cotton). This bath is prepared by mixing solutions of aluminium sulphate
and stannate of soda. This mordanting-bath must never react alkaline

; such
a reaction would indicate an excess of stannate of soda and must bo corrected

by adding aluminium sulphate
; the bath is stirred well just before use. After

mordanting, dye the cotton without washing in a fresh bath at the boil.

Fuller shades are obtained by passing the dyed goods through a solution of

^ per cent, of potassium bichromate or nitrate of iron (of the weight of the
cotton). Indophenine B yields in this way dark indigo shades, which are very
fast to light, soap, and acids.

The other commercial products are valuable for calico-printing, but are not
well adapted for dyeing, since they have to be fixed by steaming.

Wool is not dyed with these Indulines.

Silk.—Very f^t shades of indigo-blue are produced on silk with Induline
soluble in spirit. The dye-bath is prepared with 2 per cent, of sulphuric acid,

the silk is entered at 50* and the temperature rais^ slowly to bO"", while the
required amount of colour is gradually added.

PARAPHENYLENE BLUE (Dahl).

Paraphenylene blue is produced by the action of paraphenylenediamine on
aminoazobenzene. Its constitution has not yet been determined with certainty.

Paraphenylene blue is a monacid salt. It yields on reduction a leuco-com-

pound, from which the original dyestuff is easily regenerated by exposure
to the air. It is changed by oxidising agents, such as potassium bichromate
or ferric salts, becoming darker and insoluble in water

; use is made of this fact

in dyeing to produce darker and faster colours.

Paraphenylene blue forms a dark violet powder, which readily dissolves in

water and in alcohol with a violet-blue colour. Hydrochloric acid makes the
aqueous solution bluer, caustic soda produces a violet precipitate. Sulphuric

acid dissolves it with a violet-blue colour which remains unchanged on diluting

with water.
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Application.—Faraphenylene blue is especially suited for cotton dyeing,

to produce deep indigo shades. It possesses extraordinary fastness to light and
to soap. Cotton is mordanted in the usual way with tannin and antimony
and dyed in a fresh bath; enter cold and heat to the boil. The shade can

be saddened and made faster by passing the goods at 60* through a bath,

containing ^ to 1 per cent, of bichromate of potash, after which they may be

turned again a few times in the original dyc-bath, washed, and dried.

TOLUYLENE BLUE (Oehler-Griesheim.)

This dyestuff is produced by the action of paratoluylenediamine on
Induline, soluble in spirit.

Toluylene blue forms a brown-violet powder, which is soluble in water

with an indigo-blue colour. A large excess of hydrochloric acid precipitates

it from the solution as a polyacid salt. Caustic soda precipitates the colour-base

in brown flakes. The dyestuff dissolves in sulphuric acid with a blue colour ;

on diluting with water a precipitate is formed which dissolves on addition of

more water.

Application .—Toluylene blue is a good substitute for vat-indigo on
cotton

;
and it yields sh^es which are distinguished by very good fastness to

light, soap, acids, and alkalies.

Cotton can be dyed without a mordant or after previous mordanting with
tannin and antimony. Calcareous water must be corrected with acetic acid.

(1) Dyeing of Mordcmted Cotton .—Mordant with tannin and antimony and
prepare the dye-bath with 3 per cent, of alum or 4 to 5 per cent, of acetate

of chromium (25* Tw.) and with the colour-solution
;
enter the cotton into the

cold bath, work for 20 to 30 minutes cold, heat the bath to 60* C., and work
until the bath is exhausted (about 30 minutes); finally boil for 16 to 20
minutes to fix the colour better, wash, and dry. The addition of 1 to 2 per

cent, of stannic salt will produce brighter shades; light indigo shades are

produced by an admixture of Methylene blue. Very dark indigo shades are
obtained by subsequent saddening with bichromate, which may take place in

the exhausted dye-bath
;
add to the bath while still hot J to 2 per cent, of

bichromate (of the weight of the cotton), turn for 15 to 20 minutes, and
brighten by boiling the goods for 15 to 20 minutes in a soap-bath (the soap
being 6 to 8 per cent, of the weight of the cotton).

(2) Dyeing toithout Mordanting.
—

^This process is applicable for dark shades
only. Prepare the dye-bath with the colour-solution (4 per cent, of Toluylene
blue) and 6 to 8 per cent, of acetate of soda, and work the cotton in the

unbleached state in this bath, as indicated above for mordanted goods.

Subsequently, work the cotton for 16 minutes in a fresh boiling bath of 3 per

cent, of bichromate and 1 per cent, of sulphuric acid or 3 per cent, of

bichromate and 6 per cent, of copper sulphate, wash, and boil in 6 to 8 per
cent, of soap.

INDAMINE BLUE (M.L.B.).

Indamine blue or tmilidophenylBafranine hydrochloride also belongs to

the soluble Indulines and closely resembles the preceding dyestuffs. It is

produced by melting aminoazobenzene with a large amount of aniline hydro-
chloride and interrupting the melt at an early stage.

Application and Properties,—Same as Toluylene blue.

METHTLINDONE (Cassella).

This dyestuff also belongs to the soluble Indulines and is sold as Methyl-
indone B and R.

Application.—^MethyUndone is dyed on cotton mordanted with tannin
and antimony; it yields very bright indigo-blue shades which are superior
to vat-indigo in fastness to light and exceedingly fast to soap, alkalies, and
acids.
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INDOlNE BLUE (B.A.S.F., GeigyV DIAZINE BLUE (Ealle), NAPHT-
INUONE (Cassella), INDOL BLUE (Berlin, Leonhardt), FAST COTTON
BLUE B (Oehler-Oriesheim), JANUS BLUE (M.L.B.), VACANCEfNE BLUE
(Holliday), UADRAS BLUE (Poirrier).

Basic dyestuffs of indigo blue shades and of exceedingly good fastness to

soap and light are produced according to various patents by the action of

diazotised ^franine on beta-naphthol. These dyestuffs are also distinguished

by the property of dyeing fairly fast shades on unmordanted cotton.

The products are furnished in the form of various brands (e.g., B B, B R,
R, G, B G, &C.) slightly differing in shade. They form dark-brown or blackish

powders or pastes which readily dissolve in pure water or water slightly

acidulated with acetic or other acids, but are precipitated by alkaline water.

The aqueous solution is reddish-blue or violet. Hydrochloric acid produces
a soluble dark-blue precipitate; caustic soda completely throws down the

colour-base in the form of a black precipitate. The solution in sulphuric acid

is olive-green to blackish-green, and on diluting it becomes at first green, then
blue and violet. (The dyestuffs are easily converted into Safranine and then
decolourised by r^uction with zinc and hydrochloric acid, or with titanoua

chloride; on re-oxidation they furnish the red colour of Safranine, not the

original blue colour.) ^

Application .—^The dyestuffs are used almost exclusively for dyeing fairly

dark shades on cotton and silk. In calico-printing use has been made of the

property of converting the blue into red by reduction and re-oxidation, in

order to produce red patterns on a blue bottom. A similar effect may be
obtained by printing on alkalies or alkaline salts and steaming.

The dyestuffs are best dissolved by mixing them with their own weight
of acetic acid and boiling with hot water for a short time.

Cotton is mordanted in the usual way with tannin and antimony. For
light and medium indigo shades, 7 to 13 per cent, sumach and f to H per cent,

antimony salt; for dark shades, 13 to 20 per cent, sumach and l£ to 2 per

cent, antimony salt are most suitable. Careful dyeing is necessary in order
to produce even shades. Prepare the dye-bath with 2 to 4 per cent, alum or
aluminium sulphate and use only a part of the dyestuff (which should be
carefully dissolved). Enter cold, or at most at a hand-warm temperature, and
add the rest of the dyestuff very gradually after the first portion has been
fairly exhausted; finally boil fifteen to forty-five minutes. The use of

calcareous water increases the depth of shade, but is detrimental to levelling,

and is, therefore, to be recommended only for deep shades. Alum and
aluminium sulphate act both as general levelling agents and especially as
preventives of the formation of spots caused by separation of the free colour-

base. Two per cent, of dyestuff yields a full blue and 3 per cent, a very dark
blue, which closely resembles vat-blue shades. In order to make the colour

more coppery it is useful to add to the exhausted bath 4 to 6 grms. calcium
acetate per kilo, cotton (6 to 10 ozs. per lb.); the colour becomes less reddish
by boiling one-half hour longer in the dye-liquor or, better still, in the
mordanting liquor which has been freshened up with some sumach.

The fastness to light, washing, alkalies, and acids is exceedingly good
; the

dyestuffs belong to the fastest l^ic colours and to the best substitute of

vat blue, which they almost reach or practically equal in fastness. They
fade very slowly on exposure to air, thereby becoming reddish-grey, and by
alkaline washing they suffer somewhat more than indigo, but withstand
ordinary soaping exceedingly well.

When dyed direct without previous mordanting they are also relatively

fast, but not so fast as on a mordant of tannin and antimony. Prepare the
bath with 2 per cent, alum of the weight of the goods and add the well
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dissolved dyestuff gradually, enter cold or lukewarm, and after the bath
is fairly exhausted, boil one-quarter to one-half hour. The method indicated

on p. 462 may also be used with advantage, the fastness of the colours obtained

lying between those of the direct shades and those dyed on previously mor-
danted cotton.

Silk is dyed in acidulated boiled-off liquor and the colour obtained is very

fast to light, water, and washing. Unions and satins, see p. 464.

METHYL VIOLET B to 5 R, HOFMANN’S VIOLET, PRIMULA, DAHLIA.

HCl or €^^^4 • NHC^H,
^CeH^-NHCglig.HCl

Hofmann’s violet consists of various methyl- and ethyl-derivatives of

Magenta, which were originally produced by methylating or ethylating

Magenta with methyl or ethyl iodide, one, two, or three methyl or ethyl

groups combining with the rosaniline base. The hydro-iodides tnus formed
were converted into the hydrochlorides, which are more freely soluble in

water. The ethyl-derivatives dye a redder shade than those of methyl.

The violets form salts, with one, two, and three equivalents of acids
;
the

monacid salts only are stable in solutions. They yield leuco-compounds, from
which the original dyestuffs are regenerated by the action of oxidising agents.

Violet 5 R, the reddest of the violets, shows the following reactions :—It is

a green crystalline powder, soluble in water, with a mageuta-red colour. The
aqueous solution is turned yellowish-brown by hydrochloric acid, and gives a
brown precipitate with caustic soda. Sulphuric acid gives a yellowish-brown

solution which remains unchanged on diluting with water.

Applicationt—Hofmann’s violet has been almost completely replaced by
ordinary Methyl violet, and is used nowadays for white dyeing of wool only.

It yields very pure red-violet shades, the reddest of the various Methyl violets.

For methods of dyeing, see p. 494.

METHYL VIOLET B and 2 B, PARIS VIOLET.
The ordinary Methyl violets are mixtures of the hydrochlorides of various

methylated pararosanilines, and consist chiefly of the two salts

<:̂OaH4=N(CH8) . HCl
Penlamethylpararosaniline hydrochloride.

and

Hexamethyl pararoaaniline chloride.

Methyl violet is produced by the oxidation of dimethylaniline with cupric
chloride. The more methyl groups there are in the product, the bluer is the
shade. In its general chemical character Methyl violet resembles Hofmann’s
violet. The commercial product is the hydrochloride, which occurs as a powder
or in irregular lumps having a green metallic reflex. It dissolves in water and
in alcohol, as also in amyl-alcohol, with a violet colour. On addition of hydro-
chloric acid, the solution becomes yellowish-brown

;
caustic soda gives a

brown-red precipitate. Sulphuric acid dissolves the dyestuff with a yellow
colour, which b^omes, on diluting with water, at first yellowish-green, then
greenish-blue, and, finally, violet.

Application,—See next page.

Methyl violet is also used as an antiseptic, and is brought into the market
for this purpose in a pure state, under the name “ PyolUanin coendeumy* by E.

Merck (Darmstadt).
METHYL VIOLET 6 B or BENZYL VIOLET.
Methyl violet 6 B or pmtamethylbenaylpararosanUim chloride is a benzylated
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Methyl violet produced by the action of benzyl chloride on ordinary Methyl
violet. Methyl violet 6 B is very similar in its reactions and properties to

Methyl violet B and 2 B.

Application,—See below.

Methyl violet 3 B, 4 B, and 5 B are mixtures of the ordinaiy Methyl violet

and Methyl violet 6 B. Methyl violet 7 B and Marine blue (see p. 485) are

mixtures of Methyl violets and Methylene blue. Mixtures of Methyl violets

with Malachite green are met with in commerce under the names of Fast hlusy

Indigo bltte, <&c., and mixtures with Magenta are offered as Dahlia and Primula,
CRYSTAL VIOLET (B.A.S.F., Ch. Ind. Basle, Sandoz, <fea).

02jH3oN,ca + OH^O.

Crystal violet is pure hexamethylpararosaniline chloride produced by the

action of phosgene gas on dimethylaniline. It is brought into commerce in

well-defin^ crystals, which contain eight equivalents of water of crystallisation,

and possess a j^uliar greenish-brown metallic redex, or as a greenish powder.
It dissolves very easily in water and in alcohol, with a deep violet-blue colour.

Hydrochloric acid turns the aqueous solution first blue, then green, and finally

yellow, with formation of polyacid salts; caustic soda produces a violet

precipitate. Sulphuric acid dissolves the dyestuff with a yellow colour, which
passes, on dilution with water, through olive-green and blue into violet.

Crysttd violet belongs to the Methyl violets, but possesses the advantage of

great colouring power, extreme solubility, and of having no tendency to

produce a bronze scum on the dye liquor or on the goods. It dyes a very
bluish-violet of great purity.

Application,—See below.
ETHYL PURPLE or VIOLET 6 B (B.A.S.F., Ch. Ind. Basle).

This dyestuff consists of pu/re hexaethylpararosaniline chloride. It is an-

alogous in constitution to Crystal violet, and is similarly prepared by the action

of phosgene gas on diethylaniline. The commercial product forms a green
crystalline powder, which is easily soluble in water, with a violet-blue colour,

and resembles Crystal violet in its reactions and properties. It dyes the bluest

violet shade of the various Methyl violets—still bluer than Crystal violet, and
equal in purity to the latter.

Applications of the Methyl Violets,—The various Methyl violets are
very similar in their properties

; they are readily soluble in water and dye
from reddish- to bluish-violet shades on the vegetable and animal fibres. They
are frequently used to brighten other colours by topping—e.y., vat-indigo,

logwood, Alizarine violet, Direct cotton colours and Sulphide colours.

The Methyl violets are not fast to light.

Cotton is mordanted with tannin and antimony and dyed in a fresh
lukewarm bath as usual for Magenta, Ac. The shade is fairly fast to soaping.

Dark shades are obtained by fixing the tannin with iron solutions, to which
aluminium sulphate may bie added for shading. The fixing-bath can be
dispensed with if fastness to washing is not required. In the latter case the
two following methods, which give brighter shades, may be used :—^Work the
cotton for half an hour in a bath containing 10 per cent of its weight of alum,
wring without washing, and work it for 20 minutes at 60* to 60* in a bath
containing 5 per cent, of its weight of soda crystals ; rinse the cotton well and
dye in a fresh lukewarm bath

;
wring and dry without washing. Or prepare

for 10 kgs. (lbs.) of cotton a mordanting-bath as follows :—50 grms. (f oz.) each
of acetate of lead and tin crystals are cUssolved together in 200 litres (20 galls.)

of hot water; the mixture is allowed to stand until the precipitate formed has
settled ; then the clear liquor is run off and used. Enter the cotton into the
clear liquor, heat to 70* or 80* C., turn for half an hour, and then pass into a
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lukewarm bath of neutral soap, turn for 15 minutes and wash ; dye in a fresh

tepid bath, wring, and dry without washing. The other methods indicated in

the introduction to this chapter— with Turkey-red oil—may also be
employed.

Wool is dyed with the Methyl violets in neutral or acid baths. Water having

temporary hardness is corrected with tartaric acid, bisulphate of soda, <fec. When
dyeing in a neutral bath without any additions, the bath is rapidly and com-

pletely exhausted; but the colour will not dye evenly. Better results are

obtained by adding 10 per cent, of magnesium sulphate, or, still better, 5 per

cent, of this salt and 5 per cent, of zinc sulphate to the neutral bath ; it is not
exhausted in this case, but the colour is taken up slowly and evenly. In an acid-

bath wool is dyed with 4 per cent, of alum or 2 per cent, of sulphuric acid, or

best with 2 per cent, of sulphuric acid and 10 per cent, of magnesium sulphate.

In all cases the wool is worked in the boiling bath for 20 minutes, and left in

the bath until it has cooled to 60® or 70°. It is then taken out, washed, and
dried. Very fine pure shades are produced with Crystal violet by dyeing in a

soap-bath, and subsequently stoving as described for Auramine (p. 474).

Silk is dyed in an acid-bath with, or without, boiled-off liquor. The silk is

entered into the warm bath, the temperature raised to the boil and maintained

so for 15 to 20 minutes. After dyeing, the silk is washed and brightened in

weak acid. For the red shades acetic or tartaric acid, for the blue shades
sulphuric acid is used for acidifying and brightening

;
for Crystal violet and

Ethyl purple, however, the organic acids are always preferable.

NEUTRAL VIOLET (Cassella).

Neutral violet, or dimethyldiamidophenazine hydrochloride, closely resembles
Neutral red, and is prepared by boiling nitrosodimethylaniline and metapheny-
lenediamine together in aqueous solution, and passing a current of air through
the liquor. Neutral violet forms mono-, di-, and triacid salts; the monacid
salts only are stable in solution. On reduction it yields a leuco-compound,
from which the original dyestuff is regenerated by the action of the air.

Neutral violet forms a greenish-black powder, the dust of which irritates

the mucous membranes. It dissolves in water with a red-violet colour, which
is turned blue by an excess of hydrochloric acid

;
caustic soda produces

a brown precipitate. Sulphuric acid dissolves it with a green colour, which
passes on dilution through blue into red-violet.

Application,—Neutral violet is used on cotton only. It dyes a dull

violet which is not fast to light. Mordant with tannin and antimony, and
dye in a neutral bath. Heat slowly to 50®.

FAST NEUTRAL VIOLET, PASTE (Cassella).

This dyestuff is produced by the action of nitrosodimethylaniline on
diethylmetaphenylenediamine and belongs to the Safranines. The oommercial
product forms a dark bronzy paste, soluble in water and in alcohol with a red-

violet colour. Hydrochloric acid makes the solution less reddish, caustic soda
causes no change. The solution in sulphuric acid is brownish-violet and
becomes on diluting at first blue and then violet.

Application,—Fast neutral violet is recommended for the dyeing of
cotton only on a mordant of tannin and antimony. It dyes a red-violet
shade, for which good fastness to soap is claimed; in fastness to light it is

superior to the Methyl violets.

MAUVE. 0,,H2,N,C1 or or

H,N-CVH,<^^^CVH,-NH . C.H,

A
Cl C,H,
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Perkin’s Violet, Bosolane, Mauveine, Chrome Violet, &c.

This compound possesses great historical interest, since it was the first

aniline dyestuff introduced into commerce, and was the immediate cause of

the grand development of the aniline industry. It was discovered in 1856

by W. H. Perkin, and was subsequently manufactured and introduced by
him as IVrian Purple. The formation of the dyestuff was observed as

early as lo34 by Professor Bunge of Berlin; at that time, however, coal-tar

and aniline had not received the attention that was given to them twenty
years later, so that Bunge was unable to convince capitalists of the importance

of his discovery, and, owing to lack of funds, did not succeed in introducing it

into practical use.

Perkin obtained the dyestuff. Mauve, by oxidising aniline oil containing

toluidine with chromic add, and by this method it is still manufactured.
Mauve belongs to the Safranines and is a mixture of salts of phenyU and tolyh

Bc^ranineB,

The commercial product is the hydrochloride or sulphate. It occurs as

a red-violet paste ;
or, in crystals, which are sparingly soluble in cold, more

freely in hot or acidulated water, with a violet-red colour. Hydrochloric acid

does not alter the aqueous solution; caustic soda produces a violet-blue

precipitate. Sulphuric acid dissolves the dyestuff with an olive-green colour;

the solution becomes, on dilution with water, at first blue and then violet-red.

Ethylated Mauve has been brought into commerce under the name of

DaJdia^ which closely resembles Mauve.
Application.—^Mauve dyes a dull violet of the shade of the old British

penny stamps, which were printed with mauve. In the production of bright

greys it is us^ as a substitute for orchil and ammoniacal cochineal.

Mauve is much faster to light than the Methyl violets and equally fast

to washing
;

it is applied in the same way as they are, to the various fibres.

It may also be dyed on unmordanted cotton.

ROSOLANE <M.L.BA TANNIN HELIOTROPE (Cassella), GIROFL^
(Durand), METHYLENE VIOLET (M.L.6., Durand), CLEMATINE (Qeigy),

FUCHSIA (Ob. Ind. Baale), RUBRAMINE (Noetzel), SAFRANINE MN
(B.A.S.F.).

These dyestuffs belong to the Safranines and are identical with or very
similar to each other. They are produced by oxidising amidodimethylaniline,

together with the toluidines, or by the action of nitrosodimethylaniline on
toluidine or xylidine or by similar reactions. The commercial products form
brown or glistening green powders, which show reactions similar to those of

the Safranines. They are applied exactly like the Safranines and are useful

dyestuffs, especially for cotton dyeing and calico-printing. Their red-violet

shades are not quite equal in beauty to those of the Methyl violets, but very
much faster to light and very good to washing.

PABAPHENYLENE VIOLET (Dahl).

This product is an amino derivative of phenylroainduliney and is formed by
fusing paraphenylenediamine with azo-compounds of alphanaphthylamine in

the presence of benzoic acid. It forms a dark brown powder, soluble in water
with a violet colour. Hydrochloric acid causes no changes, while caustic soda
produces a violet precipitate. The solution in sulphuric acid is blue-violet

and becomes less bluish on diluting.

Application.—Paraphenylene violet is used in cotton dyeing and
printing, and is applied in precisely the same way as Paraphenylene blue
(see p. 490). It is distinguished by superior fastness, but it does not equal
the blue in this respect.
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BISMABCE BROWN.
MANOHaSTKB BROWK, FHBNYLBNB BBOWK, VBSUVINB, aAKBLUB

LXATHBB BROWN, Ac.

NH»
OijHjsN, . 2FC1,

N,
NH,

2HC1 or
NH,

CigHigNg . 4HC1, i.e., OgH/
\Ng-OgH,(NHg)g

Bismarck brown is produced by the action of nitrous acid on meta-
phenylenediamine, and its constitution probably corresponds to one of the
above formulae ^or to both).

Similar proaucts are obtained by diazotising toluylenediamine
; they dye

redder shades of brown. Bismarck brown is a diacid (or tetracid) salt, which
is converted by reducing agents into phenylenediamine and triamidobenzene,
not into a leuco-compound.

The commercial product is a dark brown powder, soluble in water, with a

brownish colour. Hydrochloric acid makes the solution more yellowish, and
caustic soda produces a brownish flocculent precipitate. Sulphuric acid

dissolves the dyestuff with a brown colour, which is turned brownish-yellow on
dilution with water.

Application.—Bismarck brown resembles Chrysoidine (see p. 471), both
chemically and in its application. It dyes a bright shade of brown, similar to,

but redder than, catechu. The dyestuff has been employed to a great extent
on the various fibres, and is still used in great quantities. It has, however,
lost much of its former importance, as it is not fast to light, soap, or milling.

It is largely used in the dyeing of leather.

Bismarck brown should be dissolved in water free from lime at about 80®

0. The solution must not be kept for a long time, since it gradually
decomposes spontaneously.

Cotton.—Bismarck brown is applied in the same way as Chrysoidine. It can
also be fixed on tannin and iron. The shade becomes redder if alum is added
to the dye-bath. Catechu is brightened by topping with Bismarck brown.
The dyestuff is useful for the production of compound shades in combination
with the other basic colours and for brightening the direct cotton colours,

sulphide and wood colours.

Wool may be dyed with Bismarck brown as with Chrysoidine.

Silk is dyed by the same method as is described under Chrys&idine.

METHYLENE GREY (M.L.B.), NEW GREY (Bayer), NIGRISINE,
MALTA GREY (Poirrier), PAST GREY (Oehler-Griesheim).

The composition and constitution of this dyestuff are not yet known. It is

produced by boiling the aqueous or alcoholic solutions of nitrosodimethylaniline
hydrochloride or by the oxidation of para-amidodimethylaniline.

It forms a greyish-black powder, which dissolves in water with a reddish-

grey colour. Hydrochloric acid makes the solution bluish-grey. Caustic soda
produces a dark grey precipitate. Sulphuric acid dissolves it with a greyidi-
yellow colour which Incomes reddish-grey on dilution with water.

^Application.*—This grey is sometimes used for the dyeing of cotton and
of cotton and silk mixed goods, and in calico-printing. It dyes a pure grey,

and is relatively fast to light and soap. Calcareous water is corrected witli

hydrochlorio acid.

*Th. Baumann, J<mm. Soe. Dyer» and Cd,, 1890, p. 96.

32
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Cotton ia mordanted with tannin and antimony and dyed in a neutral bath,

the temperature of which is gradually raised during one hour to the boil.

The dyestufiP can also be dyed without a mordant on cotton, even in the

presence of hydrochloric acid. In this case it ia steamed or aged after dyeing
and then passed through a bichromate bath per cent, solution) at 60**. The
shade is more reddish than on tannin mordant. The addition of acetic acid to

the dye-bath makes it bluer.

Suk and cotton and silk mixed goods are dyed in a neutral bath without
mordants.

NIGEOSINE (SOLUBLE IN SPIRIT). SILVER GRET, steel grey.
Nigrosine is a product similar to Induline. It is not a homogeneous

substance and its composition is not known. It is prepared by melting

a mixture of nitrophenol with aniline and aniline hydrochloride in the

presence of iron.

The Nigrosine of commerce is a greyish-black powder soluble in alcohol

but not in water. It resembles Induline.

Application.—^Nigrosine dyes fast shades of bluish-grey. It is not used
much in dyeing, since it yields light shades only ; but it is used to some extent

in printing cotton and silk piece goods and for colouring varnishes, spirit

varnishes, oils, fats, and waxes. It is applied to the various fibres in the same
way as Induline, soluble in spirit.

FAST BLACK (Leonhardt).

Fast black is the product of the reaction of nitrosodimethylaniline with
metaoxydiphenylamine. It forma a black powder, which is soluble in water
with a violet-black colour

;
the aqueous solution gives a black precipitate on

addition of hydrochloric acid, while caustic scda produces a violet- black

precipitate. The solution in sulphuric acid is almost black, and becomes
violet-black on diluting with water.

Application.—Fast black is dyed on cotton mordanted with tannin and
antimony. It produces a blue-black shade, which is fairly fast to light, soap,

acids, and alkalies. A deep black of very good fastness is obtained on a
mordant of sumach and iron.

DIAZINE BLACK (Kalle).

Azo-colouring matter, produced by the action of diazotised Safranine on
phenol, analogously to Diazine blue and Diazine green.

Diazine black forms a dark brown powder which dissolves in water with
a bladkish green-blue colour and in alcohol with a reddish-blue colour.

Hydrochloric acid produces in the aqueous solution a soluble black-green

precipitate, caustic soda a red precipitate. The solution in sulphuric acid is

green, and on diluting it becomes at first violet and then yields a black-green
precipitate. Diazine black is decolourised by reduction with zinc and acid;
the solution becomes pink in the air by formation of Safranine.

Application.—Diazine black is dyed, like Diazine blue, on cotton either
mordanted with tannin and antimony or non-mordanted

;
an addition of some

alum is useful for levelling. It yields on mordanted cotton with 4 per cent,

of dyestuff a black of very good fastness to soap and light.

JANUS BLACK (M.L.B.) is a dyestuff similar to Diazine black, and
applied in the same manner (see also pp. 462 and 464).

EOSINS AND RHODAMINES.
The dyestuffs which are described in this chapter are closely related to each

other by their chemical constitution. They dye shades ranging from yellow to

bluish-red, which are distinguished by an extraordinary brilliancy*
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All the Eosins are derivatives of Fluorescein, which is produced by the
CO

condensation of phthalic anhydride, O0H4<C0q>O, and resorcin :

—

^8^4 • 2CjH[4(OH)j ^20^18^6 ^ 2HjO*
Phthaiie anhydride. Resorcin. Fluoreteein.

Fluorescein is a derivative of triphenylmethane carboxylic acid. (Structural

formula, see on p. 502.)

The various commercial Eosins are the alkali salts of chlorine-, bromine*,

iodine-, or nitro-substitution derivatives of Fluorescein or the methyl- and
ethyl-ethers of Fluorescein and some of its derivatives; Chrysolin is a ben-

xylated Fluorescein, and Cyclamin is a sulphur derivative.

Rhodamine B is obtained like Fluorescein by the condensation of phthalic

anhydride with diethylmetamidophenoL Its parent substance is Rhodamine
or diaminophenolphthaleln.

Most of the other Rhodamines are derivatives of this substance.

Rhodamine S resembles the other Rhodamines constitutionally
;

it is not

produced, however, from phthalic anhydride, and does not belong to the

triphenylmethane group. It is formed by the condensation of succinic an-

CO
hydride, C

2
H

4<qq>0 ,
with diethylamidophenol, and is a derivative of

diphenylmethane (the constitutional formula is given on p. 508, Rhodamine S).

The commercial Rhodamines are the basic (t.e., monacid) hydrochlorides of

organic bases. Rhodamine S is the zinc chloride double salt.

Rhodamine B, the oldest member of this group, forms, so to say, the

connection between the basic and the acid dyestuffs, as it possesses both basic

and acid characters, and may be dyed both on tannined cotton and in an acid

bath on wool or silk. Some of the Rhodamines, the so-called Anisolines,

Irisamine, and the Rhodines have no acid character, their acid group, the
carboxylic group, being etherihed. The Eosins, on the other hand, have the
property of feeble acids.

To the group of the Rhodamines also belong the acid Yiolamines (see Aoid
Colours).

All the compounds of this group are converted into leuco-compounds by
reduction, and are regenerated more or less rapidly by oxidation; but the
original dyestuffs are not always reproduced, since tne substituting groups

—

such as bromine or iodine—are frequently eliminated by the reducing agents.

The colours are mostly soluble in water and in dilute alcohol
; those which

are sparingly soluble in water are dissolved in alcohol before use

—

Spirlt-Eosins

The solutions show more or less intense fluorescence, which is stronger in

alcoholic solutions (the Erythrosins do not fluoresce in aqueous solutions, and
Eosin B N very little).

The colours of this group dissolve in concentrated sulphuric acid with a
yellow colour, while they vary in their reactions towards hydrochloric acid and
caustic soda according to their phenolic or basic character. Fluorescein and its

derivatives remain in solution on addition of caustic soda, and are precipitated
by hydrochloric acid ; the reverse reactions take place with the Rhodamines.
Cmloride of lime decolourises the solutions on heating. The Eosins form lakes
with various metallic salts, especially with lead salts ; some of these are ex«
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tensiyely used on account of their great brilliancy as pigments (vermilionettes).

Most of the Eosins may be recognised by the fluorescence of their solutions,

especially in the presence of ammonia ;
those which do not fluoresce yield, when

reduced and re-oxidised, the intensely fluorescent Fluorescein, and they can be

detected in this way. The Ehodamines fluoresce in aqueous solutions at the

ordinary temperature but not at the boil. The Eosins and Rhodamines are

distinguished by their phenolic or basic characters respectively, especially on

shaking wiUi eiber. If the bromine or iodine derivatives of Fluorescein are

dissolved in strong sulphuric acid and the solution is heated, bromine or iodine

escapes ;
the former is detected by the smell, the latter by reacting on moist

starch paper and by evolving violet vapours.

The Eosins which are freely soluble in water are stripped from the fibres by
dilute alkalies, the Spirit-Eosins by alcohol ; the Rhodamines are extracted to

some extent both by alkalies and by alcohol. The. dyestuffs can be recognised

by their fluorescence, <kc., in the solutions thus obtained. Care should be

t^en, however, not to confound them with Thioindigo red.

The quality and strength of the Eosins and Rhodamines are estimated by
dye-tests. The strength may also be determined by titration with TiCL (see

Part IX.). The Eosins are dyed, with the addition of common salt, botn on

wool and on unmordanted cotton—as described below; the Rhodamines are

tested on wool or silk.

Application of the Eosins and Rhodamines .—The Eosins and
Rhodamines can be dyed both on the vegetable and on the animal fibres. The
Eosins have been valued very highly for the brilliancy of their shades, which is

surpassed by no ether group of colours. They are still used for this reason in

silk dyeing, especially the Spirit-Eosins, which give brighter colours than the

soluble Eosins, and are distinguished by a very intense fluorescence. In the

dyeing of wool and cotton, however, they have oeen replaced to a great extent
by other dyestuffs, which are both less fugitive and less expensive

, frequently
the property of fluorescing is objectionable. Indeed, the Eosins are rarely

dyed on wool, and to a limited extent only on cotton, since the azo-dyestufis

have come into the market. The before-mentioned lakes (vermilionettes) are
still largely employed as steam colours in calico-printing (especially to produce
reds on indigo blueV These lakes are used, however, in much larger quantities

for the colouring 01 paper and for painting ; they are of great v^ue for theso
purposes, not only on account of their extraordinary brightness, which rivals

that of genuine vermilion, but also for their being comparatively fast to light

(in contrast with the Eosins which are dyed on the textile fibres).

The Rhodamines are not inferior to the Eosins in beauty and brilliancy of

shade, and they evince also strong fluorescence on the animal fibres. The
Rhodamines of acid character (B, G, 3 B) are not of great value for the dyeing
of cotton, since they cannot be fix^ on this fibre permanently without losing

their brilliancy ;
they possess, however, considerable fastness both to light and

to soap on silk and wool, and they are used with advantage to produce brilliant

red shades on these fibres. The Rhodamines which possess merely basic

character, like the various Anisolines, Rhodines, and Irisamine, are, however,
of great value for the production of brilliant pink and red shades, fast to
washing on tannined cotton. Rhodamine S is recommended for the dyeing of
non-mordanted cotton, and of cotton and silk mixed goods.

T^e Eosins soluble in water require about 30 parte of hot water for solution.

Since they form insoluble lakes in hard water, soft water or water which has
been boiled with sodium carbonate should be used ; the latter may be employed
in its weakly alkaline state. The Eosins, soluble in spirit, are dissolved
in dilated methylated spirits, as described on p. 459. The Rhodamines are
dissolved, like the basic colours, in about 250 parte of hot water.
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Jpplioation on Cotton and Linen.—The Rhodcminea^ with the
exception of Bhodamine S, are usually dyed on tannin-mordanted cotton

like the basic colours, as will be indicated with the special description of the
several brands.

The Eoaina are by the following methods :

—

First Method.—^The dye-bath is prepared with a lukewarm solution of

common salt to stand at 6° Tw.
;
the colour solution is added and the material

turned in the liquor at 40* to 50* for forty-five minutes, then wrung, and dried

without washing. The bath should be very concentrated (amounting to not
more than ten times the weight of the cotton), and is kept for further use.

Light shades only can be produced, and the Colour is stripped by rinsing with
water.

Second Method.—^The material is first worked in a lukewarm bath of sodium
stannate, and, after steeping for two to three hours, treated for about the same
time in a bath of basic alum. After this it is wrung, dyed as by the first

method, and dried without washing. All the liquors snould be very con-

centrated ; the dye-bath is not exhausted. The shade is not fast to soap, but
faster to rinsing with water and more intense than that obtained by the first

method. Use, for 10 kgs. (10 lbs.) cotton,

i kg. (i lb. ) of stannate of soda,

i kg. lb.) of alum, and
100 grms. (1^ oz.) of soda crystals

;

dissolve the alum and the soda crystals separately, and mix the solutions.

Third Method.—The goods are saturated with a solution of Turkey-red
oil—50 grms. per litre (4 lb. per gall.)—wrung, dried or steamed, turned for

half an hour in acetate of alumina (3** Tw.), dri^, passed through a weak chalk

bath, and well washed in water. After this the material is dyed as by the first

method. A hot strong solution of soap may be used with similar results

instead of the Turkey-red oil. The dye-bath is not exhausted, and the shades re-

semble, both in appearance and in fastness, those obtained by the second method.
The following method of mordanting, which is recommended by the Badische
Anilin- und Soda-?abrik, allows of obtaining uniform shades through the

material :—Prepare a stock liquor of 1 wrt Turkey-red oil and 2 parts water,

and put 12 to 15 litres (2^ to 34 galls.) into a tramping dish. Mordant one
handful (i.e., 2 lbs.) of bleached dry yarn in this liquor, wring well, mordant
again, wring and level at the wringing-post, strike out, and dry. For
freshening up the bath, use, for each handful of yarn, 1 litre (1 quart) of liquor

prepared by diluting 3 parts of stock liquor with 1 part water, and treat the

whole lot in the same way. Dry at a moderate temperature. Repeat the
whole treatment once or twice, diluting the stock liquor so that the bath
always remains of the same strength.

In order to test the strength of the mordanting bath duiing working, shake
50 c.a of the liquor, before beginning to work and from time to time during
the working, with 10 c.c. sulphuric acid in a graduated 100 c.c. cylinder, allow
the oil to separate, and read off the number of c.c. of oil. The quantity of oil

which separates should always remain the same.
Fourth Method.—More bluish shades are produced with the Eosins if, in the

third method, a solution of a basic lead salt (at about 3* Tw.) is substituted for

the red liquor. The goods may also be imprecated first with the lead salt,

passed through ammonia, washed in water, and wen dyed. The use of lead salts

has the disadvantage that the colour is blackened by sulphuretted hydrogen.
Application to Jute is dyed at the boil, with the addition of

some alum and acetic acid, washed, and dried.

Application to Wool.—^Wool is dyed with the Eosins at the boil with
*
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the addition of acetic acid or alum. Alum gives the brighter shades, but the'

wool has a harsher feel than when dyed with the addition of acetic acid.

Boil for 20 minutes, wash and dry. Better results are obtained by the*

following method :—^Prepare the bath for 10 kgs. (10 lbs.) wool with

200 litres (20 galls.) of water,

) kg. (i lb.) of alum,

300 grms. (5 ozs.) of tartar, and

i kg. (t lb. ) of aoetio aoid

;

woik the wool for half an hour in this bath at the boil, allow to cool, add the
colour solution, turn quickly for *15 minutes, heat gradually to boiling, turn for

15 minutes more, wash, and dry. The bath is exhausted, if it is sufficiently

acid ;
otherwise more acetic acid may be added.

The Bhodamines may be dyed like the Eosins. They are, however, best

dyed in a feebly acid bath :—Prepare the bath for 10 kgs. (10 lbs.) wool with

1 to 2 kgs. (lbs.) Glaubersalt,
200 to ^0 grms. (3 to 8 ozs.) acetic aoid,

and the requisite quantity of dyestuff ; enter at 40*, heat to the boil, and boil

for one-half to three-quarters of an hour. Instead of acetic acid 200 to 400
grms. (3 to 6 ozs.), sulphuric acid may be used or the dyeing may be carried

out without the addition of any acid in a neutral bath. Dyeing in a neutral
bath is especially useful in the onedip method of union dyeing with direct

cotton colours (see p. 386) in order to shade the wool.

The Eosins are very fugitive to light ; the Rhodamines are much faster

in this respect. Both groups of colours are fairly fast to milling, and fast to

acids, alkalies, and stoving.

Application to SUk.—Silk is ^ed with the Eosins with the addition of

acetic acid or in a bath of boiled-off liquor which has been acidulated with
tartaric or acetic acid. Use for 10 kgs. (10 lbs.) of silk

30 litres (3 galls.) of boiled-off liquor,

270 litres (27 galls.) of water,

and sufficient acid to make the bath slightly acid
;
add the colour solution,

turti the silk while heating to the boil, and work for half an hour in the
boiling bath

; wash, and brighten in a warm bath containing a little acetic or

tartaric acid, wring, and dry.

The Bhodamines are best dyed in a neutral bath of boiled-off liquor or in
one slightly acidulated so as to just give a sour taste. Enter the silk at 40* C.,

turn a few times, add the colour solution, turn rapidly six times, heat to 60* C.
and finally to boiling. Or the silk is dyed without boiled-off liquor. Enter at
60*^ C., heat to 80* O., and add sufficient acetic acid to exhaust the bath.

Fluorescein, the mother-substance of the Eosins, is produced by heating
1 molecule of phthalic anhydride and 2 molecules of resorcin to 200* 0. in the
presence of zinc chloride. It forms a dark yellow crystalline powder, which is

verjr sparingly soluble in the usual solvents, except dilute alkalies and hot glacial

acetic acid. It possesses little tinctorial power and is not a commercial article.

URANIN (Cao^HioOgNa^). PLUORBSOBiN.
Uranin is the s^ium salt of Fluorescein. Yellowish-brown powder

;

or C =oH3^0
leH.COOH.

FLUORESCEIN.

C^Ha^OH

O20H1A or \y0XXo

I

^xfeH^COO
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aqueous solution, yellow with intense green fluorescence ; HOI, yellow
flocculent precipitate ; NaOH, darker with a dark green fluorescence ; solution

in HoSO^, yellow ; on diluting with water, yellow.

uranin dyes wool and silk yellow, and is used to a very limited extent in

wool printing.

/Av {8^
CHRYSOLIN (Monnet). Oa^Hi^OgNaa or

^^jH4COONa.

Chrysolin, the sodium salt of a benzylatea fluorescein, is produced by
heating phthalic anhydride, resorcin, and benzyl chloride together in the
presence of sulphuric acid.

Beddish-brown powder or lumps with a greenish reflex ; aqueous solution,

brown with a green fluorescence; HCl, brown-yellow precipitate; NaOH,
darker

; solution in H2SO4, yellow ; on diluting, yellow precipitate.

Chrysolin dyes a yellow shade which is very similar to turmeric
;
the colour

is moderately fast to light on the animal fibres. It is used sometimes in cotton
dyeing for topping quercitron yellow.

AUREOSIN, a chlorinated fluorescein, and RT7BEOSIN, a nitrated aureosin,

have disappeared from the market.
EOSIN ORANGE and EOSIN 3 G are mixtures of dibrom- and tetra-

bromfluorescein, which behave similarly to Eosin, and yield orange and
yellowish-red shades.

EOSIN. 02oH«OfiBr4K3 or

EOSIN, YELLOWISH; EOSIN, SOLUBLE; EOSIN G, J, A, B, O G F, Ac.

Eosin is the potassium- (or sodium-) salt of tetrabromfluorescem, and is

produced by the action of bromine on fluorescein.

Eosin comes into the market in the form of small red crystals with a bluish

reflex, or as a dark red amorphous powder, and is completely soluble in three

times its weight of water, with a red colour; the dilute aqueous solution is pink
coloured with an intense yellowish-green fluorescence. The alcoholic solution

evinces a still more intense fluorescence. Mineral acids precipitate from the

aqueous solution of Eosin tetrabromfluorescem in the free state as an amor
phous orange-coloured powder, which is nearly insoluble in water ; it dissolves

in alcohol with a reddish-yellow colour without showing fluorescence. Tetra-

bromfluorescem is a fairly strong acid, and its salts are not decomposed by
acetic acid. The aqueous solution of Eosin becomes darker on addition of

caustic soda, and produces a soluble yellowish-red precipitate. The solution

in strong sulphuric acid is yellow, and yields, on diluting with water, a yellow

flocculent precipitate.

Eosin dyes a more yellowish shade than any of the following Eosins or

Bhodamines. The colour is a yellowish-pink, or, in conjunction with lead

mordants, a cherry-red.

ERYTHRIN. C2oH-Br408(OCH3)(OK:).
EOSIN, SOLUBLE IN SPIRIT; PRIMEBOSE A L*ALCOOL; METHYL-

EOSIN.
Erythrin is the methyl-ether of Eosin, and is produced by heating Eosin

with wood spirit and sulpnuric acid.

Dark red powder with a green reflex, sparingly soluble in water, not



504 A UAinjAL OF DYEING.

soluble in absolute alcohol, but freely soluble in alcohol containing 50 per

cent, water. This solution is red with a brownish-yellow fluorescence. HCl
produces in the aqueous solution a brown-yellow precipitate; NaOH makes
the aqueous solution darker; solution in H2SO4, yellow; on addition of

water, brown-yellow precipitate.

Erythrin dyes a pink shade with a brick-red fluorescence, which is more
bluish and brilliant tiian Eosin. The colouring matter is added to the dye-
bath in alcoholic solution. Its application is restricted to the dyeing of silk

and to the colouring of spirit varnishes.

PRIMROSE. 02oHeBr403(OC2H5)(OK).

PRIMEROSB A L'ALOOOL; EOSIN, SOLUBLE IN SPIRIT; EOSIN S;

EOSIN B B ; ETHYLEOSIN ; ROSE J B A L'ALCOOL.
Primrose is the ethyl-ether of Eosin, and is obtained by ethylating Eosin.

It forms a brown powder, and closely .resembles Erythrin (Methyleosin). The
shade is more bluish.

ERYTHROSIN G. 02oH303l2
(OK

)2 or

anj^OK

C<=O.H,I^O
OeH^COOK.

BIANTHIN Q; PYROSIN J; JAUNE D*ORIENT. lODOEOSIN.
Erythrosin O is an alkali salt of diiodofluorescein, produced by the action

of iodine on Fluorescein.

Brownish powder
;
aqueous solution, red, without showing a fluorescence

;

HOI, brown-yellow precipitate; NaOH, soluble red precipitate; solution in

H2SO4, yellow
;
on diluting, brown-yellow precipitate.

Er^^hrosin Q closely resembles the following dyestuff ; but it possesses a
more yellowish shade.

ERYTHROSIN. C2oH303l4(ONa)2.
ERYTHROSIN B or D; EOSIN, BLUISH; EOSIN B or J; PRIMROSE,

SOLUBLE; DIANTHIN B; PYROSIN B; lODOEOSIN B; ROSE B A L’EAU.
Erythrosin is an alkaline salt of tetraiodofluorescein, and is obtained

analogously to Eosin.

Brown powder; aqueous solution, cherry-red, without fluorescence; HGl,
orange flocculent precipitate; NaOH, soluble red precipitate; solution in

H2SO4, yellow ; on diluting, brown-yellow precipitate.

Ery^rosin dyes a very bright bluish-red, similar to Primrose, but richer in

tinctorial powers. It is used Uke Eosin on the various textile fibres.

EOSIN BN or SAPROSIN. C2oH308Br2(N02)2(OK)2.
EOSIN SCARLET B; METHYLEOSIN; ECARLATE.
Eosin BN is the potassium salt of dibromdinitrofluorescein, and is obtained

by the action of nitric acid and bromine on Fluorescein.

Dark olive-brown powder; aqueous solution, yellowish-red, with a faint

dark green fluorescence; HCl, yellow precipitate; NaOH, no change; solution

in ILSO^, yellow ; on diluting, yellow precipitate.

Eosin BN dves a bluish-red shade similar to Erythrosin, but less bright,

It is more suitable for wool than for silk dyeing, and is slightly faster to

light and milling than most of the other Eosins.

Various mixtures of Eosin BN with other dyestuffs formerly have been
brought into the market, and were used quite extensively in wool dyeing.

LUTEODDNNE is a mixture of salts of tetranitrofluoresoein, dinitro-

fluoresoein, and Orange II.

NOPAUN, IMPERIAL RED, and GOOOIN are similar mixtures containing

dinitronaphthol (Naphthol yellow) and Aurantia.
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PHLOZIH or PHLOXIN P. xsbythbosin bb.

!^OeHBr,4o
\n.H«CL . C(

OgoH^ClgBr^OgKa or 0
-CeH^Clj

.

COOK
Phloxin is an alkali salt of tetrabromdichlorfluorescein, and is pioduced

by the action of bromine on dichlorphthalic anhydride.

Brownish-yellow powder; aqueous solution, red, with a yellowish-green

fluorescence ; HCl, orange-yellow precipitate ;
NaOH, no change ; solution in

H2SO4, yellow ;
on diluting, reddish precipitate.

Phloxin dyes a beautiful bluish-red sh^e, bluer than Erythrosin.

CYANOSIN. CUH4Cl2Br403(0CH8)(0K).
Cyanosin or methylphloxin is produced by methylating Phloxin.

Brownish-red powder, sparingly soluble in water, freely soluble in dilute

alcohol with a crimson colour, and a reddish-yellow fluorescence ; HCl, destroys

the fluorescence of this solution; NaOH, has no action; solution in H2SO4,
yellow ; on diluting, yellowish-red precipitate.

Cyanosin dyes a much brighter and bluer shade than Phloxin.

ROSE BENOALE. C2oH4Cl2l408(OK)2.
This is the potassium salt of tetraiodc^ichlorfluorescem, and is produced by

the action of iodine on dichlorfluorescein.

Dark red powder
; aqueous solution, bluish-red without fluorescence

;
HCl,

orange-yellow flocculent precipitate; NaOH, finely-divided crimson precipitate;

solution in HgSO^, dark yellow
;
on diluting, dark orange flocculent precipitate.

Rose bengale dyes a more bluish-red than any of the preceding dyestuffs

of this group.
PHLOXIN TA, OooH2CLBr408(ONa)2;
CYANOSIN B, 0“H2CLBr408(0CH3)(0Na); and
ROSE BENGALE^, 02oXCl4l408(OK)2.
These are obtained from tetrachlorphthalic anhydride, analogously to

Phloxin, Cyanosin, and Rose bengale from dichlorphthalic anhydride. They
form red powders, and resemble in their general properties these dyestuffs.

They dye slightly more bluish shades.

CYCLAMIN (Monnet).

yC3HBr2^0K

C2oH,S2Cl2Br402(OK)2(?) or C^C.HBrg^O
\C3SCI2 . COOK

Oyclamin is probably a sulphur derivative of Fluorescein produced by
treating dichlorfluorescein, first with sodium sulphide, and, subsequently, with
bromine.

Bluish-red powder; aqueous solution, magenta-red without fluorescence;
HOI, scarlet precipitate; NaOH, no change; solution in HgSO^, orange; on
diluting, red flocculent precipitate.

Oyclamin is applied like the Eosins, and produces a beautiful very blue
shade of red which resembles the colour of the blossoms of the ordinary wild
Cyclamen,

RHODAMINE B (B.A.S.F., Ch. Ind. Basle). BOSAZEINB B. SAFE-
ANIUBB.

or c4o,h,£n(o,h,),.oi
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Khodamine B is the basic hydrochloride of Mra^thylmetamidophanolphi^^
or Mra^lhylrhodamine, It is obtained by heating diethylmetamidophenol
with phthalic anhydride or by the action of diethylamine on the chloride

of fluorescein.

Bed-brown or bluish-red or greenish crystalline powder
;
aqueous solution,

magenta-red with a brownish-yellow fluorescence; the fluorescence of the
aqueous solution disappears on boiling, but reappears when the liquid is

allowed to cool ; HCl makes the solution more yellowish
;
NaOH precipitates

the colour-base in the form of pink-coloured flakes; solution in H
2
SO4,

brownish-yellow, with a strong green fluorescence ; on diluting, crimson,
Application (see also p. 601).—Cotton is not dyed extensively with

Bhodamine B, since the colour is not very fast on this fibre. The usual
methods which are employed for the dyeing of the basic colours are applicable
for Bhodamine. A light bluish-pink is obtained on unmordanted cotton, a
fluorescent bluish-pink on cotton which has been prepared with Turkey-red oil

and alumina, and a bluish-red without fluorescence on tannin and antimony
mordants. Bhodamine is used with advantage for topping and brightening
Alizarin red on oiled goods

; but small quantities only must be used, lest the
shade become too bluish and of lessened brilliancy.

Wool and silk are dyed as indicated on pp. 501 and 502—wool in slightly

acid baths, silk in neutral or feebly acidulated boiled-off liquor, or with the
addition of only acetic acid. Exceedingly bright bluish-pink shades with a red
fluorescence are produced, which are valuable on account of their moderately
good fastness to light, which is much better than that of the Eosins.

Bhodamine B dyes very evenly on wool, and the shades obtained are quite

fast to soaping, but the colour is liable to bleed into the white on milling. The
colour on silk also possesses good fastness to the water test.

Bhodamine is fast to stoving, and is used for the production of exceedingly

bright pinks on wool by dyeing in a soap-bath and subsequent stoving (see

also Awamine and Victoria blue).

Beautiful pure and bright red colours are produced by mixtures of

Bhodamine with the azooranges and azo-scarlets.

BHODAMINE G (B.AS.F., Ch. Ind. Basle).

Bhodamine G is produced by heating Bhodamine B with aniline hydro-
chloride, and consists chiefly of triethylrhodamine.

Bed-brown powder ; aqueous solution, magenta-red with a brownish-yellow

fluorescence, which diminishes on heating; HCl, makes the solution more
yellowish; NaOH, precipitates the colour-b^e in the form of red flakes; solution

in HjSO^ yellow, with an intense green fluorescence
;
on diluting, red.

Application and Properties,—^Bhodamine G resembles Bhodamine B,

and is applied in a similar way to the textile fibres
; it dyes a slightly yellower

shade of pink.

BHODAMINE 8 B (B.A.S.F., Oh. Ind. Basle). ANISOLINE (Monnet).

C«^„N,03a or o4c,H3=^N(aH^. Cl
^^C^H^——COOC2Jffg

Bhodamine 3 B is the ethylester of tetraethylrhodamine, and is produced

by the etherification of Bhodamine B.

Brownish-red bronzy powder
;
aqueous solution, violet-red

; dilute aqueous
solutions show a strong brownish-red fluorescence ; the alcoholic solution is red

with a cinnabar-red fluorescence ; HOI, makes the solution more yellowish

;

NaOH, in the cold the solution becomes slightly redder and more intensely



EOSINS AND KHODAMINES. 507

fluorescent; on heating with NaOH the product is saponified and the base of
Bhodamine B separate ; solution in H2SO4, greenish-yellow

; on diluting, red.

Application and Properties.—Similar to Bhodamine 6 6, Bhodamine
3 B is chiefly dyed on ‘silk, on which fibre it yields excellent pinks, slightly

bluer than the ** B ” brand, with a fine yellowish-red fluorescence.
BHODAMINE 6 G (B.A.S.F., Ch. Ind. Basle). TRIANISOUNE (Monnet).

BOSAZEINE 6 G.

^OeH3—NHCC^H,)

or C^03H3^NH(C3H3).a
^C3H4C0002H3

Bhodamine 6 O is the ethylester of symmetrical diethylrhodamine, and is

produced by the etherification of symmetrical diethylrhodamine.
Yellowish-brown or red powder; aqueous solution, yellowish-red with a

strong greenish-yellow fluorescence ; HCl, makes the solution yellow
;
NaOH,

separates the colour-base in the form of a red flocculent precipitate
; solution in

H2SO4, yellow ; on diluting, red.

Application and Properties.—Bhodamine 6 G is a basic dyestuff which
is of special value for the dyeing of cotton and silk.

Cotton is usually mordanted with tannin and antimony for dyeing with
Bhodamine 6 G, very fine pink and scarlet shades being obtained, which are

good to washing and acids, but not fast to light. On a Turkey>red oil mordant,
still brighter, but loose pink shades are produced.

Wool may be dyed in a neutral or feebly acid bath, but the dyestuff is not
very valuable for this fibre.

Silk is dyed, as with Bhodamine B, very fine yellowish-pink shades with
a very strong, beautiful yellow fluorescence being obtained, which possess

good fastness to water.

IRISAMINE 0 (Gassella, B.A.S.F., Ch. Ind. Basle). RHODINE 8 G (Basle

Ch. Works).
NH,

CjjHjjNjO.a or c4o,H,=N(CH8)*. Cl

O3H4COOC2H3

Irisamine G is the ethylester of a symmetrical dimethylhomorhodamine,
and is produced by the action of dimethylamino-oxybenzoyl benzoic acid upon
amino p cresol and etherification of the product.

Brown or greenish crystalline powder ; aqueous solution, crimson-red with

a brown fluorescence ; the alcoholic solution is scarlet-red with a green fluor-

escence; HCl, orange solution; NaOH, red precipitate; solution in H2SO4,
yellow

;
on diluting, red solution.

Application and Properties.—Irisamine closely resembles Bhodamine
6 G in application and properties to the various fibres, but is distinguished by
its more brilliant and more bluish-red shade. It is es^dally valuable for the

dyeing of silk and of tannined cotton. On silk, exceedingly bright red shades

with a splendid bluish-red fluorescence are produced, such as are not obtainable

with any of the Bhodamines or Anisolines.

ROSAZEiNE 4 G (M.L.B.) is similar to Irisamine G. The shade is slightly

more bluish and not quite as brilliant.

ROSAZEiNE SCARLET G (M.L.B.).

This dyestuff also belongs to the Bhodamine series.

Bed powder
; aqueous solution, red without fluorescence ;

HCl, no change

;

NaOH, pink precipitate; solution in H2SO4, deep yellow ;
on diluting, red.
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j1pplication and Properties.—Same as Khodamine 6 O and Irisamine

O. The shade, however, is very much more yellowish and less bright, and is

that of a yellowish-scarlet.

RHODAMINE S (B.A.S.F., Bayer, Soc. Chem. Ind.).

,C,H3.N(0,H,),

0„H,iNA01 or o4o,H,=N(aH3)3.01
^OjH^COOH

Bhodamine S is the basic hydrochloride of the succinein of diethylmetamino-
phenol, and is obtained analogously to Bhodamine B by heating succinic

CO
anhydride, 02H4<^qq^O, with diethylmetaminophenol. It is similar to

Bhodamine B.

Green crystals or bronzy or blackish-brown powder; aqueous solution,

magenta-red, with a brownish fluorescence which disappears oh heating; in

alcohol sparingly soluble, with an intense yellow fluorescence ; HCl, makes the
solution more yellowish

; NaOH, precipitates the colour-base as crimson flakes;

solution in ^804, brownish, with a very strong green fluorescence; on
diluting, red solution.

Application.—Bhodamine 8 possesses considerable affinity for unmor-
danted cotton, and is suitable for dyeing cotton, and cotton and silk mixed
goods without the aid of mordants. It dyes a slightly yellower pink than
Bhodamine B and Q, but more bluish than ‘‘ 6 G.” The dye-bath is prepared
with the colour solution, and 1 or 2 parts of acetic acid for 1,000 parts of

water. The material is worked in this bath until the desired shade is

obtained. For cotton, which should be bleached and hot soaped before dyeing,

the temperature is raised to 35® to 45*
;
mixed goods are dyed without heating.

Bhodamine 8 is useful for shading direct cotton colours by topping. It
may also be dyed on tannin-mordanted cotton on which brighter and more
yellowish shades are obtained than with Bhodamine B. It is best to fix the
tannin with acetate of alumina instead of with antimony salts the shades
coming out more yellowish and brighter with the former.

ADDENDUM:

RESORCIN BLUE (FLUORESCENT BLUE) (80c. Chem. Ind., Sandoz). IRIS
BLUE (B.A.8.F.).

C,,,H
2
Br

4
N03(NH4).

Besorcin blue is the ammonium compound of tetrabromresorufin and is

obtained by heating resorufln in alkaline solution with bromine. Besorufln
(CigH^NOo) is obtained by the action of nitrous acid on resorcin, and is thus
constituted :

—

OA<n>OA(OH) or 0=0.H,<g>0.H,(0H).

i—

I

Besorcin blue comes into commerce as an olive-brown liquid which contains
small green crystals. The mass dissolves in water with a violet colour;
hydrochloric acid produces a brownish precipitate

;
caustic soda forms a red-

violet precipitate, while the solution becomes red-violet with a brownish-yellow
fluorescence. The dry substance dissolves in sulphuric acid with a blue-violet
colour, which becomes, on diluting with water, at first red-violet and then a
brown-orange precipitate separates out
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Application.—Resorcin blue is not dyed on cotton. It is not much used
for wool dyeing, but is employed on silk. It dyes this fibre with a blue-

violet colour and a remarkable reddish fluorescence which is seen very

prominently by gaslight; when used in combination with other colouring

matters it gives pleasing shades, all possessing fluorescence. The shade is very

fast to light, washing, and acids.

Silk is dyed in a boiled>off liquor bath which has been slightly acidulated

with acetic acid, and is brightened with acetic, tartaric, or sulphuric acid.

ACID COLOURS.
(See also under Dirtct Cotton CdoarSt Acid Chrome Colours, and Mordant Colours,)

The distinction of the acid colours as a separate group is based on practical

requirements, not on strictly scientific principles. On the one hand, there is

no sharp line of demarcation between them and the direct cotton colours, and
on the other hand, the acid colours, acid chrome colours and mordant colours

are frequently related to each other, a number of dyestuffs belonging practi-

cally to two of these groups or even to all of them, as is, for instance, the

case with Cotton yellow Q. A few, like the Soluble blues, can also be dyed
like the basic colours. The common characteristic property of the acid

colours is that they are dyed on wool or silk in an acid bath and that they

can be mixed with each other to produce compound shades.

In this chapter only those acid dyestuffs will be described which are

principally dyed without the aid of metallic mordants on wool or silk, and
which are usually termed Acid Colours." Those which are fixed, as a rule,

by after-chroming, like the Cloth reds. Alizarin yellows. Diamond blacks, <kc.,

will be treated in a separate chapter as Acid Chrome Colours, while those

which dye unmordanted cotton fairly fast to washing have b^n discussed

under the heading of Direct Cotton Colours.

N.B.—^The derivatives of Anthracene, like Alizarin saphirol, which dye
in an acid bath, will bo treated together with the other Anthracene colours

under the heading Mordant Colours.

The acid colours may be divided into three groups according to their origin

and chemical constitution.

1. Nitro-compounds.
2. Azo-compounds.
3. Sulphonated basic colours.

The first group, the nitro-compounds, owe both their acid character and
their tinctorial properties to the presence of several nitro-groups in their

molecule. In addition to the ** chromophorous " nitro-groups they contain,

as “auxochromous” groups, hydroxyl {OK)—e.g., Picric acid, C«EL(N02)3(0H),
or the imino-group (NH), as in Aurantia

[03H2
(N0o)3]2(NH), a dyestuff

now disappear^ from the market. The nitro-compounds are prepared by the
action of nitric acid on certain phenols, such as phenol or naphthol; or on
secondary aromatic amines

—

e.g., diphenylamine. With the exception of

Naphthol yellow S, none of these dyestuffs are sulphonated compounds.
Like the other acid colours the commercial products are sold in the form of

their alkaline salts (Picric acid excepted).

The second group, the azo-compounds, are, without exception, sulphonic
adds of amino- or oxyazo-compounds, the azo-group (—N=N—

)

being the
chromophor and the group (NH2) or (OH) respectively, the auxochromous
group. The acid azo-colours are produced oy combining diazotisecl aromatic
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amines and their sulphonic acids with aromatic amines or phenols or their

sulphonic acids, e,g ,
:

—

CoHgN : NCI + OioH5(OH)(S08Na)j + NaOH -
Diazoxjrlene Naphthol disulphonate

chloride. of sodium.

CjH^N : NC,oH4
(OH)(S03Na)2 + NaCl + HgO

Xylidine scarlet.

The acid azo-colours contain one or several azo-groups; some of the

tetrazo-compounds also belong to this class, and, generally speaking, the latter

cannot be strictly divided into acid colours and direct cotton colours, since

most of the tetrazo-colours can be dyed on the animal fibres by the same methods
as the true acid colours, although not always with satisfactory results.

The third group consists of the sulphonic acids of certain bases which are

colouring matters by themselves, and contain both the chromophorous and
the auxochromous groups. The bases are sometimes employed as basio

dyestuffs—«.</., Magenta or Aniline blue; in most eases, however, their

insolubility in water, cost of production, or other causes, prevent their

application in dyeing without being sulphonated, as is the case with the

bases of the Acid greens and Acid violets, (kc. The chromophors of this

group are generally in accordance with the origin of the dyestuffs, the same
as those of the basic colours. Most of these dyestuffs are derivatives of

triphenylmethane
;
notable exceptions are Tartrazin, Quinoline yellow, Thio-

carmin, and the Indulines and l^sindulines. By the entrance of the sulpho-

group into the basic compound an acid character is imparted to the latter,

and the tinctorial properties become correspondingly changed. The shade
remains about the same, but the fastness to light is increas^. In addition,

the dyestuffs lose by sulphonating the property of forming lakes with tannic

acid, and cannot be fixed on cotton or linen like the original substances;
for their fixation on the animal fibres an acid bath is required.

The various acid colours are sold in the form of their alkali salts
;
a few

—

e,g,^ the Patent blues—in the form of their lime salts. Picric acid is an ex-

ception; it is sold in the free state, owing to the picrates being explosive
substances.

The acid colours are decolourised by the action of acid reducing agents, but
they are affected in very different ways. The nitro-compounds are converted
into amino-compounds, from which the original colouring matter cannot be
regenerated. The azo-compounds are decomposed by the breaking up of the
azo-group and cannot be linked together again in a simple manner. Lastly,

most of the dyestuffs of the third group form leuco-compounds, from which the
original colouring matter is more or less easily regenerated by oxidation.

Methods cf Dyeing with the Acid Colours.—The acid colours, with very
few exceptions, cannot be fixed on cotton or linen so as to resist washing. If

precipitated in these fibres as metallic lakes with the aid of salts of aluminium,
tin, Ac. (similarly to the mordant colours), the lakes are decomposed by water
and the colour is extracted. The Soluble blues or Cotton blues resist water
slightly better. Of the other acid colours the Crocein scarlets and allied

colours only—t.s., the azo-compounds prepared by combination of amidoazo-

benzene or amidoazotoluene with betanaphthol sulphonic acid (B.), or the
so'called gamma acid, or alphanaphthol disulphonic acid (Sch.)—are of some
importance in cotton dyeing since they resist light better than the benzidine

colours and are not sensitive to acids. For this reason they are still employed
in cotton dyeing in spite of their inferior fastness to washing. The acid

colours have never been used to any large extent in the dyeing of linen,

but they find application on jute.
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It is principally the wool fibre on which the acid colours find application,

and on this material they are dyed to a very great extent, owing to the

simplicity of their application and the comparatively permanent character of the

shades ootained
;
the wool fibre possesses a natural affinity for acid colours,

acting as a base and forming more or less insoluble lakes with them. For
the Nation of the acid colours on wool an acid bath is required, and this

fact is usually explained by the supposition that the acid is necessary to set

the colour acid at liberty and to enable it to combine with the wool. From
investigations made on this subject,^ however, it appears that the acid which
is added to the dye-bath not only acts on the dyestuff, but also chemically

changes a portion of the wool so as to render it capable of combining with
the colour acid. Wool was boiled with 10 per cent, of its own weight of

sulphuric acid and then boiled out 9 times with 100 times its own weight
of distilled water, until the water was absolutely neutral to Methyl orange.

In dyeing with 2 per cent. Crystal scarlet without any addition of acid, the

wool showed a considerably fuller and more even shade than another pattern

dyed with 2 per cent, of the same dyed with an addition of per cent,

sulphuric acid. On the other hand, if the dye-bath was made up with

sufficient sulphuric acid to neutralise the sodium in the dye—^0*2 per cent,

sulphuric acid for 2 per cent. Crystal scarlet—a light sh^e only was ob-

tained; nor was double this amount sufficient to produce a full shade, and
practical experience has shown that the minimum amount necessary is 2 to

4 per cent., or from 20 to 40 times as much as would be necessary to liberate

the free colour acid. (See also Sisley, Jowm, Soc. Dyers and CoL, 1908, p. 251.)

The acid colours also possess great importance for silk although most of

them cannot be fixed on silk fast to washing. It seems that the basic

properties of the silk fibre are too feeble to render it capable of forming
stable compounds with the colour acids, and that the combinations which are

formed between the two substances are decomposed by water.

The acid colours produce beautiful and delicate hues, but they do not
possess great tinctorial power. For a full shade on wool, in most cases about
2 to 4 per cent, of colour are required.

The acid colours vary in fastness to light
;
many of them are very fast and

a great number resist light fairly well. Their resistance towards other

influences, such as washing, milling, or rubbing, as a rule, is greatest on wool,

but varies even on this fibre.

Dissolving of the Colours,—^The acid colours dissolve (with a few exceptions)

freely in hot water, and require about 25 to 50 times their own weight of

water for solution. It is best to use distilled water, although, as a rule, hard
water is not so injurious in the dyeing with the acid colours as with most
other dyestuffs, because the dyeing proceeds in an acid bath, and the lime-lake

which may have been formed is afterwards decomposed by the acid. The
colours should be well dissolved in boiling water, and the solutions filtered

before use.

The colours may be dissolved in tin vessels without injurious effect. It

must be noted, however, that most of these dyestuffs are reduced by staimous
salts, and, therefore, the acidified solutions of the colours should not be in

contact with tin, and the dyeing should not take place in tinned vessels.

'I he methods which are best suited for the application of the diff* rent

dyestuffs are indicated in the special descriptions ;
in the following are given

various methods which are more or less generally employed :

—

Dyeing of Cotton with the Acid Colours.—^The dye-bath is used as

concentrated as possible to produce full shades ; it is never exhausted by the

cotton. Both the mordant- and dye-liquors are used continuously and freshened
* Jotim. Soc, Dyers and Ool,^ 1888, p. 107.
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up regularly. The shades which are produced by any one of these methods
are not fast even to a light soaping, but they resist light moderately well.

First Method.—^The dye bath is made up with common salt to stand at 5* to
7* Tw., and an excess of colouring matter is added. The goods are worked in

the hot solution and dried without washing. light and fugitive shades only
can be produced in this v^ay.

Second Method.—Ootton is impregnated with a solution of soap, to which
some gelatine has been added, and dyed without washing. (This preparation

with soap and gelatine is frequently omitted.) The dye>bath is prepared
with 10 per cent of alum and 1 per cent, of acetic acid (of the weighs of the

goods) and kept very concentrated, common salt being added with advantage

;

the temperature is gradually raised to the boiling pointy and finally the goods
are dri^ without washing. The colour is not at all fast to washing, and
resists the action of light less than when dyed by one of the ollowing methods.

Third Method.—Cotton is mordanted in a bath of basic alum which has
been prepared by dissolving 1 kg. (1 lb.) of alum, and \ kg. lb.) of soda
crystals, in 200 litres (20 galls.) of water for every 10 kgs. (10 lbs.) of cotton.

The goods are worked for half an hour in this bath and then allowed to soak
three to five hours longer, wrung out and dyed (without washing) in a

separate dye-bath at 40'' to 50"; ^ter 45 minutes working they are taken
from the bath, wrung out, and dried without washing. The cotton may be
impregnated with tannin before it is mordanted with alum; it is said that

the sl^es thereby become faster to washing.

Fourth Method.—^The cotton is steeped for two to three hours in a lukewarm
bath, prepared by dissolving \ kg. (| lb.) of stannate of soda in 200 litres (20
galls.) of water for every 10 kgs. (10 lbs.) of ootton, wrung out, and steeped
for two hours in a bath of basic alum. The preparation of the alum-bath and
the subsequent dyeing proceed exactly as in the previous method.

Fifth Method.—^The cotton is soaped in a warm soap-bath to which some
gelatine has been added, and worked for half an hour in a cold bath of stannic

chloride, wrung, and worked for another half-hour in a bath of basic alum
prepared as before. It is then dyed as by the previous methods.

Several colouring matters, notably Biebrich scarlet, Fast red A, and
Azococcin 2 B, form insoluble precipitates with alum; before dyeing cotton
which has been mordanted with alum in such dyestuffs it should be rinsed in

cold water, and some acetic acid should be added to the dye-bath.

Many attempts have been made to a/nimalise the cotton in order to make
it take up the acid dyes like wool and silk, but so far no process has been
devised which is of any practical importance. Of the methods proposed, the

following may be meniioned :—Treatment with tannic acid and, subsequently,
with gelatine ;

impregnating with albumen solution and steaming
;
impregnat-

ing with a solution of wool in caustic soda, and, subsequently, p issing through
dilute sulphuric acid. It is remarkable that cotton steeped for several hours in

strong nitric acid acquires an affinity for acid colours (Knecht).
Linen can be dyed with the acid colours in precisely the same way as

ootton, but it requires faster shades than can be obtained with tiiese miterials.

Dyeing of Jute with the Acid Colours.—As little acid as possible, pre-

ferably acetic acid, is used for the dyeing of jute with the acid colours.

Instead of acetic acid, alum or aluminium sulphate is frequently used ; 2 per
cent, acetic acid or 2 to 5 per cent, alum is added to the dye liquor and the
jute is dyed at the boil. In the case of dyeing with colours, the free acid of

which is very soluble, jute is mordanted with basic alum
; if the colour acid is

not freely soluble no mordanting is necessary; often some alum is added to

thej^e-l>ath«

The add colours are less important for the dyeing of jute than the basic
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colours, bufc many of the former are frequently used owing to their better

fastness to light.

Dyeing of Wool with the Acid Colours

—

First Method,—The simplest and
most generally employed process of dyeing wool with the acid colours is to

prepare the dye-bath with the required amount of dyestuflF, 2 to 4 per cent, of

sulphuric acid, and 10 to 30 per cent. Qlaubersalt, or with 5 to 10 per cent,

sodium bisulphate, and to dye the wool in this bath, boiling three-quarters to one
hour. With many dyestuffs it is not admissible to enter the goods at the boil

as the colours would come out very uneven, and it is necessary to commence
dyeing at 70° or even at 40^* only, raising the temperature gradually within
20 to 40 minutes to the boil and boiling 45 minutes. With other dyestuffs it

is of no advantage to gradually heat the bath because they are not fixed

except at or near the boiling temperature, or they level well on prolonged
dyeing. When using this class of dyestuffs, usually called levelling dyestuffs^

the bath is prepared with all its ingredients, and the wool is entered into the

hot or boiling bath and dyed at the boil for about one hour, until the liquor is

well exhausted and the colour evenly fixed.

Prolonged boiling is necessary with all colours to fix them well, and, as has
been indicated, the levelness is improved in many, but not in all, cases by
continued boiling.

Glaubersalt exerts a levelling influence. Probably it retards the fixation

of the colours ; it may also dissolve the colours when deposited in excess on
some parts of the material and enable them to be flxed on other parts of the

material, it being a fact that the acid colours are stripped off the material by
a weak solution of sulphate of soda much more readily than by water or by a
weak acid solution.* Sodium bisulphate is frequently used in place of the
mixture of sodium sulphate and sulphuric acid, as it acts still better than this

mixture in producing levelness. This is usually explained by the fact that the
bisulphate is only gradually dissociated in the liquor into acid and sodium
sulphate, and therefore exerts its acidifying action more gradually than the
free acid.

Second Method,—Another way, which, however, requires more time and
therefore is rarely used, is to introduce the material into the warm bath, to

which has been added the required amount of colouring matter, to heat up to

the boiling point, and gradually add the sulphuric acid in small portions to the

boiling bath, turning frequently all the time. In place of sulphuric acid alone
a mixture of 2 to 6 per cent, of sulphuric acid and 10 to 30 per cent, of

Glaubersalt, or, better, 5 to 10 per cent, of bisulphate of soda can bo used.

The method of adding the colour solution gradually in several small portions

to the bath is not so well adapted to produce even shades in the dyeing with
these colouring matters as with the basic colours.

Third Method,—More brilliant colours are produced by making up the
dye-bath with the colour solution and 5 to 8 per cent, bisulphate (or 2 to 3 per
cent, sulphuric acid and 10 per cent. Glaubersalt), and adding either 1 to 1^
per cent, stannic chloride f60° Tw.) or 6 to 8 per cent, alum; the wool is

introduced at 40°, and the oath heated more or less rapidly to the boil, and
kept boiling as long as required.

Since the azo-colours are reduced and destroyed by stannous chloride, the
presence of this compound in the tin solution must be strictly avoided.

Fourth Method,—This method differs from the first one by the partial or
entire substitution of sulphuric acid by the milder acting acetic acid, which
causes the dyestuffs to dye more slowly. Also it does not exert a detrimental

* The coal-tar dyestuffs of the Farbwerke, vorm. Meister, Lucius & Brtining, Hoechst
M., 1896. p. 7. A. VV. Hallit, Joum, Soc. Dytre and Col,, 1899, p. 30. £. Kneoht, ^

1905, p. 260.

33
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action, as sulphuric acid does on the shade of certain dyestuffs, while some which
are precipitated from aqueous solution by sulphuric acid are not so affected

by acetic acid. 5 t i 10 per cent, acetic acid 1*06 specific gravity (12* Tw.)
are used, together with 10 to 20 per cent. Glaubersalt, and are added to the dye
liquor either before entering the goods or after some boiling. Frequently the

bath is finally exhausted by the addition of about 2 per cent, sulphuric acid.

More recently acetic acid is frequently replaced by formic acid, which holds

an intermediate position in its action between acetic and sulphuric acids.

Fifth Method.—Dyestuffs which dye very rapidly and unevenly are dyed
with advantage with the addition of ammonium acetate. This salt impedes
the dyeing of the acid colours j but on prolonged dyeing it is dissociated, the

ammonia is driven off, and acetic acid is very gradually liberated in the dye-

liquor. Thus very good results are obtained with colours which are otherwise
very diffLCult to dye level. The bath is prepared with 5 to 10 per cent,

ammonium acetate (of the commercial solution), the colour solution is added,

and the wool boiled in this bath for two and a-half hours. , After this time
5 to 10 per cent, acetic acid is added to develop the shade completely, and
frequently, after a little while, 1 to 2 per cent, sulphuric acid are also added
to exhaust the bath. If the bath is to be used continuously it is neutralised

before the next operation with ammonia.
Instead of ammonium acetate, ammonium sulphate can be used. This

salt decomposes slowly on boiling, ammonia is driven off with the steam and
sulphuric acid is libt‘rated very gradually in the dye-liquor. The bath is made
up with 20 to 25 kgs. (20 to 25 lbs.) ammonium sulphate for 1,000 litres

(100 galls.) of dye-liquor, the colour solution is added and the wool boded
in this bath for two and a-half hours. After this time the bath is generally

sulKciently acid for dyeing with all other acid colours; sometimes it is belter

to add a little acetic acid to develop the shade completely. If the bath is to

be used continuously it is neutralised before the next operation with ammonia.
Although this method yields very level shades it is rarely used owing to

the long time of boiling it requires.

The preceding method in its varying forms may also be used to dye well

through thickly milled cloth or hard spun yarns which are difficult to penetrate.

When dyed on goods composed of wool and silk with the addition of

ammonium acetate (without acid) the acid colours dye almost exclusively the

wool, the silk remaining nearly colourless.

When wool dyed with acid colours is boiled for a short time only with
acetate of ammonia, much colour is stripped since the acebite (as long as not
decomposed) exerts a strong dissolving action.

Sixth Method.—Many acid colours dye wool fairly well in a boiling neutral

bath, and may, therefore, be used to advantage for shading the wool in union
goods when dyeing with direct cotton colours by the one-bath method (p. 38G).

The fastness of the acid colouring matters to light, milling, <kc., on wool
differs greatly. Most of the acid greens and acid violets are fugitive to

light, whereas many of the azo-colours are fairly fast or even very fast.

Meiny of the colours resist soaping and milling fairly well
;
they are, howeve r,

generally stripped to some extent and liable to bleed, this defect being common
to almost all direct-dyeing colours

;
by boiling with alkaline liquors they are

removed from the fibre (see below). Some of the acid colours are prone to

rub if the dye-bath is not exhausted; hence it is better in most cases not
to use an excess of colouring matter

;
good rinsing of the material after dyeing

will obviate this defect to some extent. As a rule the acid colours are not
sensitive towards the action of dilute acid, most of them resist alkalies well

;

many, however, principally some of the third group, are decolourised or greatly

altered by alkalies.
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It ia sometiniea desirable to remove the colour from the fibre; the best

way is to boil the goods in a solution of ammonium acetate which strips the

colour slowly without damaging the material. By boiling the goods for fifteen

or twenty minutes with a small quantity of soda ash or ammonia, the acid

colours are removed more thoroughly and rapidly
;
but the wool fibre is always

deteriorated to some extent by the alkaline liquor. After this treatment the

material should be rinsed in water and, subsequently, boiled with some acid

before it can be dyed again with acid colours.

More energetic stripping agents are sodium hydrosulphite and the formalde-

hyde compounds of hydrosulphite, especially the basic zinc sulphoxylate sold

under the names of Hydrosulphite A Z (M.L.B.), Hyraldite Z for stripping

(Cassella), Decroline (B.A S.F.).

The material to be stripped is first treated in a weak solution of sodium
carbonate or of ammonia, well rinsed, and then brought into a bath containing

about 2^ to 3 per cent, of one of the above-named products and 3 to 4 per cent,

formic acid or 2 to 2^ per cent, sulphuric acid. Enter at 50* 0., heat slowly to

the boil, and boil for"half an hour. Then rinse well, at first in cold and then
in boiling water. Carbonised shoddy may be lightly rinsed and then stripped

without adding acid. The stripping is best done in wooden vessels.

Dyeing of Silk with the Acid Colours.—Silk is usually dyed with the acid

colours in a bath containing about 25 per cent, (of the volume of the bath)

boiled-off liquor, which is slightly or distinctly acidulated with sulphui ic or

acetic acid. Sometimes the colour solution is added at once to the bath and
the goods dyed near the boil

;
in other cases, it is necessary to add the colour

solution gradually or to heat the bath slowly. Sometimes silk is dyed with
acid colours with the addition of acetic acia only, no boiled-off liquor being
used. In this case, careful working is necessary to obtain even shades. Silk

is usually dyed below the boiling temperature ; the material is entered into

the lukewarm bath, which is gradually heated to 80* or 90* C. After dyeing,

the silk is washed in water, brightened with very dilute sulphuric, acetic, or

tartaric acid, and dried without further washing.

Most colours do not dye silk so well at the boil as at or below 90* 0.

Thus, when dyeing wool and silk mixed goods (glorias, <kc.) in a boiling bath

containing only a moderate quantity of acid—best acetic acid—the colour

principally or exclusively works on to the wool. The silk may then be dyed
another shade in a fresh, cold, or lukewarm bath with basic colours or such

acid colours which do not stain the wool very much.
Most acid colours are not fixed very well on silk

;
many of them, notably

Picric acid, are removed even by washing with water
;
some, however, are very

iast to water also on silk. It seems that silk possesses only slight affinity

towards these compounds, the basic properties of the silk fibre being weaker
than those of the wool fibre. The fastness towards other influences, and
especially the fastness of the acid colours dyed on silk to light and air is

generally about equal to that on wool.

PICRIC ACID. C«H2(N02)s0H.
Picric acid or symmetrical trinitrophenol is produced by the action of nitric

acid on a solution of phenol in concentrated sulphuric acid. The product is

purified by recrystallising from water.

Picric acid forms pale yellow crystals which melt at 122*5* and deflagrate on
being heated rapidly. It is sparingly soluble in cold, more freely in hot water,

and readily soluble in alcohol or ether. The solution has a greenish-yellow

colour and a very bitter taste. Dilute HCl has no action on the solution

;

NaOH makes the aqueous solution dark yellow; solution in H
2
SO

4,
yellow;

on diluting, light yellow.

Picric acid is reduced by ammonium sulphide to pioraminie acid. By
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complete reduction it is converted into colourless iriamidophenol, which is

transformed by hydrochloric acid into diamidoquinoneimide hydrochloride, a

blue substance. The alkali salts of picric acid crystallise well and are very
strong explosives, especially the potassium salt.

Application,—Picric acid does not dye the vegetable fibres. It was
formerly an important yellow dyestuff for the dyeing of silk and wool ;

but it

has been almost completely replaced by the Naphthol yellows. Past yellows,

&c. Picric acid is stiU used in silk dyeing for its greenish-yellow shade and for

its great tinctorial power. It is, however, extremely fugitive
;
soap, and even

water, strips it from the fibre
;
and, by the action of air and light, it soon

becomes dull and brownish. In addition, the colour is volatile, and sublimes
slowly from the fibre even at the ordinary summer temperature. It is little

used as a self-colour, but principally for shading blues and greens. Picric acid

converts the animal skin into leather, and at the same time dyes it yellow
;

it

is therefore used for hardening transparent leather.

Wool is dyed with 1 to 6 per cent, of Picric acid and with the addition of

2 to 3 per cent, of sulphuric acid, or 6 to 7^ per cent, of alum. Enter cold,

heat to the boil in fifteen minutes, and dye fifteen minutes at the boil ; dry
without rinsing. The bath is not exhausted. The greenish-yellow shade is

not fast to water, soap, milling, or rubbing. Exposed to light it soon fades to

a dull orange, which is little affected by further exposure.

Silk is dyed with the addition of 1 to 1^ per cent, sulphuric acid or 3 to 5

per cent, of acetic acid, or in a bath of acidulated boiled-off liquor. Enter cold,

heat during one hour to 50° or 60“, and dry without rinsing. One-tenth per

cent, of dyestuff gives a distinct straw-yellow tint, four-tenths per cent, lemon-
yellow, and 1 to IJ per cent, full greenish-yellow shades, which are also

extremely fugitive.

NAPHTHOL YELLOW, MARTIDS YELLOW.
MANCHESTER YELLOW, NAPHTHALENE YELLOW, NAPHTHYLAMINB

YELLOW, ANILINE YELLOW.
Naphthol yellow is the sodium, or ammonium, or calcium salt of dinitro-

alphanaphthol. It may be prepared by dissolving alphanaphthol in sulphuric

acid, and treating the solution with nitric acid.

Yellow or orange tablets or crystalline powder
;
aqueous solution, golden

yellow; HCl, light yellow precipitate; NaOH, soluble precipitate; solution in

H.^S04,
yellow; on diluting, light yellow precipitate. Dinitronaphthol, the

acid of Naphthol yellow, melts at 138*, and forms by reduction diamino-
naphthol. The dry sodium salt of dinitronaphthol explodes on heating, the
ammonium salt bums off quietly.

Application,—^Wool is dyed as with Picric acid. Less acid, liowever, is

used, preferably 3 to 4 per cent, acetic acid, since an excess of acid gives rise to

unevenness. Wool is also dyed in fairly deep shades from a neutral bath, ami
therefore this dyestuff is sometimes used for shading the wool when dyeing
unions by the one-bath method.

Silk is also dyed as with Picric acid
; the best way is to use a boiled-off

liquor or soap-bath which has been acidulated with acetic acid. After dyeing,

the silk is rinsed, brightened, and dried.

Naphthol yellow yields lemon-yellow to orange-yellow shades, which are

not fast to milling or rubbing. The colour is moderately fast to air and light

;

it fades and becomes duller on exposure, but does not subsequently change
much. The dyestuff is volatile and evaporates from the fibre, even at the
ordinary summer temperature.

NAPHTHOL YELLOW S. CITRONIN A; ACID YELLOW S or F Y.

0,oH*(OK)(S03K)(NO,),
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Naplithol yellow S is the potassium or sodium salt of the monosulphonic acid
of Naphthol yellow (or dinitronaphthol). The potassium salt crystallises from
water with 1j mol. of water of crystallisation. The sodium salt is much more
soluble in water, h or its production alphanaphthol is converted into naphthol*
trisulphonic acid by dissolving in fuming sulphuric acid, and to the solution
nitric acid is added, which transforms the trisulphonic acid into dinitroalpha-
naphthol monosulphonic acid.

Light-yellow or orange-yellow powder; aqueous solution, yellow; HCl,
makes the colour of the solution lighter without producing a precipitate

;

NaOH, no change; solution in yellow; on diluting, the solution
becomes lighter without yielding a precipitate. Tho potassium salt of
Naphthol yellow S is not readily soluble in cold water,* but even very
diluted solutions of the dyestuff are precipitated by caustic potash. The salt

bums with scintillations on being heated on platinum.
Naphthol yellow S may be adulterated with the cheaper Naphthol yellow.

The latter can be detected by adding hydrochloric acid to the aqueous solu-

tion ;
Naphthol yellow is precipitated or the solution becomes milky, whereas

a solution of pure Naphthol yellow S remains clear. If the dry colour is

treated with ether, Naphthol yellow S will not colour the same alone or on
addition of soda, while the ether is coloured yellow by Naphthol yellow, and
remains yellow on addition of soda.

Application ,—Wool is dyed at the boil in an acid-bath with the addition

of 5 per cent, of sodium bisulphate, or 2^ per cent, of sulphuric acid. Add the

colour solution and the acid and dye at the boil {Method /., p. 512), wash and
dry. Naphthol yellow S dyes very level in a boiling bath.

Silk is dyed in a boiled-off liquor bath to which sufficient sulphuric acid has

been added to produce an acid reaction. Add the colour solution, raise the

temperature to the boiling point, work twenty-five to thirty minutes, wash,

brighten, and dry.

Naphthol yellow S gives shades which are of a purer yellow than those of

Naphthol yellow, slightly faster to light, fairly fast to soap, and good to acids

and alkalies. It is not volatile, and does not evaporate from the fibre at a
temperature below 120®,

Naphthol yellow S mixes well with all acid colours. Picric acid has been
almost completely replaced by this dyestuff.

QUINOLINE YELLOW (Berlin, B.A.S.r., Bayer, M.LB., Sandoz, Holliday,

Quinoline yellow is a mixture of the mono- and disulphonic acids of

•‘Quinoline yellow, spirit soluble” or quinophthalone, a dyestuff used for

colouring spirit varnish, Am., which is produced by heating quinaldine with

phthalic anhydride and zinc chloride.

Dark yedlow powder
;
aqueous solution, yellow

;
HCl, makes the solution

paler; NaOlT, makes it darker; solution in HgSO^, reddish-yellow; on dilut-

ing* light yellow.

'Application ,—Wool is dyed, like Naphthol yellow S, by Method /., p. 512,

and silk, according to p. 515, in acid liquors. Quinoline yellow dyes very

bright greenish-yellows of very good fastness to light, acids, and alkalies, and
fairly good fastness to washing. It has not much tinctorial power, but is an
excellent substitute for Picric acid, and finds extensive application in silk

dyeing.

TARTRAZIN (B.A.S.F., Ch. Ind. Basle).

hydrazine yellow, flavazin s. past light yellow g.

Tartrazin is prepared by heating a solution of dioxytartario acid with

See Kneoht and Hibbert, Joum, Soe, Dyers and Col.^ 1904, p. 249.
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phenylhydrazine parasulphonate of sodium. It is destroyed by reducing
agents, being resolved into sulphaniiic acid and diamidosuccinic acid.

Orange-yellow powder
; aqueous solution, yellow

;
HCl, the colour is ren-

dered more intense
; NaOH, has the same effect as HCl

;
solution in H2SO^,

orange-yellow
; on diluting, yellow.

AppliOfttion.,—^Wool is dyed by Method /., p. 512, and silk, according to

p. 515, in add liquors. Tartrazin dyes a bright yellow, similar to flavin, which
is very fast to light, fairly fast to washing, and good to acids and alkalies. It

is, owing to its fastness and good levelling properties, one of the best acid

yellows, and very extensively used, especially for all kinds of mixed shades in

piece-dyeing.

FLAVAZIN L (M.L.B.), PYRAZIN YELLOW G G (Sandoz), and FAST LIGHT
YELLOW 3 G (Bayer) are very similar to Tartrazin, and possess a still better
fastness to light.

MILUNG YELLOW 0 (Cassella).

The constitution of this dyestuff is not known.
Yellow powder; aqueous solution, yellow; HCl, reddish-violet precipitate;

NaOH, bright yellow precipitate
; solution in H2SO4, crimson ; on diluting,

brownish precipitate.

Application.—Milling yellow O is dyed on wool in an acidulated bath
with the addition of 10 per cent, sodium sulphate, and 2 to 3 per cent, acetic

acid
;
after three-quarters of an hour^s boiling the bath is exhausted by adding

2 to 4 per cent, acetic acid more. Milling yellow possesses excellent fastness

to light, milling, acids, alkalies, and stoving, and is used for the production of

fast and bright yellows and oranges on loose wool, yarns, and piece goods.

Silk is dyed also a very fast lemon-yellow in acidulated boiled-off liquor.

Milling yellow is very fast to light and water on silk, also on tin-weighted

silk.

FAST YELLOW G. S, or EXTRA, or ACID YELLOW G.

SOgNa
N : N . CgH, I

NHg
S03Na.

Fast yellow is the 9odium disulphonate of aminoazobenzeney containing vary-

ing quantities of the monosulphonate ;
it is produced by the action of fuming

sulphuric acid on aminoazobenzene (a yellow colouring matter).

Yellow powder
;

aqueous solution, yellow
;

HCl, red-orange
;
NaOH,

causes no change ;
solution in H2SO4, brownish-yellow ; on diluting, red.

Application,—^Wool is dyed, like Naphthol yellow S, by the first method

(p. 512), with the addition of sodium bisulphate or sulphuric acid to the bath.

Dye, boiling for one hour, wash, and dry.

Fast yellow G dyes a shade similar to Flavin, which is fairly fast to light

and washing. It is as fast to light as some of the best natural yellow colouring

matters, but it is not very brilliant, and is sensitive to acids. The dyestuff is

suitable for the dyeing of compound shades, since it is taken up very evenly by
the wool fibre, and is chiefly used for golden yellow shades and for shading

greens, olives, and browns.

Silk is dyed with Fast yellow in a boiled-off liquor bath, slightly acidulated

with sulphuric acid. It can also be dyed without boiled off liquor in a bath

acidified with acetic acid. Add the colour gradually, work the yarn at the boil

for half an hour, rinse, brighten with acetic or sulphuric acid, wash, and dry.

FAST YELLOW R.

Fast yellow R is produced analogously to Fast yellow G, by sulphonating

amidoazotoluene.
Brown-yellow powder; aqueous solution, yellow; HCl, crimson; NaOH,

no change; solution in H2SO4, yellowish-brown; on diluting, magenta-red.
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AppUcation and Properties.—Same as Fast yellow Q. The shade is

more orange-yellow.

AZO-FLAVIN. INDIAN TELLOW.
NEW YELLOW, AZO-YELLOW, AOID AZO-YELLOW, OXTROUMEIN,

CITRONIN.
The dyestuffs which are sold under this great variety of names are not of

a uniform composition. They are produced by the action of nitric acid on
mixtures of diphenylamine orange and diphenylamine, and consist of more or

less nitrated derivatives of these substances.

The commercial products vary also in their solubility; some dissolve

readily, whereas others do not yield a clear solution. They show the

following reactions:—Ochre-yellow powder; aqueous solution, yellow; HCl,
dark red-brown or crimson precipitate or solution; NaOH, soluble brownish
precipitate; solution in H2SO4, violet; on diluting, brownish solution or
precipitate.

Application,—Same as Naphthol yellow S.

The different products level well, and produce reddish yellows which are

fairly fast to light; they do not fade, becoming darker on exposure to light;

they are also fairly fast to washing, and not sensitive to dilute acids or alkalies.

Azo-flavin is extensively used in wool and silk dyeing, especially for

shading purposes, and is employed in the printing of wool and silk.

DIPHENYLAMINE ORANGE.
ORANGE lY. ORANGE N, or M, or G 8, TROPAEOLIN O O, NEW

YELLOW, AOID YELLOW D, DIPHENYL ORANGE.

Sulphanilic acid—diphenylamine.

Diphenylamine orange is produced by combining diazotised sulphanilic acid

with diphenylamine, and converting the product into the sodium-salt

Orange-yellow powder or tablets, not readily soluble in water; aqueous
solution, orange-yellow; HCl, grey precipitate and red-violet solution; NaOH,
soluble light yellow precipitate; solution in H2SO4, blue-violet; on diluting,

purplish precipitate,

Application.—Same as Naphthol yellow S.

Diphenylamine orange has great tinctorial power. It dyes a yellowish-

orange shade, which is fairly fast to light and washing, and not sensitive

to alkalies. Acids turn the shade blue-violet.

This dyestuff levels very well, and is extensively used, especially for shading

purposes, on wool and on silk.

BRILLIANT YELLOW S. Ci8Hi8N3(SOsNa)2.
This product is a sulphonatcd diphenylamine orange, and is produced by

the action of sulphuric acid on that colouring matter.

Orange-yellow powder
;
aqueous solution, yellow ; HCl, violet-red

; NaOH,
no change or violet-rcd solution

;
solution in H.2SO4, bluish-red

; on diluting,

crimson.

Application,—Same as Naphthol yellow S.

It dyes a redder and more brilliant shade of yellow than Fast yellow, but
less red than diphenylamine orange, and is not sensitive to dilute acids.

METANIL YELLOW.
TROPAEOLIN G, ORANGE M N, YIOTORIA-YELLOW.

Metanilio acid—diphenylamine.

Brownish-yellow powder; aqueous solution, orange-yellow; HCl, purplish

solution and dark flocculent precipitate; NaOH, no change; solution in

HgSO^, violet
;
on diluting, purplish.
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Application.—Same as Naphthol yellow S. The shade is redder and

more brilliant than that of Fast yellow Q. It is rather sensitive to acids, and,

before matching, it should be well rinsed. The shade is fairly fast to light and

washing, and good to alkalies.

Metenil yellow levels well, and is principally used in wool dyeing as a self-

colour and for shading yellowish-browns, olives, and blacks.

CHRYSOIN or TROPAEOLIN R.

RESORCIN YELLOW TROPAEOLIN O, GOLDEN YELLOW, AKME
YELLOW, YELLOW T, CHRYSEOLIN.

Sulphanilic acid—resorcin.

Brown powder; aqueous solution, orange yellow
;
HCl, no change

;
NaOH,

red-orange
; solution in yellow

; on diluting, orange-yellow.

Application.— as Naphthol yellow S. The shade is slightly redder

than Fasi yellow G
;
Chrysoin is fairly fast to light and washing

;
it is not

affected by acids, but is turned into a brownish-red by strong alkalies.

Chrysoin dyes very evenly ; it is principally used for compound shades in

the dyeing of wool and silk. It is one of the fastest of these dyestuffs, but a

rather expensive article.

ALPHANAPHTHOL ORANGE.
ORANGE I. or No. 1, TROPAEOLIN OOO No. 1.

Sulphan ilic acid—alpha-naphthol.

Red-brown powder ;
aqueous solution, orange-red

;
HCl, brown precipitate ;

NaOH, cherry-red
;
solution in H

2
SO

4,
red-violet

; on diluting, orange.

Application.— as Naphthol yellow S.

Alpha-naphthol orange dyes a red-orange shade, and possesses considerable

tinctorial power. It has been used in wool-dyeing, but finds little application

now.
Alphanaphthol orange is fairly fast to ligh'" ; not quite so fast to washing

and rubbing, and strongly reddened by dilute acids and alkalies.

ORANGE II, (or No. 2) or BETANAPHTHOL ORANGE.
TROPAEOLIN OOO No. 2, MANDARIN G EXTRA, GOLDEN ORANGE,

ORANGE EXTRA, ORANGE G, CHRYSAUREIN, &c.

Sulphanilic acid—beta-naphthol.

Yellowish-red powder
;
aqueous solution, orange-yellow

;
HCl, dark orange

precipitate
;
NaOH, brown-red

;
solution in HgSO^, crimson-red

;
on diluting,

brown-yellow precipitate.

Application. and Silk are dyed with Orange TI. in the same way
as V ith Naphthol yellow S.

Orange II. dyes a reddish shade of o ange, a little less reddish than
Alpha-naphthol orange. It is fairly fast to light and washing, and is not
sensitive either to acids or alkalies.

Orange II. levels v ell, and is very extensively employed in wool dyeing,

both as a self-colour and in combination with other acid colours to produce
browns and mode colours.

Cotton can also be d\ ed with Orange II. ;
the shade is moderately fast to

light but not to vn ashing. The methods indicated in the beginning of this

chapter (p. 511) are employed.
ORANGE T or R. MANDARIN GR, EERME8IN ORANGE.

Orthotoluidine monosulphonic acid—beta-naphthol.
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Brick -red powdei
;
aqueous solution, reddish- orange

;
HCl, gelatinous

yellowish-brown p ecipitate ; NaOH, soluble brownish-orange precipitate

;

solution in H2SO4, crimson
;
on diluting, yellowish-brown precipitate.

Application and Properties.—Same as Orange II. The dyestuff

strongly resembles Orange II., and can also be fixed like this on cotton. It

is slightly redder in shade.

ORANGE R or 2 R.

Xylidine monosulphonic acid—^beta-naphthol.

Fiery-red powder
;

aqueous solution, orange-yellow ; HCl, brown-red
precipitate ; NaOH, brown-yellow

;
solution in HgSO^, cherry-red

; on
diluting, brown-red precipitate.

Application and Properties.— as Orange 11. ;
the shade is that

of a yellowish-scarlet.

ORANGE G or 2 G.

Aniline—beta-naphthol disulphonic acid (G salt).

Orange-red powder or crystalline leaflets
; aqueous solution, orange-yellow

;

HCl, no change; NaOH, yellow-red; solution in H2SO4, orange-yellow; on
diluting, no change.

Application.— as Naphthol yellow S.

Orange G dyes a yellow shade of orange, which is very fast to light and
fairly fast to washing, faster than most of the other orange acid azo-colours, and
is not sensitive to acids or alkalies. It dyes very evenly, and is principally

used for the production of compound shades in wool dyeing.

CROCEIN ORANGE. PONCEAU 4 G B. BRILLIANT ORANGE G.

PYROTIN ORANGE. ORANGE E N L or G R X.

Aniline—beta-naphthol monosulphonic acid S.

Fiery-red powder
;
aqueous solution, orange-yellow

; HCl, orange precipi-

tate ; NaOH, no change
;

solution in H2SO4, orange-yellow
;
on diluting,

brownish-yellow j^recipitate.

Application,— as Beta-naphthol orange.

Crocein orange dyes a redder shade of orange than the preceding dyestuff,

and possesses greater tinctorial power. The shade is very fast to light and
fairly fast to washing, and not sensitive to dilute acids and alkalies.

Crocein orange is used for dyeing browns on wool and silk, and finds

application for cotton dyeing ; it is also employed for the production of lakes.

BRILLIANT ORANGE 0 . ORANGE G T or R N.

Toluidine—beta-naphthol monosulphonic acid.

Scarlet-red powder ; aqueous solution, orange-yellow
;
HCl, brownish oil

;

NaOH, dark brown-red solution; solution in HoSO., magenta-red ; on diluting,
brownish oil.

^

Application,—Same as Beta-naphthol orange. This dyestuff resembles
Crocein orange.

BRILLIANT ORANGE R. SCARLET R or G R. ORANGE N or Z.

Xylidine—beta-naphthol monosulphonic acid S.

yermilion-red powder; aqueous solution, reddish-orange; HCl, brown-red
precipitate

; NaOH, no change
;

solution in H2SO4, cherry-red
;
on diluting,

brown-red precipitate.
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Application.—Same as Beta-naphthol orange. This dyestuff dyes a
yellowish'scarlet or red-orange, redder than the two preceding dyestuffs, and
closely resembles them. The product possesses good fastness to water,

when dyed on silk, and is, therefore, used for producing \ ellowish-scarlets

on silk.

DOUBLE BRILLIANT SCARLET G (Berlin). ORANGN RiCD I.

Beta-naphthylamine sulphonic acid (Br.)—beta-naphthol.

Red-brown powder; aqueous solution, yellowish-red; HCl, brown precipi-

tate
;
NaOH, soluble red-brown preci[dtate ; solution in H25;i04, crimson ; on

diluting, brown-red precifdtate.

Application and Properties.—Same as Orange IL
Double brilliant scarlet O dyes a yellow-scarlet shade.

FAST ACID SCARLET (Durand).

Beta-naphthylamine sulphonic acid *—beta-naphthol.

Brick-red powder, sparingly soluble in water ;
aqueous solution, yellowish-

red; Hd, soluble brownish precipitate; NaOH, makes ihe solution browner;
solution in H2SO4, red-violet; on diluting, yellowish-red precipitate.

Application.—^Wool and silk are dyed in acid-baths. Yellowish scarlets

of fairly good fastness are produced by this dyestuff.

SCARLET 2 G. BRILLIANT SCARLET 2 G.

Aniline—beta-naphthol disulphonic acid (R salt).

Fiery-red powder; aqueous solution, reddish-orange; HCl, no change;

NaOH, more yellowish; solution in HjSO^, cherry-red; on diluting, reddish-

orange.

Application and Properties.—Same as Xylidine scarlets (see next page).

Scarlet 2 G dyes a reddish-orange; on prolonged exposure to light it

becomi*s more yellowish.

SCARLET R T, or R, or F R.

Toluidine—beta-naphthol disulphonic acid (R salt).

Bed powder; aqueous solution, yellowish-red; HCl, no change; NaOH,
darker and more yellowish; solution in HjSO^, cherry-red; on diluting,

yellowish-red.

Application and Properties.—Same as Xylidine scarlets (see next page).

The shade is more yellowish than scarlet 2 R.

SCARLET 2 R or F 2 R (XYLIDINE SCARLET).

Metaxylidine—beta-naphthol disulphonic acid (B salt).

Red powder; aqueous solution, yellowish-red ; HCl, no change; NaOH^
makes the solution darker and more yellowish ; solution in HjSO^, cherry-red

;

on diluting, more yellowish.

Application and Properties.—See next page, Xylidine acarlete.

SCARLET 8 R or 4 R. SCARLET F 8 R. (CUMIDINE SCARLET.)

Pseudocumidine—^betarnaphthol disulphonic acid (R salt).

For the production of Scarlet 4 R purified pseudocumidine or amidotri-

msthylh&nzene is used; whereas Scarlet 3 R is prepared with crude pseudo-
cumidine. A similar dyestuff, which shows the same reactions and is known
under the same name, is obtained from amidodimethylethylbenzene.

* Mixture of two isomeric sulphonio acids.
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Scarlet 4 B is a dark red powder
; aqueous solutinn, red

;
HCl, no change

;

NaOH, makes the solution more yellowish; solution in HgSO^, cherry-red;
on diluting, red.

Applicatiorb and Properties .—Same as Xylidine scarlets. The shade is

bluer than that of Scarlet 3 B.
XYLIDINE SCARLETS (SCARLET R, 2 R, 3 R, and 4 R).

The scarlets (first introduced by tlie Farbwerke M.L.B,—Hoechst) which
are produced by the reaction of diazotised metaxylidine and the homologous
and isomeric bases are known as Xylidine scarlets or Scarlets B, 2 B, or 3 B, ko.

Application of the Xylidine Scarlets .—The Xylidine scarlets were
the first azo-scarlets to be largely employed; they have rapidly replaced

cochineal in the dye-house, owing to their low price and simple mode of

application. They are less fast to light and to milling than cochineal, but in

the brilliancy of their shades they are quite equal to, if not superior to,

cochineal.

The Xylidine scarlets are used in enormous quantities for wool dyeing, very

extensively for silk dyeing (like the azo-colours generally), and to a limited

extent for cotton dyeing ;
on this last-mentioned fibre, however, they cannot

be applied as well as Croceln scarlet and similar products.

Cotton is dyed by the methods given in the beginning of this chapter (p.

511). The Xylidine scarlets do not form precipitates with alum, and do not

require precautions in this respect.

Wool is dyed with the Xylidine scarlets as with the other acid azo-colour(>

(see Method /., p. 512), with a gradual heating of the acid bath to the boil.

They level moderately well, and are chiefly used as self-colours.

The Xylidine scarlets are fairly fast to light and washing, and fast to

stoving, acids, and alkalies.

Silk is dyed with the Xylidine scarlets in an acidified bath of boiled-off

liquor, and brightened with sulphuric acid. Acidulate the bath with sulphuric

add, add the colour solution, heat to the boil, and continue to boil for twenty-

five to thirty minutes, rinse, brighten, and dry.

PALATINE SCARLET A (B.A.S.F.). COCHINEAL SCARLET P S (Bayer).

Xylidine—alpha-naphthol disulphonic acid B G.

Brown-red powder
; aqueous solution, scarlet-red ;

HCl, gelatinous yellow,

brown precipitate; NaOH, more yellowish . solution in HgSO^, bluish-red; on

diluting, yellow-brown precipitate.

Application.— as Xylidine scarlets. Palatine scarlet dyes a scarlet

similar to Xylidine scarlet 2 B, which, however, possesses greater brilliancy

and is very fast to light (not inferior to cochineal in fastness to light). 1 1 is

fairly fast to washing, and fast to stoving, acids, and alkalies. It levels fairly

well, and is used to a great extent as a substitute for cochineal on piece goods.

PALATINE SCARLET 3 B and 4 B possess nearly the same, but more
blui.sh. reactions as the brand A, and dye more bluish shades of scarlet of

almost the same fastness to light and equal fastness to milling, stoving, acids,

and alkalies.

BRILLIANT COCHINEAL 2 R and 4 R (Oassella) closely resemble the Palatine

scarlets in properties and shades, and are used for the same purposes.

BIEBRICH SCARLET.
SCARLET B, 3 B B, or E C, FAST SCARLET B, KEW BED L, IMPERIAL

SCARLET.
Aminoazobenzene disulphonic add—^beta-naphthol.

Biebrich scat let, introduced by Kalle k Co., was one of the first scarlets in

the market
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Biebrioh scarlet is a brown-red powder; aqueous solution, orange-red; HCl,
flocculent dark red precipitate

;
NaOH, brown-red precipitate, soluble with a

violet colour ;
solution in H2SO4, green ; on diluting, it turns from blue to red,

andjdelds a brown-red precipitate.

Biebrich scarlet forms an insoluble precipitate with alum in contrast with
the isomerio compound Crocem 3 B.

Application,—On wool and silk same as Xylidine scarlet. Biebrich
scarlet dyes a bluish-scarlet which has a brownish tint. The colour re-

sembles the Xylidine scarlets as regards fastness to light, washing, acids,

and alkalies, but is not fast to stoving.

Cotton is dyed by the methods indicated in the beginning of this chapter

(p. 511). The material should be washed in water after the mordanting with
aluminium compounds, and the dye-bath should be slightly acidulated with
acetic acid, to prevent the dyestuff from being precipitated by alumina in
the dye-liquor.

CBOCEiN SCARLET 3 B (Bayer, Kalle), SCARLET 4 RB (Berlin).

Aminoazobenzene monosulphonic acid—beta-naphthol sulphonic acid (B).

Crocein scarlet was the third of the scarlets which appeared in the market
about a quarter of a century ago, and almost revolutionised the dyeing of
red and mixed shades on wool. Its shade is purer than those of the Xylidine
and Biebrich scarlets, and excelled only by the Brilliant croceins.

Bed-brown powder; aqueous solution, scarlet-red; HOI, Bocculent yellowish-
brown precipitate; NaOH, soluble dirty violet-red precipitate; solution in
H0SO4, blue

;
on diluting, the solution passes through violet to red and forms

a dark red precipitate.

Application,—Same as Xylidine scarlets.

Crocem scarlet is slightly faster to washing on cotton than the Xylidine
scarlets.^ Although greatly inferior to the direct cotton colours in fastness
to washing, and almost entirely supplanted by them, it is still used for the
Eastern trade, where fastness to light is required.

On wool Crocein scarlet dyes a very bright scarlet, which is superior to
Xylidine scarlet in fastness to light and washing and in brilliancy, but does not
level as well

;
it is fairly fast to light and milling, but not fast to stoving in

contrast with the Xylidine scarlets.

Oil silk Crocein scarlet is of some value owing to its very good fastness
to light.

CroceYn Scarlet R, B, and 2 B are mixtures of Crocein scarlet 3 B with
the Oranges.

Crocein Scarlet 5 B is a mixture of the Crocein scarlets 3 B and 7 B.
CROCEiM SCARLET 7 B or 8 B (Bayer, Kalle). PONCEAU 6 RB (Berlin).

Aminoazotoluene monosulphonic acid—beta-naphthol sulphonic acid (B).

Dull red powder; aqueous solution, scarlet-red; HCl, little change, but
the solution slowly becomes turbid ; NaOH, soluble dirty violet precipitate •

solution in H2SO^, blue ; on diluting, violet-red.

Application and Properties.— as Crocem scarlet 3 B. The shade
is bluer

; a pure bright red, almost crimson-red. It is suitable for compound
shades in place of Acid magenta.

CROCEiN SCARLET 8 BX (Bayer). COCCIN 2 B. SCARLET 000.

Naphthionic acid—beta-naphthol monosulphonic acid (B).

Scarlet-red powder; aqueous solution, yellowish-red; HCl, no change
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NaOH, yellowish-brown; solution in H2SO4,
red-violet; on diluting, yellowish-

red.

Application,—Same as Xylidine scarlets. Orocein 3 BX resembles
Crocein 3 B in the appearance of shade, and in fastness it stands between
Orocem 3 B and the Xylidine scarlets. It dyes more level on wool than Crocein
3 B, and is chiefly used for this fibre and for silk.

BRILLIANT CROCEIN M (Cassella). BRILLIANT CROCEIN (M.L.B., Bayer).

COTTON SCARLET (B.A.S.F.). COTTON SCARLET 3 B CONC. (Kalle).

SCARLET BO EXTRA (Berlin).

Aminoazobenzene—beta-naphthol disulphonic acid (G salt).

Light brown powder
;

aqueous solution, cherry-red
;

HCl, brown pre-

cipitate; NaOH, brown; solution in H2
SO

4,
red-violet; on diluting, blue,

then red solution and formation of a brownish precipitate

Application,—Same as Xylidine scarlets and Crocein scarlets. Brilliant

crocein is very similar to Crocein scarlet in fastness, and possesses a purer
shade

;
it is the finest of all the scarlets, and is used for the dyeing of cotton,

silk, wool, and other fibres, also for paper dyeing and lake making. It dyes
a shade similar to Xylidine scarlet 3 R and Crocein scarlet 3 B.

BRILLIANT CROCEIN 9 B (Cassella).

Beta-naphthylamine gamma-disulphonic acid—azoanilino

—

beta-naphthol disulphonic acid (II and G salt).

Brown powder
;
aqueous solution, magenta-red

;
HCl, darker and bluer

;

NaOH, brown-red; solution in HgSO^, blue; on diluting, red-violet.

Application.—Same as Brilliant crocein M, which it equals in fastness
;

the shade, however, is much more bluish and a little bluer than that of the

following Crocein A Z.

CROCEIN A Z (Cassella).

Aminoazobenzene—alpha-naphthol disulphonic acid.

Brown powder
;
aqueous solution, red

;
HCl, makes the solution brownish

;

NaOH, crimson-red solution; solution in HgSO^, blue, and in transparent

light, red-violet
;
on diluting, brown precipitate.

Applicntion.—Same as Xylidine scarlet and Bridiant crocein. Crocein
A Z dyes on the various fibres a bluish-red of very good fastness to light. It

yields on cotton and jute much more intense shades than most other dyestuffs

of this group, and is dyed on these fibres with the addition of 10 to 15 per cent,

alum and an equal amount of Glaubersalt at 75* C. Wool is dyed fairly level

and fairly fast to washing, and fast to acids and alkalies.

BRILLIANT SCARLET 4 R or 5 R (Cassella, Bayer, Dahl). COCHINEAL
RED A (B.A.S.F.). NEW COCCIN (Berlin, M.L.B.). SCARLET 00000
(Holliday).

Naphthionic acid—beta-naphthol disulphonic acid (G salt).

Scarlet-red powder; aqueous solution, scarlet-red; HCl, no change; NaOH,
dark orange

;
solution in H2

SO
4,

dirty red-violet
; on diluting, red.

Application.—Same as Xylidine scarlets. Brilliant scarlet 4 R dyes,

a very brilliant scarlet on wool and silk, which is fairly fast to light and
washing, not sensitive to acids and alkalies, but not fast to stoving.

CRYSTAL SCARLET (6 R) (Cassella, B.A.S.F., Berlin).

Alpha-naphthylamine—beta-naphthol disulphonic acid (gamma acid).
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Dark red crystals with a golden lustre; aqueous solution, red; HCQ,
slightly darker; NaOH, more yellowish; solution in blue; on dilut-

ing, red. The sodium salt crystallises with 7 molecules ox water.

Application,.—Same as Xylidine scarlets. Crystal scarlet resembles
Brilliant scarlet 4 R and dyes a more bluish shade of scarlet.

AZO-COCCIN 2 R (Berlin). DOUBLE SCARLET R (Levinstein).

Xylidine—alpha-naphthol sulphonic acid N W.

Red-brown powder, not freely soluble in water; aqueous solution, red;
HCl, red-brown precipitate

;
NaOH, brownish-yellow

;
solution in H2SO4,

magenta-red ; on diluting, brown-red precipitate.

Application.—Same as Xylidine scarlets.

Azo-coccin 2 R yields shades which are similar to Xylidine scarlet 2 R and
3 R, but less pure ; it is faster to light, fairly fast to washing, and not
sensitive to acids or alkalies, and is useful for silk dyeing owing to its fairly

good fastness to water on silk. The dyestuff is precipitated by alum in the
dye-liquor, and is sensitive against the action of metals.

AZO EOSIN (Bayer).

Orthoanisidine—alpha-naphthol sulphonic acid N W.

Red-orange powder ; aqueous solution, red
; HCl, brownish-orange pre-

cipitate ; NaOH, brownish-orange ; solution in H2SO4, crimson-red
; on

diluting, brownish-orange precipitate.

Application.—Same as Xylidine scarlets.

Azo-eosin yields a scarlet shade on wool—slightly bluer than Crocein 3 B,
fairly fast to light and washing, and fast to acids, alkalies, and stoving.

DOUBLE BRILLIANT SCARLET 3 R or DOUBLE SCARLET EXTRA S.

Beta-naphthylamine sulphonic acid (Br)

—

alpha-naphthol sulphonic acid N W.

Brown-red powder ;
aqueous solution, yellowish-red

; HCl, yellowish-brown

Bocculent precipitate ;
NaOH, no change

;
solution in HgSO^, crimson

; on
diluting, yellowish-red.

Application.—Same as Xylidine scarlets.

Double brilliant scarlet dyes a very pure scarlet on wool, and resembles the

preceding dyestuffs in fastness.

PYROTIN R R 0 (Dahl).

Beta-naphthylamine sulphonic acid (D)

—

alpha-naphthol sulphonic acid N W.

Brown-red powder; aqueous solution, yellowish-red; HCl, more bluish;

NaOH, more yellowish
;
solution in HgSO^, magentarred

;
on diluting, red.

Application.—Same as Xylidine scarlets.

Pyrotin R R 0 is used in cotton and wool dyeing for the production of

scarlet shades, and equals the preceding products in fastness.

SCARLET 5 R (M.L.B.). ERYTHRIN X (B.A.S.P.).

Aminoazobenzene—beta-naphthol trisu Iphonic acid.

Brown powder ;
aqueous solution, cherry-red

; HCl, violet precipitate

;

NaOH, violet; solution in H^O^ blue-violet; on diluting, red.

Application.—Same as Xylidine scarlets.

Scarlet 5 R dyes a bluish shade of scarlet on wool, which possesses good
fastness to light.

SCARLET 6 R (M.L.B., B.A.S.F.).

Naphthionic acid—^beta-naphthol trisulphonic acid.
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Brown powder; aqueous solution, cherry-red; HCl, no change; ITaOH,
red-biown

;
solution in HgSO., blue-violet ; on diluting, magenta-r^.

Application,—Same as Avlidine scarlet.

Scarlet 6 B is similar to the preceding dyestuff. It produces still bluer

scarlet on wool.

COCHINEAL SCARLET G (Schoellkopf).

Aniline—alpha-naphthol sulphonic acid (Cl).

Brick-red powder; aqueous solution, yellowish-red ; HCl, brown-red pre-

cipitate; NaOH, orange; solution in H20O4, cherry-red; on diluting, brown-
red precipitate.

Application,—Cochineal Scarlet 0 is applied like the Xylidine scarlets.

The dyestuff forms insoluble precipitates with calcium and magnesium salts

;

hence calcareous water or—for cotton dyeing—salt containing much magnesium
should be avoided or purified. Cochineal scarlet G dyes a yellow shade of

scarlet, which is fairly fast to light, milling, and acids.

COCHINEAL SCARLET 2 R and 4 R are the orthotoluidine- or xylidine-

compounds respectively, analogous to Cochineal scarlet Q, and possess the

same properties as this dyestuff, yielding, however, more bluish shades of

scarlet.

CROCElN SCARLET B and 3 B (SchoolIkopf).

These two dyestuffs are obtained by the action of diazotised amidoazo-

benzene, or amidoazo-orthotoluene respectively, on
(
1
)
naphthol 4:8 disul-

plionic acid. They show nearly the same reactions.

Red powder (Scarlet B) or brown powder (Scarlet 3 B) ;
aqueous solution,

bluish-red
; HCl, violet precipitate

; NaOH, violet
;
solution in HgSO^, violet

;

on diluting, violet precipitate.

Application,—Same as Xylidine scarlets and Crocein scarlets.

These two Crocein scarlets are used to some extent in the United States

for cotton dyeing. They produce on this fibre bluish-red shades, which are

equal to the Crocein .scarlets (Bayer) in fastness to light and washing.

WOOL SCARLET R (Schoellkopf).

Xylidine—(1) naphthol 4 : 8 disulphonic acid.

Brown-red powder
;

aqueous solution, yellowish-red
; HCl, bluish-red

;

NaOH, red-orange; solution in H2SO4, cherry-red; on diluting, red.

Application,—Wool scarlet R is dyed on wool in the same way as

Xylidine scarlet and the other acid dyestuffs
; it yields a fiery scarlet, which is

fairly fnst to light and to washing, acids, and alkalies.

BUFFALO RUBIN (Schoellkopf). AZO-BORDEAUX (Bayer).

Alpharuaphthylamine—

(

1 ) naphthol 4 : 8 disulphonic acid.

Brown powder
;
aqueous solution, magenta-red

;
HCl, no change

; NaOH,
no change

;
solution in H0SO4, blue ; on diluting, magenta-red.

Application,—Buffalo rubin is also dyed on wool like Xylidine scarlet.

It levels fairly well and dyes a claret-red shade, which is fairly fast to light

and washing, acids, and alkalies.

FAST RED or FAST RED A or 0.

ROCOELLIN, RAURAOIENNE, OERASIN, ORCELLIN NO. 4, RUBIDIN
CARDINAL RED.

Naphthionic acid—beta-naphthoL

Brown-red powder, sparingly soluble in cold water
; aqueous solution, red

;

HCl, yellowish-brown precipitate; NaOH, dark purplish-red; solution in
H2SO4, violet

;
on diluting, yellowish-brown precipitate.
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Application.—Fast red A and the other “Fast reds” have largely replaced

orchil in wool and especially in silk dyeing owing to their superior fastness and
lower price. Fast red A is chiefly used for full red shades, whereas for

mixtures better levelling dyestuffs are preferred. It is now but little used for

cotton dyeing. It can be dyed in the same way as the Xylidine scarlets on
the various fibres. It is, however, more difficult to dye this colour evenly on
wool, since it is too rapidly taken up by the fibre, the methods indicated below

are more suitable for dyeing wool with Fast red.

Cotton.—Fast red A forms a precipitate with alum; hence cotton which
has been mordanted with basic alum must be washed in water before dyeing.

The colour is not fast to washing.

Wool is dyed according to the first method (p. 512), the bath being heated

gradually to the boil, as the dyestuff does not readily dye level. The fourth

and fifw methods given in the introduction of this chapter are also well

adapted, especially the fourth method (p. 513). The colour also dyes well in a

neutral bath, and may, therefore, serve for shading the wool in union dyeing.

Fast red A produces a bright red shade on wool, which, however, is only

moderately fast to light
; it is fairly fast to washing, and not affected by dilute

acids or alkalies.

Silk is dyed in an acidified bath of boiled-off liquor. Make the bath
slightly acid with sulphuric acid, add the colour solution, turn the goods for

10 to 15 minutes in the warm bath, heat to the boil and work at this tempera-

ture for 20 to 25 minutes, rinse in water, brighten in sulphuric acid, wring,

and dry. Fast red is dyed very extensively on silk.

FAST RED B. BORDEAUX B, B L, G, or R. CERAlSIN.

Alpha-naphthylamine—beta-naphthol disulphonic acid (R salt).

Brown powder
;
aqueous solution, claret-red

;
HCl, no change

;
NaOH,

soluble red-brown precipitate
;
solution in H

2
SO^, blue

;
on diluting, crimson.

Application.—Same as Xylidine scarlets (see p. 523).

Fast red B dyes bluish claret-red shades, bluer and less pure than Fast red
A, which are fairly fast to light and washing, and fast to acids and alkalies.

FAST RED C. AZO-RUBIN A or S, CARMOISIN, ACID AZO-RUBIN,
BRILLIANT CARMOISIN O, MARS RED G.

Naphthionic acid—alpha-naphthol sulphonic acid (NW).

Red-brown powder; aqueous solution, crimson; HCl, dark red precipitate;
NaOH, more yellowish; solution in HgSO^, violet; on diluting, crimson.

Application,—Same as Xylidine scarlets (see p. 523).

Fast red C produces red shades on wool intermediate between those of Fast
red B and Acid magenta; it is used in the production of compound shades as
a substitute for the latter dyestuff, since it is faster to light and washing and
not sensitive to alkalies or acids.

FAST RED D. AMARANTH.
BORDEAUX S, ACID AZO-RUBIN 2 B, VICTORIA RUBIN, OENANTHININ,

WOOL RED EXTRA. NAPHTHOL RED O or O or S, ACID CRIMSON.

Naphthionic acid—^beta-naphthol disulphonic acid (R salt).

Red-brown powder; aqueous solution, crirns»on; HCl, no change; NaOH
darker; solution in H

2
SO

4,
violet

;
on diluting, crimson.

’

Application .

—

Same as Xylidine scarlets (see p. 523).

Fast red D dyes a pure bluish-red shade, which comes near to the claret
reds or “bordeaux.” It is fairly fast to light and to washing, good to acids
and alkalies, and has the advantage over Fast red A that it levels better.
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FAST RED E or S. NAPHTHOL BED SB.

Naphthionic acid—^beta-naphthol sulphonic acid (S).

Red-brown powder; aqueous solution, claret-red; HCl, darker; NaOH,
brownish-red ;

solution in H2SO4, violet ;
on diluting, red.

Application and Properties*—Same as Fast red A. The shade is

similar to Fast red A. The colour goes rather more eVenly on to the fibre.

PALATIN RED A (B.A.S.F.). PAST RED P R.

Alpha-naphthylamine—^alpha-naphthol 3 : 6 disulphonic acid R O.

This naphthol disulphonio acid is identical with that of Palatin scarlet A.
(See Palatin scarlet A, p. 623.)

Brown powder; aqueous solution, red; HCl, little change: NaOH, red-

brown ; solution in H2SO4, blue ; on diluting, red.

Application,—Same as Xylidine scarlets.

Palatin red dyes a very bright and pure bluish shade of red, even finer

than Fast red D. It is fairly fast to light and washing, and fast to acids,

alkalies, and stoving.

AZO-RED A (Cassella).

Alpharnaphthylamine—alpha-naphthol disulphonic acid.

Brown powder; aqueous solution, red; HCl, no change; NaOH, more
yellowish

;
solution in H2SO4, blue

; on diluting, at first violet, then red.

Application,—Same as Xylidine scarlets. Azo-red A resembles Palatin
red and dyes a pure, bright bluish-red, which is fairly fast to light and washing,
and fast to acids, alkalies, and stoving. In union dyeing it is used for shading
the wool in a neutral bath.

ARCHIL SUBSTITUTE V (Poirrier, Holliday). NAPHTHION RED.

Paran itran iline—naphthionic acid.

Brown paste; aqueous solution, red-brown; HCl, brown-red precipitate;

NaOH, soluble brown-ied precipitate; solution in H2SO4, crimson; on diluting,

brown-red precipitate.

Application,—The various brands of archil substitutes are intended, as

indicated by their names, as substitutes for archil, and produce shades similar

to those obtained with archil in an acid bath. They are employed for the
production of mixed shades in wool and silk dyeing, and are applied like the
other acid levelling colours (pp. 513 and 515). The shades are only moderately
fast, and the dyestuffs, therefore, have been replaced to a great extent by the
more recent levelling products, such as Azo-grenadin, Azo-fuchsin, Azo-acid
magenta, Azo-carrain, Lanafuchsin, etc.

ARCHIL SUBSTITUTE 3 VN (Poirrier). ARCHIL SUBSTITUTE V (Berlin).

Paranitraniline—alpha-naphthylamine sulphonic acid (L).

Dark brown powder
;
aqueous solution, red ; HCl, more bluish

;
NaOH,

brownish
; solution in H2SO4, red

;
on diluting, little change.

Application,—Same as Archil substitute V.
ARCHIL SUBSTITUTE N (Cassella). APOLLO RED (Geigy).

Paranitraniline—alpha-naphthylamine disulphonic acid D.

Brown powder; aqueous solution, brown-red; HCl, crimson; NaOH,
soluble brown precipitate; solution in H2SO4, crimson; on diluting, no
change.

Application,—Same as Archil substitute V.
34
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ORSEILUN 2 B (Bayer).

Aminoazotoluene monosulphonic acid—alpha-naphthol sulphonic acid (NW).

Brown powder
; aqueous solution, crimson ; HCl, red-violet ;

NaOH, more
yellowish ; solution in H2SO4, blue ;

on diluting, crimson.

Application.—Orseillin 2 B is dyed like Fast red A on wool and silk,

and yields a yellowish-claret shade, fairly fast to light and milling, and good to

acids and alkalies.

BORDEAUX BX (Bayer).

Aminoazoxylene disulphonic acid—beta-naphthoL

Brown powder
;
aqueous solution, brown-red

;
HCl, brown-red precipitate

;

NaOH, soluble brown-red precipitate; solution in H2SO4, green; on diluting,

brown-red precipitate.

Application.—Same as Orseillin BB.
Bordeaux BX dyes more bluish shades of claret-red of similar properties.

BRILLIANT ARCHIL C (Cassella).

Azimide, produced by the action of nitrous acid on the azo-dyestuff from
diazotised p nitraniline and 1 : 8 naphthylene diamine 3 : 6 disulphonic add.

Brown-red powder; aqueous solution, magenta-red; HOI, crimson-red;

NaOH, blue; solution in H2SO4, blue ; on diluting, violet-red.

Application.—Brilliant archil O in an acid bath levels very well on wool
and silk, and yields a bright bluish-red, moderately fast to light, fairly fast

to washing, and good to acids, alkalies, and stoving.

CHROMAZON RED (Geigy).

Aminobenzaldehyde—dioxynaphthalene sulphonic acid.

Brown-red powder; aqueous solution, red; HCl, paler; NaOH, crimson;
solution in H2SO4, blue ; on diluting, red.

Application.—Chromazon red in an acid bath levels very well on wool
and silk. It possesses great tinctorial power, and dyes a very brilliant red,

brighter than the majority of the azo-colours. It is moderately fast to light

and washing and good to acids and alkalies.

AZO-GRENADIN L and S (Bayer).

Azo-grenadin L : p amidoacetanilide—l naphthol 4 sulphonic acid.

Azo-grenadin S : p amidoacetanilide—

1

naphthol 3 : 6 disulphonic acid.

Brown powder; aqueous solution, magenta-red; HCl, little change; NaOH,
orange-red ; solution in H2SO4, red

; on diluting, red.

Application.—According to method I. (pp. 513 and 516
), Azo-grenadin is

dyed on wool in a boiling acid bath and on silk in a hot acid bath with or
without boiled-off liquor. Both brands level well, and yield fairly bright
red shades of good fastness to acids, alkalies, and stoving, and fairly good
fastness to light ani washing.

LANAFUCHSIN S G and S B (Cassella).

Brown powder; aqueous solution, orange-red (SG) or bluish-red (SB);
HCl, little change; NaOH, makes the solution more yellowish; solution in
H2SO4, red ; on diluting, red.

Application.—According to method I. (pp. 513 and 515
),

Lanafuchsin
.yields on wool and silk fairly bright shades from yellowish-red to bluish-red
of fairly good fastness to light and washing, and good fastness to acids,

alkalies, and stoving. Both brands level well, and are very useful for the
production of mixed shades on yams and piece goods.

IiANAFUCHSIN 6 B (Cassella) dyes magenta-red shades of similar
properties.
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SORBIN RED (B.A.S.F.)
; AMIDONAPHTHOL RED a, 2 B, 0 B

;

azo-ACID magenta G and B (M.L.B.); AZO-AOID CARMINE B (M.L B.)

;

GUINEA RED 4 R (Berlin)
;
ERIO RUBIN G, 2 R (Geigy)

; ERIO CARMINE R
(Geigy); BRILLIANT ACID CARMINE G,B,6B (Griesheim-Oehler)

; FLORIDA
RED G, B (Leonhardt) are similar to the preceding dyestuffs, all being azo-

reds of very satisfactory fastness, which dye level.

TOLAN RED B (Kalle).

Aniline—

1

: 8 aminonaphthol 4 : 6 disulphonic acid K.

Brown powder; aqueous solution, magenta-red; HCl, soluble yellowish-

brown precipitate; NaOH, orange-red; solution in HgSO^, magenta-red; on
diluting, yellowish-brown.

Application and Properties.—Similar to the preceding dyestuffs. Tolan
red is chiefly used for wool. It also belongs to the well levelling azo-reds, and
yields bluish-reds of very satisfactx)ry fastness.

TOLAN RED G (Kalle) is similar, and dyes more yellowish shades of red.

AZO-CORALLIN (Dahl).

Aminoacetanilide—beta-naphthol disulphonic acid (R salt).

Cinnamon-red powder; aqueous solution, orange-red; HCl, little change;

NaOH, more yellowish; solution in H2SO4, yellowish -red ; on diluting,

orange-red.

Application.—Azo-corallin dyes on wool in a boiling acid bath level

yellowish-reds of fairly good fastness to light and washing, and good fastness

to acids, alkalies, and stoving.

AZO-FUCHSINE (Bayer).

A number of brands—«.y., Azo-fuchsine B, 6, G N, S—are in the market.

Azo-fuchsine ** B ’ is the azo-compound of toluidine, and “ G ” that of sulph-

anilic acid with 1 : 8 dioxynaphthalene 4 sulphonic acid. The various brands
show similar reactions.

Brown powder; aqueous solution, magenta-red; HCl, more yellowish (Q)
or soluble precipitate; NaOH, more yellowish (GN) or little change; solution

in H0SO4, cherry-red (GN) or violet; on diluting, magenta-red.

Jippiication.—Like the preceding dyestuffs. The Azo-fuchsines are also

well levelling azo-reds which approach Acid magenta in brightness of shade,

being fairly fast to light, washing, and alkalies, and fast to acids. Azo-fuchsine
B, the most bluish brand, is still yellower than Acid magenta. Azo-fuchsine S
possesses the best fastness to alkalies.

Aluminium and chromium salts change the shade to black. This property
may be made use of for dyeing worsted piece goods containing silk checks.
Azo fuchsine hardly staining silk in a strongly boiling bath, it may serve for

colouring the wool at first red, and by subsequent diroming black, the silk

remaining colourless or being dyed to any desired shade in a second bath.

AZO-PUOHSINE 6 B (Bayer) is similar to the preceding brands, but dyes
much more bluish and also purer shades of red.

FAST ACID MAGENTA (Bayer).

Aniline— 1 : 8 aminonaphthol 3 ; 6 disulphonic acid H.

Brown powder; aqueous solution, magenta-red; HCl, soluble red pre-
cipitate

; NaOH, orange-red solution ; solution in HnSO., magenta-red ; on
diluting, red.

Application.—Fast acid magenta dyes on wool in a boiling acid bath a
fairly bright bluish-red, but yellower and duller than Acid magenta. It
levels well and is fast to acida and alkalies and to stoving, and fairly fast
to washing, but changes on exposure to light within a short time to dull violet.
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BRILLIANT BORDEAUX S (Berlin).

Alpha-naphthylamine—

1

naphthol 3 : 8 disulphonic acid t.

Red powder; aqueous solution, magenta-red; HCl, slightly bluer; NaOH,
darker

;
solution in H2SO4, blue

;
on diluting, at first violet, then red.

Application,— Brilliant bordeaux S is dyed on wool in a boiling acid bath,

and on silk in acidulated boiled-off liquor. It levels well and yields fairly

bright red shades of fairly good fastness to light and washing, and good fastness

to acids, alkalies, and stoving.

ORCHIL RED A (B.A.S.F.). UNION PAST CLARET (Levinstein).

Arainoazoxylene—^beta-naphthol disulphonic acid (R salt).

Dark brown powder; aqueous solution, dark bluish-red; HCl, brown-red
precipitate; NaOH, soluble brown-red precipitate; solution in HgSO^, dark

blue
;
on diluting, crimson.

Application,—Same as Fast red A. Orchil red A dyes on wool in an
acid bath a valuable shade of bluish-red, which is distinguished by very
good fastness to light and washing, acids and alkalies.

The dyestuff can also be dyed (like the Cloth reds) on wool which has been
previously mordanted with chromium, and thus yields more brownish shades,

which resemble the Cloth reds in fastness to milling (see under Mordant
Colours),

MILLING RED G (Cassella).

Light brown powder; aqueous solution, orange-red; HCl, soluble brown
precipitate; NaOH, little change; solution in H2SO4, red-violet; on diluting,

at first orange-red, then brown precipitate.

Application.—Milling red G is dyed on wool with the addition of acetic

acid and sodium sulphate (Method IV., p. 513 ), and yields yellowish-reds of

very good fastness to milling, acids, and alkalies, which are moderately fast

to light. The fastness to milling is improved by a treatment with chromium
fluoride in the exhausted dye-bath.

WOOL RED B (Cassella).

Brown powder ; aqueous solution, bluish-red
;
HCl, no change

;
NaOH,

soluble violet-red precipitate
;
solution in H2SO4, violet in transmitted, blue

in reflected light
;
on diluting, at first blue, then red.

* Application,—Wool red B is dyed in an acid bath on wool and silk, and
yields good claret shades of excellent fastness to light, washing and milling,

acids, and alkalies. The fastness to milling is further improved by treatment
with bichromate in the exhausted dye-bath, and by dyeing Wool red on
chromed wool. The dyestuff also dyes fairly well in a neutral bath, and may
be used for shading wool in union goods dyed by the one-bath method.

WOOL RED G and R (B.A.S.F.).

Brown powder; aqueous solution, red; HCl, brown precipitate; NaOH,
dark red ; solution in H2SO4, violet ; on diluting, brown precipitate.

Application, is dyed in an acid bath with the addition of acetic or
sulphuric acid. Wool red G dyes a scarlet-red. Wool red R a more bluish-red
of very good fastness to milling and washing, acids, and alkalies, and fairly

good fastness to light. Wool red works also well in a neutral bath, or may
be dyed together with mordant colours or acid chrome colours.

CHROMOTROPE 2 R, 2 B, 6 B, 8 B, 10 B (M.L.B.).

These brands of Chromotrope are azo-compounds of the so-called Ohromo-
trop acid

—

(1 ; 8) dioxynaphthalene (3 : 6) sulphonic acid, with diazotised
aniline (2 Rk or p nitraniline (2 B), or p amidoacetanilide (6 B), or naph-
thionic acid (8 B), or alphanaphtnylamine (10 B) respectively. They are dark
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coloured powders, which freely dissolve in water with a red to red-violet

colour; HCl, little change; NaOH, slightly darker or more bluish; solution

in H2SO4, bluish-red (2 R), or red-violet (2 B and 6 B), or blue (8 B and
10 B) ;

on diluting, red to violet.

Application.—The Chromotropes are almost exclusively used for wool-

dyeing. They may be used either direct or after-treated, all the Chromotropes
being converted into blues or blacks by treatment with metallic salts, such as

aluminium-, copper-, chromium-salts, and bichromates.

The more yellowish brands, Chromotrope 2 R and 2 B, and also the two
brands, Azo acid magenta G and R (p. 531), which are nearly related to them,
level very well, and are principally used for mixed shades on piece goods
according to Method I., p. 513. Chiomotrope 2 R dyes a brilliant scarlet, the

brand 2 B a yellowish-red, and Chromotrope 6 B, which levels fairly well, a
more bluish-red. The shades are very fast to light, acids, and stoving, and
moderately fast to washing

;
2 R is fairly fast to alkalies . 2 B thereby is

turned violet.

Chromotrope 8 B and 10 B dye magenta-ied shades of equal fastness.

These two brands, however, are most generally used for black dyeing by
aftcrchroming with 3 per cent, bichrome in the exhausted dye-bath during

three-quarters to one hour. These blacks are very fast to liuht, acids, and
stoving, but not to milling, and are more or less affected by alkalies.

CHROMOTROPE F B and S (M.L.B.)
These two dyestuffs are similar to the preceding brands. Chromotrope F B

shows the reactions of Fast red C.

Brown powder
;
aqueous solution, crimson : HCl, dark red precipitate

;

NaOH, more yellowish (F B) or darker (S)
;

solution in HgSO^, violet (F B)
or blue (S)

; on diluting, crimson.

Application.—^These two brands are chiefly used for black and navy blue,

fast to wearing on woollen and worsted piece goods. When dyed without
chroming. Chromotrope F B dyes a full red, and S a claret shade. The bath
is prepared with 10 per cent. Glaubersalt, 4 per cent, sulphuric acid, and 4 to 6
per cent, dyestuff, and, after entering the goods at 50® to 60® C., it is heated
within half an hour to boiling, and boiled for about one hour. After this it is

cooled off, 1^ to 2 per cent, bichrome and 1 per cent, sulphuric acid are added,

and the colour developed by boiling one hour. Chromotrope F B dyes a dark
navy blue, which may be brightened by an addition of Patent blue V or A

;
the

brand S dyes black. The shades are very fast to light, washing, acids, alkalies,

and rubbing, and fairly fast to milling. The fastness to milling is improved
by an addition of 3 to 4 per cent lactic acid (50 per cent.) with the bichrome,
of which as much as of dyestuff is to be used in this case, the quantities of

sulphuric acid also being increased by 1 to 2 per cent, each time.

ACID MAGENTA. ACID FUGHSINB ; ACID KUBINE ; FUCHSINE S;
RUBINE S.

Neutral colourless salt. Acid-coloured salt.

Acid magenta is obtained by the action of fuming sulphuric acid on
^lagenta

; it consists of mixtures of the trisulphonic acids of Rosaniline and
Pararosaniline in the form of their sodium or ammonium salts (see Magenta).
The normal salt is colourless, whereaa the acid salts, as represented by the
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above formula, and the acid in the free state are coloured. The colourless

salt is constituted analogously to the colourless Rosaniline-base, and contains

the carbinol group OR3OH
;
die coloured compounds have probably a constitu-

tion corresponding to the coloured salts of Magenta, &c., containing no carbinol

group, but the double quinone-binding (see Magenta). The same constitu-

tion may be ascribed to the colour on the fibre.

The commercial article is sold in the form of the acid salt, since the normal
salt is hygroscopic. The aqueous solution of Acid magenta is decolourised

on addition of caustic alkalies; the red colour is restored by carbonic acid.

Reducing agents transform Acid magenta into leucaniiine trisulphonic acid,

which yields on oxidation the original Acid magenta.
Dark green crystalline powder, with a metallic reflex, or dark red powder,

aqueous solution, crimson
;
HCl, no change ; NaOH, decolourises the solution

almost completely ;
solution in H2SO4, yellow

; on diluting, crimson.

The presence of ordinary Magenta in Acid magenta can be shown by
adding some ammonia and ether to the solution of the dyestuff; ordinary

Magenta colours the ether yellowish, and the ether when added to acetic acid

colours the latter red
;
pure Acid magenta colours neither the ether nor the

acetic acid {Kertesa).

Application,—Acid magenta cannot be dyed on cotton or linen. It is

used in great quantities for the dyeing of wool and silk, principally for the

production of compound shades. The shade is similar to ordinary Magenta.
Wool is dyed, according to Method I. (p. 513), with the addition of 2 to 4

per cent, of sulphuric acid or sodium bisulphate and 10 to 20 per cent, of

Glaubersalt.

Acid magenta dyes very level. It is not fast to light, but moderately fast

to milling, and does not rub. It is, however, decolourised by the action of

alkalies (the colour being restored by acids), hence it is not well adapted for

goods that have to be milled, or those which should resist alkaline street dirt.

Silk is dyed in a bath of boiled-off liquor that has been slightly acidified

with sulphuric acid, or in a slightly acidified bath without boiled-off liquor.

Add the colour solution gradually, then heat to about 90* C., and continue at

this temperature for fifteen to twenty minutes, wash and brighten with sul-

phuric or tartaric acid, wring, and dry.

IMPURE ACID MAGENTAS; QRENAT S; MAROON S are analogous to

the impure ordinary magentas, and are applied in the same way as the Acid
magenta S.

FAST ACID EOSIN G (M.L.B.).

This dyestuff seems to belong to the group of sulphonated Rhodamines.
Fiery vermilion-red powder; aqueous solution, yellowish-red with a very

strong green fluorescence; HCl, yellowish-red precipitate, soluble with a
yellowish-red colour and very strong fluorescence; NaOH, dark red with
a very strong dark olive-green fluorescence; solution in HgSO., yellow
with a weak green fluorescence

;
on diluting, at first reddish-yellow, then pink

with a green fluorescence.

Application.—^Fast add eosin is dyed on wool by Method I. (p. 513). It
levels well, but does not exhaust very well, and, therefore, it is chiefly adapted
for pale shades lying between salmon-red and pink. The shades are fairly fast

to light, washing, and alkalies, and good to acids and stoving.

FAST ACID PHLOXIN A (M.L.B.) is similar to Fast acid eosin G, but dyes
more bluish shades of pink and red.

ACID RHODAMINE R, R R, 8 R (B.A.S.F., Ch. Ind. Basle).

Red powder
; aqueous solution, red with a yellow fluorescence

; HCl, little

change ; NaOH, little change
;
solution in H2SO4, yellow

; on diluting, red.
Application.—^The Acid rhodamines are dyed on wool in acid baths, and
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dye very brilliant reds of relatively good fastness to light. Acid rhodamine R
dyes a yellowish Eosin-like shade and 3 R resembles Rhodamine B in shade,
whilst Acid rhodamine R R is intermediate.

AZO-CARMINE (B.A.S.F.).

Sodium disulphonate of phenylrosinduline.

Phenylrosinduline, the mother-substance of this dyestuff, is produced by
heating with aniline and aniline hydrochloride to
130* or 160*. A^o^rmine is prepared from this compound with the aid of

fuming sulphuric acid. Azo-carmine G in paste, the more yellowish brand, is

the disulphonate, and Azo-carmine B is the trisulphonate.

Azfhcarmine G.—Red paste with a bronze lustre; sparingly soluble in

water; aqueous solution, crimson; HCl, red precipitate; NaOH, no change;
solution in H2SO4, green ; on diluting, crimson solution and crimson
precipitate.

Azchcarmine B is a, red-violet powder, readily soluble in water, which shows
fairly the same reactions as the “G " brand (see also Rosinduline).

Application,—Azo-carmine B levels very well on wool and is dyed by the

first method (p. 513). Azo-carmine G levels less well and is dyed by the first

or second method Both brands dye bluish shades of red, less bluish and
less brilliant than Acid magenta. They are fairly fast to light and milling,

and not sensitive to dilute acids and alkalies. The dyestuffs are very valuable

in wool dyeing for the production of compound shades, and are excellent orchil

substitutes.

ROSINDULINE 2 B, B, G, 2 G (Kalle).

These dyestuffs closely resemble Azo-carmine in reactions and tinctorial

properties. Rosinduline 2 B is said to be identical with Azo-carmine B, and
possesses the best fastness. Rosinduline 2 G, the most yellowish brand, dyes
a fiery orange-red with a strong yellowish fluorescence on silk.

X L RED (Holliday).

This dyestuff, according to the maker, has a constitution similar to Azo-
carmine.

Brown powder; aqueous solution, crimson; HCl, no change; NaOH,
makes the solution paler and more yellowish ; solution in HgSO^, green

;
on

diluting, red.

Application and Properties,—Same as Azo-carmine. X L red dyes a

very bluish-red or rather violet-red, moderately fast to light, fairly fast to

milling, and good to acids and alkalies.

X L ACID EOSIN 5 B and 3 B (Holliday).

X L Acid eosin 5 B is an azo-dyestuff, the constitution of which has not
been published. The 3 B brand is a mixture with orange.

Brick-red powder; aqueous solution, crimson; HCl, crimson precipitate;

NaOH, orange; solution in H2SO^, bluish-red; on diluting, crimson precipi-

tate.

Application.—This dyestuff is dyed on wool in an acid bath and levels

well. It dyes scarlet-red shades with a fine blue shine overhand ; it is fairly

fast to light and alkalies, good to acid and stoving, and moder^itely fast to

washing.

FAST VIOLET, REDDISH (Bayer).

Sulphanilic acid—azo-naphthylamine—beta-naphthol sulphonic acid (S).

For the production of this dyestuff sulphanilic acid is diazotised and com-
bined with alphanaphthylamine

; the product is rediazotised and combined
with alphanaphthol sulphonic acid (S).
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Dark lewder with a green metallic reflex; ^ueons solution, red-violet;

1101, red-violet precipitate; NaOH, soluble red-violet precipitate; solution in

H2SO4, dark bluish-green
; on diluting, red-violet precipitate.

Application.—East violet dyes in an acid bath dull reddish-violet to

violel^black shades on wool, which are fairly fast to light and to washing
;
it is

applied in the same way as the other acid colours. On wool which has been
mordanted with chromium oxide East violet produces darker shades.

FAST VIOLET, BLUISH (Bayer).

Paratoluidine sulphonic acid—azo-naphtbylamine

—

beta-naphthol sulphonic acid (S).

This colouring matter is produced analogously with the preceding one.

Dark brown powder; aqueous solution, violet; HCl, violet precipitate;

NaOH, soluble violet precipitate; solution in H2SO4, dark green; on diluting,

violet precipitate.

Application and Properties.—Same as Fast violet, reddish. The shade
is a dull violet.

AZO ACID VIOLET 4 R. R, and B (Bayer).

Azo-dyestu£Ps which, by their constitution, are related to the Azo-fuchsines.

AzO'Acid Violet 4 E.—Dark brown powder; aqueous solution, red; HCl,
bluer solution; NaOH, soluble orange-red precipitate; solution in H2SO4,
violet-red ; on diluting, same.

Application.—Azo-acid violet, like the Azo-fuchsines, dyes very level on
wool in an acid bath, and yields red-violets of moderate brightness, which are
moderately fast to light, and fairly fast to washing, acids, and stoving

;
alkalies

turn the shades light-red.

VICTORIA VIOLET 5 B (Bayer).

Black powder; aqueous solution, violet; HCl, soluble violet precipitate;
NaOH, brown-red solution; solution in H2SO4, violet; on diluting, violet-red.

Application.—This azo-dyestuff also levels well on wool in an acid bath
and dyes a not very bright bluish-violet, fairly fast to light, washing, and acids,

but reddened by alkalies.

VICTORIA VIOLET 4 B S and 8 B S (M.L.B.)

Victoria Vwlet 4 B S the sodium salt of p aminobenzene-azo (1:8)
dioxynaphthalene (3 : 6) disulphonic acid and is produced by alkaline reduction
of Cnromotrope 2 B or by splitting off the acetyl-group from Chromotrope 6 B
(p. 532).

Victoria Violet 8 B S and Azo-acid blue B (p. 543) belong to the same
class of dyestuffs and show similar reactions.

Brown-black powder ; aqueous solution, violet
;
HCl, red solution, NaOH,

orange-red solution; solution in H2SO4, red-violet; on diluting, yellowish-red.
Application.—^These dyestuffs level very well on wool in acid baths.

Victoria violet 4 B S dyes a not very bright bluish-violet and 8 B S a brighter
and more bluish-violet, which are moderately fast to light, and fairly fast to
washing; mineral acids and alkalies slightly redden the shades; hence the
colours come out more bluish if the sulphuric acid in dyeing is replaced
by alum.

AZO-WOOL VIOLET 7 R (Casselia).

Brown powder; aqueous solution, violet-red; HCl, little alteration of the
solution and formation of a soluble precipitate; NaOH, little change; solution
in H^S04, violet-red ; on diluting, little change.

Application.—Azo-wool violet 7 R also levels very well on wool in an
acid bath and dyes a violet not very bright in shade, but rather good in fastness
to light, fairly fast to washing, and fast to acids, alkalies, and stoving. The dye-
stuff serves well for violets, clarets, prunes, and blues on yarns and piece goods.
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LANACYL VIOLET B (Cassella).

(1:8) Aminonaphthol (3 : 6) disulphonic acid H—ethyl o-naphthylamine.

Dark brown powder ; aqueous solution, red-violet
; HOI, no change

;

NaOH, orange-red; solution in H2SO4, greenish-blue; on diluting, at first

blue, then violet.

Applicatioiv and Properties -—Same as Lanacyl blue B B (p. 543).

Lanacyl violet B dyes a not very bright bluish-violet, which is very good in

fastness to light, washing, acids, and alkalies.

BIEBRICH ACID VIOLET 2 B and 6 B (Kalle).

Azo-dyestuffs with (1:8) dioxynaphthalene (4 : 6) disulphonic acid K.
Biebrich Acid Violet 2 B.—Black-brown powder; aqueous solution, red-

violet; HCl, soluble brown precipitate; NaOH, orange-red; solution in

H2SO4, red-violet ; on diluting, red.

Application-—Biebrich acid violet belongs to the group of azo-dyestuffs

well levelling on wool in acid baths and possesses fairly good fastness to light,

washing, acids and alkalies. The brand 2 B dyes a medium violet and 6 B a

bluish-violet which resemble the other azo-violets in brightness.

FAST SULPHONE VIOLET 5 B S (Sandoz).

Brown powder; aqueous solution, violet; HCl, brick-red precipitate;

NaOH, brown-red; solution in H2SO4, red
; on diluting, brick-red precipitate.

Application .—Fast sulphone violet 5 B S is dyod on wool and silk in acid

baths. It levels fairly well and yields a not very bright bluish-violet, which
possesses fairly good fastness to light, washing, a( ids, alkalies, and stoving.

FAST SULPHONE VIOLET 4 R (Sandoz) and BRILLIANT SULPHONE RED B
(Sandoz) are similar dyestuffs, which dye red-violet or red shades respectively,

in fastness to acids and alkalies they are superior to the preceding brand.

RED-VIOLET 4 R S (B. A.S.F.). ACID VIOLET 4 R S.

P TT I SO.Na
^6^3

\ Nfl . CH,

Bed-violet 4 RS is prepared by the action of fuming sulphuric acid on
dimethylrosaniline, and is the sodium trisulphonate of this base.

Red-violet powder; aqueous solution, crimson; HCl, no change; NaOH,
light reddish-yellow

;
solution in H2SO4, brown-yellow ; on diluting, crimson.

Application and Properties ,—Same as Acid magenta. Red-violet 4 RS
dyes a bluish shade of red, a little more bluish than Acid magenta. The shade
is moderately fast to light and milling, but very sensitive 10 soda, ammonia,
or alkaline road dirt.

Red-violet 4 RS and 5 RS can also be dyed on chromium mordant; this

property is common to the various Acid violets.

RED-VIOLET 6 RS (B.A.S.F.).

Red-violet 5 RS is the sodium trisulphonate of monoethylrosaniline,
prepared analogously to Red-violet 4 R S.

Brown-violet lumps with a metallic reflex; aqueous solution, crimson;
HCl, no change; NaOH, light brown-yellow; solution in H2SO4, yellow; on
diluting, crimson.

Application and Properties ,—Same as Red-violet 4 BS; tlie shade is

slightly more bluish.
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ACro VIOLET 2 B (B.A.S.F.).

This product is the sodium salt of the sulphonic acid of ordinary Methyl
violet, and is produced the action of sulphuric acid on this colouring matter.

Application and Properties.—^Acid violet 2 B is similar to Red-violet

4 R S, but dyes a bluer shade of violet than this colouring matter.

ACID VIOLET.
Under this denomination a number of similar dyestuffs are furnished by

most colour makers, which all dye wool and silk violet in an acid bath. They
are dyed on wool in boiling acid baths according to method I. (p. 513), and
level very well. They are slightly faster to light than the preceding Red-
violets, and much better in fastness to alkalies, so as to resist carbonate of

soda, ammonia, and alkaline street dirt; in addition they are fairly fast to

washing, milling, acids, and stoving. These Acid violets find their principal

application for the dyeing of bright violets, blues, <fec., on woollen piece goods,

yams, and shoddy, and are used together with Acid green. Acid magenta,
Orange II., Naphthol yellow S, <fec., for dyes which are not required to be
very fast. They also dye well in a feebly acid bath, and are, therefore, used
for shading logwood and other colours on chromed wool in a bath acidulated

with acetic acid; or they may be dyed by the one-bath method, together

with logwood, ferrous sulphate, and cupric sulphate. Since they generally

withstand chromic acid they are also dyed together with the acid chrome
colours for brightening them.

The various Acid violets of this kind are brought into the market in the

form of brands marked from 2 B to 12 B, of which the bluish-violet brands
4 B to 7 B probably are those most frequently used. They resemble each

other both by their chemical constitution, their reactions, and their tinctorial

properties ; we, therefore, refrain from registering each brand, but will name
only those, the constitution of which has been published.

ACID VIOLET 4 BN (B.A.S.F., Chem. Ind. Basle). ACID VIOLET 6 B
(Bayer). ACID VIOLET N (M.L.B.). ACID VIOLET 7 B (Leonhardt).

. CgH, . SO3

This product is obtained by the sulphonation of benzylpentamethylpara-
rosaniline (prepared by the condensation of tetramethyldiaminobenzophenone
chloride and benzylmethylaniline), or by the sulphonation and subsequent
oxidation of the leuco-compound of the above-named base.

Violet-brown powder; aqueous solution, blue-violet; HCl, blue precipitate,

which dissolves in excess with an olive colour, the solution becomes on diluting
with water first green and then blue; NaOH, blue precipitate; on heating,

colourless solution ;
solution in H2SO4, brownish-orange

;
on diluting, at first

olive, then green, at last blue.

Application and Properties .—Same as Acid violet (see above). Acid
molet ABN dyes a bluish-violet shade.

ACID VIOLET 6 B N (B.A.S.P., Ch. Ind. Basle).

This dyestuff, similar to the l3rand 4 B N, is prepared by sulphonating
the compound obtained by condensation of tetramethyldiaminobenzophenone
chloride with m ethoxyphenyltolylamine.

Acid violet 6 B N is a blue-violet powder, giving with HjSO. a brownish-
yellow solution, and otherwise showing the same reactions as 4 B N.

Application and Properties .—Same as Acid violet (see above). The
shade is that of a fairly bluish-violet.

C,H,N(CH3)2
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ACID VIOLET 6 B (Berlin).

Acid violet 6 B is prepared by the oxidation of the leuco-compound which
Is obtained by condensation of dimethylpara-aminobenzaldehyde and ethyl-

benzylaniline sulphonic acid.

Blue-violet powder
; aqueous solution, violet ; HCl, bluish-green ; NaOH,

decolourises ;
diluted solutions are light blue

; solution in HgSO^, yellowish-

brown; on diluting, from dark brown to bluish-green.

ApplicatioTb and Proverties,—Same as Acid violet (p. 538).

Acid violet 6 B dyes a fairly bluish-violet, moderately fast to alkalies.

ACID VIOLET 7 B (B.A.S.F., Oh. Ind. Basle).

Acid violet 7 B is produced by the action of diethylaminobenzoyl chloride

upon methyldiphenylamine and subsequent sulphonation.

Violet powder
;
aqueous solution, violet-blue ; HCl, green

; NaOH, violet

precipitate in the cold, colourless solution on warming
; solution in H^SO^,

orange-brown
;
on diluting, at first dark olive-green, finally bluish-green.

Application and Properties,—Same as Acid violet (p. 538). The brand
7 B dyes a pure bluish-violet, slightly bluer than 6 B N, and moderately fast

to alkalies.

GUINEA VIOLET 4 B (Berlin) also belongs to this group, and is superior to

the preceding Acid violet 6 B in fastness to alkalies.

ACID VIOLET 7 B N (M.L.B.).

This dyestuff is obtained by condensing tetramethyldiaminobenzhydrol
sulphonic acid with dibenzylaniline sulphonic acid.

Blue-violet powder
;
aqueous solution, blue

;
HCl, green

;
NaOH, decolour-

ised on heating
;
solution in H2SO4, orange-yellow ; on diluting, blue.

Application and Properties,—Same as Acid violet (p, 538). The shade
is that of a bluish-violet.

ACID VIOLET 5BNS, 6BNS, 7BS (Sandoz).

These dyestuffs are produced by condensation of tetra-alkyldiaminobenzo-

phenone with alkylated or acylated beta-naphthylamine, and subsequent
sulphonation.

Dark violet powder
;
aqueous solution, violet

;
HCl, violet precipitate,

dissolving in excess to a green to yellowish-brown solution ;
NaOH, blue

solution, lighter on warming
; solution in HgSO^, yellowish-brown

;
on dilut-

ing, at first green, then blue.

Application and Properties,—Same as Acid violet (p. 538). These dye-

stuffs dye more or less bluish-violets of rather good fastness to alkalies.

FAST ACID VIOLET 10 B (Bayer).

This dyestuff is produced by condensation of tetramethyldiaminobenzhydrol

with ethylbenzylaniline disulphonic acid, and subsequent oxidation.

Brown powder
;
aqueous solution, reddish-blue ; HCl, green solution, with

an excess yellow; NaOH, in the cold no change, pink on heating; solution in

HgSO^, brown
;
on diluting with much water, green.

Application and Properties,—Same as Acid violet (p. 538). Fast acid

violet dyes a pure, very bluish-violet, which resembles the better class of Acid
violets in fastness to light, milling, washing, and acids, and possesses good fast-

ness to alkalies. The shade is moderately fast to light, like the other Acid violets

FORMYL VIOLET S 4 B (Cassella).



540 A MANUAL OF DYEING.

Formyl violet S 4 B is produced by oxidising together diethyldibenzyl-

diaminodiphenylmethane disulphonic acid and diethylaniline. Similar more
bluish brands are Formyl violet S 6 By 6 8 By 10 B.

Red-violet powder with a bronze reflex; aqueous solution, violet; HCl,
yellow, almost decolourised ; NaOH, solution in H2

SO4,
orange-yellow ; on

diluting, yellow to colourless.

Application,—Formyl violet is dyed on wool by the first, or better,

by the fourth method (p. 513), the bath being heated gradually to the

boil, as the dyestuff does not readily dye level. It may also be dyed in a
neutral bath, and is very useful for shading the wool in dyeing unions by the
one-bath method. It can also be dyed on chromium mordants, or in combina-
tion with acid-chrome colours.

Formyl violet S 4 B dyes a full bluish shade of violet, which resembles the
better kinds of Acid violets as regards fastness to light, washing, and acids

;
it

is good to alkalies (road dirt), and very fast to milling.

Formyl violet is dyed on silk in boiled-off liquor broken with sulphuric

acid, and possesses good fastness to washing and water, which is still improved
by a subsequent treatment with tannin and antimony (p. 191).

ALKALI VIOLET 6B (B.A.S.F.).

|CeH4N(C,H,)2

(UO)c| C«H^N
I ^ gQ {!)

Alkali violet is prepared by the sulphonation of methylphenyltetraethyh
pararosaniline (prepared by condensation of tetraethyldiaminobenzophenone

and methyldiphenylamine).

Violet powder
;
aqueous solution, violet ; HCl, olive-green

; on diluting,

blue ; NaOH, soluble blue precipitate ; on heating, the solution is decolour-

ised ; solution in HgSO^, yellow-brown
;

on diluting, at first olive, then
blue.

Application,—Alkali violet can be dyed in an alkaline, neutral, or acid

bath, and is applicable to cotton, wool, or silk. It can, therefore, be useil for

the purpose of reddening Alkali blue, or in conjunction with colours which dye
in a neutral bath, or, finally, in an acid bath along with the different colours.

It is also useful in dyeing unions by the one-bath method with direct colours

for covering or shading the wool. It produces a pure blue-violet shade. More
reddish brands are Alkali violet R and 4 B,

Cotton may be dyed with Alkali violet by the usual method employed for

the basic colours on a tannin and antimony mordant
; the shade is moderately

fast to soaping, and a little faster to light than Methyl violet (see pp. 459 and
494).

Wool is dyed best in a boiling bath by the same methods as Alkali blue, or
in a neutral bath like the Methyl violets.

In an acid bath Alkali violet is dyed on wool according to the requirements
of the acid colours with which it is combined

; in this case it should, to avoid
unevenness, not be dyed very rapidly. Alkali violet on wool is very fast to
milling and acids, fairly fast to alkalies, and moderately fast to light.

Silk is dyed with Alkali violet in a boiled-off liquor bath, slightly acidu-
lated with sulphuric acid. Add the colour solution, enter the silk, heat to the
boiling point, and work at this temperature for half an hour, wash, brighten in
sulphuric acid, wash, and dry. The shade is fast to water and soap.

Silk can also be dyed with Alkali violet in a neutral bath, or by the method
used for Alkali blua
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VIOLAMINE R, op FAST ACID VIOLET A 2 B (M.L.B.), or ACID VIOLET
4RN (B.A.S.F.).

CeH^NC,H,

OeHgNH . . SOgNa
CgH^CO . OH.

Violamine R is produced by the action of orthotoluidine on fluorescein

chloride, and subsequent sulphonation of the compound. It is the sodium
salt of diorth)tolylrho(jUirmne sulphonic acidy and has probably the constitution

shown by the above formula.

Light maroon powder
;
aqueous solution, red, with an orange fluorescence

which disappears on heating and reappears on cooling ; HCl, pink precipitate

;

NaOH, no change ;
solution in II

2
SO4, orange ; on diluting, red precipitate.

Application.—Violamine R is dyed on wool according to Method I., p.

513, and on silk according to p. 515. It produces an excellent bluish-red,

which is similar to, but bluer than, Rhodamine. It dyes evenly, and is satis-

factory regarding fastness to light and washing, while the shade is not affected

by dilute alkalies. The dyestuff is much faster to light than the preceding

Acid violets, and is, in spite of its high price, extremely valuable for the dyeing

of wool and silk, especially for the production of fast fancy shades. It may
also be dyed on chromed wool or in combination with acid chrome colours,

thus yielding very fast shades. Violamine on silk is fast to water, and also

serves well for tin-weighted silk.

VIOLAMINE B or FAST ACID VIOLET B (M.L.B.).

Violamine B is diparatolylrhodamine sulfonate of sodiurriy and is produced
analogously to Violamine R by substituting paratoluidine for orthotoluidine.

Maroon powder
;
aqueous solution, reddish-violet

; HCl, purple precipitate

NaOH, cherry-red \
solution in HgSO^, red-orange

; on diluting, red-violet

precipitate.

Application and Properties,—Same as Violamine R. The shade is

red-violet.

VIOLAMINE G or ACID ROSAMINE A (M.L.B.).

Violamine O or dimesidylrhodamine sulphoimte of sodium is also produced
like Violamine R, by substituting mesidine for orthotoluidine.

Dark red powder
;
aqueous solution, yellowish-pink

; HCl, dark red preci-

pitate ;
NaOH, slightly yellower ; solution in HgSO^, orange-brown

; on
diluting, red precipitate.

Application and Properties,—Same as Violamine R and B. This
brand chiefly serves for dyeing fine pinks, especially on silk.

FAST ACID VIOLET B E, R B E, and R G E (M.L.B.) are more recent brands
of very similar properties, which are superior in fastness to hot pressing.

ACID MAUVE B (Holliday).

This seems to be a dyestuff of the Induline series.

Brown granules ;
aqueous solution, mauve ;

HCl, soluble red-violet precipi-

tate; NaOH, dull red-violet; solution in H
2
SO

4,
dull blue

; on diluting, violet.

Application.—Acid mauve is dyed on wool by the ordinary methods
(p. 512), and yields mauve shades of moderate brightness.

SULPHONE CYANIN G, G R, 3 R, 6 R (Bayer). COOMASSIE NAVY BLUE
G, G N, 2 R N, 3 R (Levinstein).

These are secondary disazo-dyestuffs, which correspond, for instance, to the

constitution

—

Aniline—naphthylamine sulphonic acid (Cleve)—

1

:

8

tolylnaphthylamine sulphonic acid.
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SiUphom Cyanin 0,—Dark brown powder; aqueous solution, reddish

blue
;
HOI, greyish-blue precipitate ;

NaOH, soluble blue precipitate ;
solution

in H0SO4, blue
;
on diluting, at first greenish-blue, then blue precipitate.

.Application ,—These azo-dyestuflfs are chiefly used for dyeing wool in a

feebly acid bath, and are best dyed with the addition of 3 to 5 per cent, of

ammonium acetate (commercial solution) and 10 per cent. Olaubersalt ;
enter

lukewarm, heat within half an hour to the boil and boil one hour, exhausting

the bath, if necessary, by adding some acetic acid. The bath must not become
alkaline, otherwise the colour will be destroyed; acidulating the bath with

sufficient acetic acid, without, however, using an excess, and an addition of \
to ^ per cent, bichrome are very useful to prevent degrading of the colour.

Steaming at more than ^ or 1 lb. pressure also deteriorates it.

Sulphone cyanin yields full, fairly bright medium blues and Navy blues

;

the brand G dyes the most greenish shades, the others are considerably more
reddish. The colours are distinguished by excellent fastness to light, washing,

milling, acids, alkalies, and stoving, and are very useful for loose wool, yarns,

and piece goods which do not require severe steaming. They also serve well

in the one-bath method of union-dyeing with direct cotton colours for shading
the wool, since they dye very well in a neutral bath. Silk is dyed with the

addition of ammonium acetate or in boiled-off liquor acidulated with acetic

acid, deep blue shades of very good fastness to light being obtained.

SULPHONE AZURIN (Bayer, Berlin, Leonhardt, Levinstein).

Benzidine sulphone disulphonic aeid<Pj®;yj

Dark blue powder; aqueous solution, greenish-blue; HCl, dark blue pre-

cipitate; NaOH, soluble blue precipitate; solution in H2SO4, violet; on
diluting, black-violet precipitate.

Application,—Sulphone azurin is a direct cotton colour, but is chiefly

valuable for wool which it dyes much better than cotton. Wool is best dyed
in a boiling neutral bath with the addition of 10 per cent. Glaubersalt. Fairly

bright medium and dark blue shades are obtained of good fastness to milling,

acids, and alkalies, and fairly fast to light Cotton may be dyed like the direct

cotton colours with the addition of 10 per cent, salt, a greenish-blue being thus
obtained. The dyestuff is also recommended for dyeing unions by the one-bath

method, when the wool will be dyed deeper than the cotton, the latter to be
filled up with direct cotton colours.

BRILLIANT SULPHONE AZURIN R (Bayer).

Dark blue powder; aqueous solution, blue; HCl, dark blue precipitate;

NaOH, soluble blue precipitate ;
solution in H2SO4, violet-black

;
on diluting,

violet-red precipitate.

Application and Properties .—Same as Sulphone azurin D. A similar,

but brighter, blue is obtained.

SULPHONE ACID BLUE R, B, G (Bayerl.

Dark blue powder; aqueous solution, olue-violet or blue; HCl, greenish-
blue; NaOH, orange-red; solution in H2SO4, dark green or dark blue; on
diluting, blue.

Application,—^Wool is dyed with the addition of Glaubersalt and acetic
acid, the bath being exhausted by the addition of 1 to 2 per cent, sulphuric
acid. The dyestuffs resemble the Sulphone cyanins in fastness, with the
exception , of fastness to milling and washing

; they are for this reason chiefly
used for piece dyeing.

AZO-ACID BLUE 4 B (Bayer).

Greyish-black powder; aqueous solution, blue-violet; HCl, soluble red pre-
cipitate ;

NaOH, orange-red ; solution in H2SO4, red-violet
; on diluting, r^.
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Application.—This dyestuff is dyed on wool in a moderately acid bath with
the addition of Glaubersalt and 1 to 2 per cent, sulphuric acid. Not more acid

should be used than required to change the colour of the solution, otherwise the
bath will not be well ea^usted. The dyestuff levels well and dyes a moderately
bright blue of moderate fastness and is chiefly applicable for mixed shades.

AZO-ACID BLUE B (M.L.B.).

This dyestuff is nearly related to Victoria violet 4 B S and 8 B S (p. 536).

Dark brown powder; aqueous solution, dull violet; HOI, red; NaOH,
brownish-red ; solution, in H2SO4, magenta-red ; on diluting, red.

Application and Properties.—Same as Victoria violet. The dyestuff

levels very well on wool and dyes a good blue shade brighter and bluer than

Victoria violet 8 B S and of the same fastness.

COPPER BLUE B (M.L.B.).

Dark brown powder; aqueous solution, red-violet; HCl, red precipitate;

NaOH, slightly redder solution; solution in HgSO^, violet-red; on diluting,

red precipitate.

Application.—Copper blue is an azo-dyestuff for wool, which, by an after-

treatment with copper sulphate, dyes full dark blue shades of good fastness.

The dye-bath is prepared with 20 per cent. Olaubersalt, 2 per cent,

sulphuric, or 5 per cent, acetic acid and the dyestuff. Enter at 40* to 50° 0.,

heat gradually to the boil ; after one hour’s boiling add 3 per cent, copper

sulphate and continue boiling for twenty minutes. Tartrazin, Flavazin,

Orange IT., Fast acid violet, or Patent blue may be added for shading.

Copper blue is useful for dark blues on piece goods, yarns, and hosiery.

The developed colours possess very good fastness to light and washing, and
fairly good fastness to acids and alkalies.

CYPRUS BLUE R (Berlin).

Dark brown powder; aqueous solution, violet-red; HCl, red precipitate;

NaOH, no change; solution in HgSCX, blue-violet; on diluting, red precipitate.

Application.—This azo-dyestuff, like the preceding one is also dyed on
wool, and developed to blue by an after-treatment with copper sulphate. The
bath is prepared with 10 per cent. Glaubersalt, 5 per cent, acetic acid and the

dyestuff, and, after entering the material, is brought to the boil within half an
hour and boiled one hour. The after-treatment with copper sulphate takes place

in the same bath, or, better, in a fresh one. 2 to 3 per cent, acetic acid and one-

third to one-half copper sulphate of the weight of dyestuff used are added and
the material entered at 60°

; raise gradually to the boil and boil half an hour.

A full reddish-blue is obtained of very good fastness to light and washing,
and fairly good fastness to acids and alkalies. For shading, the same dyestu&
as for Copper blue B may be used.

LANACYL BLUE and LANACYL NAVY BLUE (Cassella).

Lanacyl blue B B—(1 : 8) aminonaphthol (3 ; 6) disulphonic acid H

—

(1:5) aminonaphthol.

These dyestuffs closely resemble each other and come into the market as

Lanacyl blue B B and R and Lanacyl Navv blue B, 2 B, and 3 B.

Dark powder; aqueous solution, reci-violet to blue-violet; HCl, little

change; NaOH, orange-red with Lanacyl blue, little redder with Lanacyl
navy blue

;
solution in H2SO4, blue ; on diluting, at first blue, then violet.

Application.—Wool is dyed in an acid bath prepared with 10 per cent,

acetic acid. Enter lukewarm, bring gradually to the boil, and boil one hour

;

exhaust the bath by adding 5 per cent, acetic add or with Lanacyl navy blue

5 per cent, sodium bisulphate and continue boiling for twenty minutes.
Lanacyl blue R dyes reddish deep blues, B B medium and deep greenish-blues,

and the other brands full Navy blues. The Lanacyl blues possess very good
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fastness to light, washing, acids, and alkalies, and are moderately fast to

milling. The Lanacyl navy blues are fairly fast to light, and in other respects

they possess the same fastness.

The dyestuffs serve well for fast shades on piece goods and on knitting

yams and carpet yams. They also work well in a neutral bath, and, therefore^

they are used in union dyeing with direct dyestuffs for filling up the wool.

Silk may be dyed by the ordinary meth^s (p. 515).

PERI WOOL BLUE B, B G. 0 (Cassella).

Peri Wool Blue B.—Dark brown powder; aqueous solution, blue-violet;

HCl, bluish-red ; NaOH, red-violet ; solution in H2SO4, bluish-red
;
on dilut-

ing, little change.

Application.—^Peri wool blue is only dyed on wool in an acid bath

according to method I. (p. 513). The material is entered at 60° into the

bath prepared with 30 per cent. Qlaubersalt and 4 per cent, sulphuric acid,

and the bath is raised within three-quarters of an hour to boiling and boiled

for one hour, when 2 per cent, more acid is added and severely boiled for half

an hour longer. Severe boiling is important for good levelling. Peri wool blue
dyes navy blue shades

;
the brand B is the most violettish and “ G ” the most

greenish. The colours are very fast to light, washing, acids, and alkalies, and
fast enough for light milling

;
they find their chief application for piece goods

and carpet yarns. For shading the Peri wool blues are recommended—CyanoU
Cyanol fast green, Orange O G, and Tartrazin.

ALKALI BLUE (NICHOLSON’S BLUE. SOLUBLE ANILINE BLUE).
Alkali blue is obtained by the action of concentrated sulphuric acid on

Aniline blue, soluble in spirit, and consists of the monomlphonatea of mono-
and diphenylroaanUine (arid of mono-^ di-f and triphenylpararoeaniline) in the
form of their sodium salts. Diphenylrosaniline and triphenylpararosaniline

yield the purest blue shades, as is also the case with Aniline blue, soluble in
spirit. The brands are indicated according to their shades by letters

—

e,g.^

Alkali blue 4 R, 6 B, <kc.

Blue powder; sparingly soluble in cold, freely soluble in hot water;
aqueous solution, blue; HCl, blue precipitate; NaOH, claret-red; solution
in H2SO4, red-brown

;
on diluting, blue precipitate.

Reducing agents convert Alkali blue into the corresponding leuco-compound.
Application.—Alkali blue is not used in cotton dyeing, as it cannot be

permanently fixed on the fibre. It used to be dyed in former years to

a limited extent on cotton which had been mordanted with tannin or printed
on calico with the aid of tannin and chromium

; but it is not so employed
now, since many more suitable dyestuffs have taken its place (Methylene blue,

Victoria blue, <kc. ).

The dyeing with Alkali blue on wool and silk requires a peculiar mode of
operation, the colour acid being insoluble in water. The method of dyeing is

based on the fact that Alkali blue is taken up by the fibre from an alkaline
bath—hence the name—in the form of a colourless salt, and that the coloured
compound can be developed on the fibre with the aid of acid. Hence, for
dyeing with Alkali blue two baths are required.

In dyeing with Alkali blue calcareous water should be avoided or purified.

The dye-baths are never exhausted and should be used continuously. If
a deposit has been formed, the clear liquor may be drawn off for further use

;

the deposit is dissolved with the aid of a very little soda and added to the
clear liquor after filtering.

Wool

—

First Method.—Prepare the dye-hath with 1 to 3 per cent, of soda
ash or 5 to 10 per cent, of borax or silicate of soda or some ammonia, and
add the required amount of colour (iibout 2 per cent, for a full shade). For
100 litres of the acid hath or devehpina hath use about 150 to 200 grma.
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of sulphuric acid (for 100 galls., to 2 lbs.), and the same quantity of alum
or sulphate of zinc may be added.

Introduce the wool into the dye-batli at 60®, heat within 20 minutes
to 90®, and maintain this temperature for about 45 minutes.

In order to mat(*h off any given shade, a sample of the material is passed

from time to time through the developing bath or through warm dilute acid.

When sufficient colouring matter has been taken up the goods are lifted from
the dye-bath, wrung out and rinsed in water to remove surface colour; the

material has now a dull greyish or pale bluish appearance. Enter the goods at
60® to 70® into the developing hath^ where they become blue at once work them
for about 1 5 to 20 minutes, until the shade is fully developed

; wash and dry.

The developing bath should not be heated above 80®, otherwise the blue is less

brilliant ;
the addition of alum or zinc sulphate to the bath tends to increase

the fastness to milling, since these salts form insoluble lakes with the dyestuff.

An excess of alkali in the dye-bath (for Alkali blue) is to be avoided, since it

has a dulling effect on the shade
;
some brands of Alkali blue do not require

the addition of alkali, or a small amount only.

Second Method.—Work the wool for one hour in a boiling bath which
contains 10 per cent, of the weight of the material of borax, wring out, pass

into a separate dye-bath (prepared with the required amount of colour), work
until a sample acquires the desired shade in dilute acid, wring out and develop

as before.

Third Method.—Prepare the dye-bath with 5 per cent, of soap and
per cent, of borax or silicate of soda, dye and develop as by the first

method.
Alkali blue yields fine blue shades, which are superior to the Soluble blues

in purity and less reddish. The colour is moderately fast to light and fairly

fast to milling, and is not affected by dilute acids; by alkalies and alkaline

milling the shade is decolourised, but is restored in an acid bath.

Silk and jute are dyed by the third method indicated for wool.
SOLUBLE BLUES.
METHYL BLUE (for Cotton). SOLUBLE BLUE. WATER BLUE.
BLUE FOR COTTON. COTTON BLUB. CHINA BLUE.
BLUE FOR SILK. OPAL BLUE. GUERNSEY BLUE. NIGHT BLUE.

LIGHT BLUE. BAVARIAN BLUB.
RED BLUE. SERGE BLUE. NAVY BLUB. BLACKLEY BLUE.
The Soluble blues are produced, like the Alkali blues by heating the

Aniline blues, soluble in spirit, with sulphuric acid. A higher temperature
(100®), however, is applied, and thus mixtures of di- and trisulphonic acids of

diphenyl rosaniline and triphenyl pararosaniline are obtained, the sodium or
ammonium salts of which form the commercial Soluble blues. As is the case
with the Alkali blues, the greenest Aniline blues yield the greenest Soluble
blues. In addition to this circumstance the purity and the richness of the
shade depend upon the degree of .sulphonation

; the trisulphonates yield less

pure and less intense shades than the disulphonates, while both are inferior

to the Alkali blues. The disulphonates are less soluble in pure water than the
trisulphonates, and it is sometimes advisable to add some soda to the colour
solution, to begin the dyeing without the addition of acid, and to acidulate
the bath only after the goods have been worked for some time. The
disulphonates can be detected by the fact that they are precipitated from their
aqueous solutions by dilute acids.

Of the various blues named above the Bavarian blues (produced from
diphenylamine blue), Blue for silky and Opal blue are chiefly used for silk

dyeing, and give more or less greenish-blue shades; the other blues are
principally dyed on wool, but they are also applied to silk and cotton. The

35
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trisulphonates are better adapted for wool dyeing and the disulphonates for

silk dyeing
;
no strict distinction, however, is made.

The last-named blues, RedrblvA^ <ko., are the reddest products.

The shades are also distinguished by letters, from 4 R to 6 B, and the
qualities by the numbers 00, 0, 1, II, III, IV ; number 00 being the purest
and greenest product, the others being successively duller and redder. The
prices of the Soluble blues vary widely, and the value of the different

commercial products can only be determined by comparative dye trials.

The Soluble blues show the following general reactions :—Blue powders or

irregular lumps; aqueous solution, blue; HCl, not much change, or blue
precipitate ^see above); NaOH, claret-red to red-brown: solution in H^SO^,
Drownish-yellow to brown-red ; on diluting, blue solution or blue precipitate.

On reduction, the Soluble blues form leuco-compounds which are reconverted
into the original dyestuffs by oxidising agents. The constitution of the coloured
compounds is probably analogous to that of Acid magenta.

Application.—^The Soluble blues are dyed both on the vegetable and
animal fibres.

Cotton is dyed by various methods, but the shades produced are not fast.

Since the introduction of Methylene blue and Victoria blue this fibre has been
dyed to a very limited extent only with Soluble blues.

First Method,—Dye without previous mordanting in a very concentrated
bath with the addition of 6 grms. lb.) alum and 20 grms. (2 lbs.) Glaubersalt
per litre (10 galls), enter at 60** C. and allow to cool in the bath

;
wring off well

and dry without rinsing. Loose shades only are obtained.

Second Method,—Mordant first in a warm soap-bath containing grms.

(4 oz.) of soap per litre (10 galls.), working the cotton in the warm bath for

15 minutes, wring, and pass without washing into a bath of stannic chloride
(4’ Tw.), work for half an hour, and wash thoroughly in water. Dye in a
lukewarm bath, with the addition of 2 to 3 per cent, of alum. The shade
is greener than that obtained by the preceding method, and fairly fast to
light ; it does not resist washing or soaping.

l^ird Method,—Mordant with tannin, and fix with basic alum (2® Tw.),

(p. 459), wring without washing and dye, heat slowly to 60® or 70®. Or the
cotton is mordanted with tannin alone, and dyed with the addition of 2 to

4 per cent, of alum. No fast shades are obtained.

Fourth Method,—^Mordant with tannin and antimony as indicated for
ihe basic colours (p. 459), and dye in a lukewarm bath with the addition of
2 to 3 per cent, of alum, heat to 60® to 70®, wring and dry, without washing.
The shade is not fast.

As the dye-bath is never exhausted it should be preserved for further use.

Wool is dyed with the addition of 2 to 4 per cent, of sulphuric acid, and
15 per cent, of Glaubersalt. By the addition of a small quantity of stannic

chloride and alum, brighter shades are produced. Add the colour solution

to the tepid bath, introduce the goods, heat slowly to the boil, boil for

half an hour, allow to cool to 8Q®, wash and dry.

Soluble blue on wool is slightly inferior to Alkali blue in fastness to light

and milling. Soluble blues are used largely for the production of navy blues

on heavy woollen goods, especially so in combination with logwood.

Silk is dyed with the Soluble blues in a boiled-off liquor bath, which has
been slightly acidulated with sulphuric acid. Add the colour solution to

the bath, heat slowly to the boiling pointy and maintain this temperature until

the desired shade is obtained ;
wash, brighten in sulphuric acid, and dry.

Jute is dyed with the addition of f to 1 J per cent, of alum, and to 4
per cent, of sulphuric acid; boil for 20 to 25 minutes, allow to cool to 40r

to 60®, wring and dry without washing.
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HOECHST NEW BLUE (M.L.B.).

This dyestuff is totally different from the basic New blues, and belongs

to the class of “Soluble blues” just described. For its production trimethyl-

triphenylpararosaniline is prepared by the action of phosgene gas (COClj)

on methyldiphenylamine ;
and the compound thus obtained is converted

with sulphuric acid into a mixture of sulphonic acids. The commercial
article is the lime salt of the disulphonic and trisulphonic acid.

Dark blue powder; aqueous solution, blue; HCl, blue solution and
some precipitate; NaOH, decolourised; solution in H

2
SO

4, brown-red; on
diluting, blue solution and precipitate.

Application .—Hoechst new blue is chiefly used in wool dyeing. It

can be dyed by the same methods as the Soluble blues. The following

mode of procedure, however, is advisable, since the dyestuff is very apt to

dye unevenly.
Dye for two to three hours in a boiling neutral bath with about one-third

more of colouring matter than the shade requires, rinse, and develop in a

fresh acid bath. The dye-bath is not exhausted and is used continuously.

This method is the best for goods which are apt to dye unevenly.

Loose wool and other goods are dyed with advantage by the fourth and

fifth methods given in the beginning of this chapter (p. 513); the dye-bath is

fairly well exhausted. The sixth method (p. 514) also gives very good results,

but the bath is not so well exhausted.
Hoechst new blue dyes pure blue shades on wool, which are moderately

fast to light and fairly fast to milling.

Silk is dyed in a boiled-off liquor bath which has been slightly acidulated

with sulphuric acid. Add the colour gradually to the lukewarm dye-bath

and heat gradually to the boiling temperature; boil a short time, wash,

brighten with sulphuric acid, wring, and dry.

HELVETIA BLUE (Geigy).

Helvetia blue is produced by condensation of 2 molecules of diphenylamine
sulphonic acid with 1 molecule of formaldehyde and oxidation of the product
with a third molecule of diphenylamine sulphonic acid. It has the composition

of a Soluble blue.

Blue powder; aqueous solution, blue; HCl, dark blue; NaOH, de-

colourised
; solution in HgSO., brown-red

;
on diluting, blue solution.

Application.—Same as Soluble blue. Helvetia blue easily crystallises

from its aqueous solution, especially in the presence of acid, and is then liable

to produce an undesirable coppery gloss on the fibre. It should, therefore,

bo dissolved in a large quantity of water. It is chiefly used in silk dyeing,

and yields very fine greenish-blue shades.

PATENT BLUE (M.L.B.).

Patent blue comes into the market in several brands (superfine, extra. A,
BN, V, (fee.), which are calcium salts of sulphonic acids of metaoxy-, meta-
amido-, or metachlor-tetraalkyldiamidotriphenylcarbinol. Their constitution is

exemplified by the formula :

—

For their production one equivalent of metanitrobenzaldehyde is condensed
with two equivalents of dimethyl- or diethyl-aniline or ethylbenzylaniline

;
the

product is reduced so as to convert the nitro-group into the amido-group
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which, by treatment with nitrous acid, &c., may be replaced by the hydroxyl

group, chlorine, Ac. ; by subsequent sulphonation and oxidation of the leuco*

compounds the colouring matters are obtained.

Blue or coppery-red powder
;
aqueous solution, blue

3
HCl, olive-green ta

yellow; NaOH, makes more bluish; on heating, violet; solution in H2SO4,

pale yellow
;
on diluting, deep yellow to greenish-blue.

Application,—^The Patent blues are used for the dyeing of wool and silk,

and are applied by the usual methods employed for the acid dyestuffs. They
dye very evenly and well penetrate the goods; the materials may be introduced

into the boiling bath. The shade is somewhat sensitive to the action of copper

salts. The baths are not well exhausted and should be kept concentrated.

For silk dyeing not too much sulphuric acid should be used for the acidifying

of the boiled-off liquor, otherwise the shade will be less pure.

The colours can also be dyed on chromium mordants.
The Patent blues produce pure blue to greenish-blue shades which do not

lose in purity and brightness, and do not appear redder but greener in arti-

ficial light. They are moderately fast to light, and fairly fast to washing

;

the shades are not very sensitive to dilute alkalies. Patent blue A possesses

very good fastness to milling. The Patent blues are used for 'blue and
compound shades on yarns and to a smaller extent on loose wool, but owing
to their excellent levelling properties they are used chiefly on piece goods.

CYANINE B (M.L.B.).

This colouring matter is produced by oxidising one of the Patent blues by
means of ferric salts or chromic acid

;
its exact constitution is not yet known.

It is very similar to the Patent blues.

Application,—Same as other acid colours. Calcareous water should be

acidulated with acetic acid before the sulphuric acid or bisulphate is added
;

otherwise the colours will be dull and dirty. Cyanine B dyes evenly, and
produces a bright greenish-blue, similar to the Patent blues in appearance
and properties; the tone, however, does not appear to vary so much in

artificial light.

KETONE BLUE R, G, B, 4 BN
Ketone blue is very similar by its chemical constitution to Patent blue.

Ketone blue J^. BN,—Dark blue powder or solution ;
HCl, light green

;

NaOH, red-brown; solution in HgSO^, reddish-yellow; on diluting, bluish-

green.

Application and Properties .—Same as Patent blue. Ketone blue dyes
pure shades of blue and resembles in levelling properties and fastness the
Patent blues.

CTANOL (Cassellai

Pyanol is producea by condensation of m oxybenzaldehyde with monoethyl
o toluidine, sulphonation of the leuco base and oxidation of the product. It

also resembles by its chemical constitution the Patent blues.

Blue powder; aqueous solution, blue; HCl, green to brown; NaOH,
redder; solution in H2SO4, brownish-yellow; on diluting, at first green,

then blue.

Application.—Cyanol is used for dyeing wool and silk in acid baths.

It dyes very fine blues of exceptional purity and brightness, which do not
change much in artificial light. It levels very well, and is chiefly used for blue,

plum, olive, and other mixed shades, especially on piece goods. It is mode-
rately fast to light, fairly fast to washing, and good to acids, alkalies, and
storing. Of the various brands Cyanol F F dyes the purest blue and Cyanol
extra also very fine blues, whereas Cyanol AB is not quite as bright.

EBlOaLAUCINE A (Oeigy).

Erioglancine A also l^longs to the Patent blue group and is produced by
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•condensation of benzaldehyde o-sulphonic acid with ethyl benzylaniline sul-

phonic acid and oxidation of the leuco product.
Coppery-blue powder; aqueous solution, greenish-blue; HCl, greener to

yellowish-green, dark red in transparent light; NaOH, no change, on boiling,

red-violet
;
solution in H

2
SO

4,
pale yellow ; on diluting, at first darker, then

green and greenish-blue.

Application and Properties.—Same as Patent blue. Erioglaucine dyes
beautiful greenish-blue shades on wool and silk; it levels well, and is moderately
fast to light, fairly fast to washing, and fast to acids and alkalies.

£RiOCYAMIN£ A (Geigy).
Eriocyanine A is produced by condensation of tetramethyldiaminobenz-

hydrol sulphonic acid with dibenzylaniline sulphonic acid and oxidation of the
leuco product.

Coppery reddish-blue powder; aqueous solution, blue; HCl, yellowish-

green, brown with excess; NaOH, no change, red-violet on boiling; solution

in HgSO., light brown
; on diluting, light green and then light blue.

Application and Properties.—Same as Erioglaucine and Patent blue.

Jiriocyanine A dyes a bright reddish-blue moderately fast to light, fairly fast

to washing, and fast to acids and alkalies.

BIEfiRICH ACID BLU£ (Ealle).

This is a dyestuff of the triphenylmethane series, which resembles the
preceding colouring matters.

Dark blue powder
;
aqueous solution, greenish-blue

;
HCl, yellowish-green,

with excess, brown; NaOH, no change, on boiling, brown-red; solution in

HgSO^, brown
;
on diluting, at first yellow, then green, and finally blue.

Application and Properties.—Same as Patent blue. Biebrich acid blue
levels well, and dyes a bright greenish-blue, moderately fast to light, fairly fast

to washing, and good to acids and alkalies. In a boiling bath it dyes both
wool and silk well, but at 50® to 70® C. it dyes chiefly the silk, and thus it may
serve both for dyeing uniform shades on wool and silk mixed goods and for

producing two-coloured effects in the piece.

NEW PATENT BLUE B, 4 B, G (Bayer).

These dyestuffs are produced by condensation of tetramethyldiaminobenz-
hydrol with 1 : 4 or 1 : 5 naphthylamine sulphonic acid and substitution of the

amino-group by a sulpho-group SO
3
H.

New Patent Blue Jf B.—Blue powder; solution, blue
;
HCl, yellowish-green,

brown with excess; NaOH, bluish-green, on heating, red-violet; solution in

H2
SO4,

brownish-yellow
; on diluting, at first brown, then green, and finally

blue.

Application and Properties.— as Patent blue. The New patent

blues level well, and dye fine blue to greenish-blue shades moderately fast to

light, fairly fast to washing, and fast to acids and alkalies.

ACID BLUE B and R (Sandoz).

These dyestuffs belong, like the preceding, to the diphenylnaphthylmethane
series of colouring matters^

Blue powder
; aqueous solution, blue ;

HCl, blue precipitate, with excess,

green to red-brown solution
;
NaOH, no change, on boiling, pale blue (R) or

violet (B); solution in H^SO^, red-brown; on diluting, bluish-gieen.

Application.—Acid blue is dyed in an acid bath on wool and silk and
levels well. Acid blue R dyes a reddish-blue, in dark shades navy blue, t< e B
brand a somewhat brighter, more greenish-blue. The shades are moderately
fast to light, fairly fast to washing, and fast to acids and alkalies.

DISULPHINE BLUE, M, 2 M, G (Holliday).

Blue powder; aqueous solution, blue; HCl, olive-green; NaOH, almost

decolourised
; solution in H

2
SO

4,
yellow ; on diluting, blue through olive-^reen.
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Application,—^These are also levelling dyestuffs, which dye bright shades

of blue of moderately good fastness to light, washing, milling, acids, and
alkalies. They are used in acid baths on wool and silk, and may also be

used in neutral baths for shading the wool in dyeing unions with direct cotton

oolours by the one-bath method.
VFOOL BLUE N, R, SB EXTRA (Bayer). BRILLIANT WOOL BLUE B

EXTRA (Bayer).

These dyestuffs are derivatives of diphenylnaphthylmethane.
Wool Blue N Extra.—Coppery-blue powder ; aqueous solution, blue ;

HCl,
dark green; NaOH, dull red-violet; solution in red; on dilating, at
first brown, then green, and eventually blue.

Application.—The Wool blues dye wool in an acid or neutral bath, and
are distinguished for their good fastness to washing, milling, acids, alkalies,

and stoving, while they are moderately fast to light. They dye pure shades
of blue which are useful for yarns and piece goods. As they dye very well in

a neutral bath, they are also very useful for dyeing wool in unions in

combination with direct cotton colours by the single-lmth method. Silk is

dyed in acid liquors, the shades produced possessing good fastness to water.

WOOL BLUE 5 B, 2 B, R, a EXTRA (Berlin). NEUTRAL BLUE R,
3 R (M.L.B.).

These dyestuffs behave similarly to the above Wool blues and are used for

the same purposes.

BRILLIANT MILLING BLUE B (Cassella).

This is a triphenylmethane dyestuff which shows the following reactions :

—

Violet-blue powder
;
aqueous solution, violet-blue

;
HCl, olive

; NaOH, little

change, on heating, slowly decolourised; solution in H.>SO^, yellow; on
diluting, green.

Application.—Brilliant milling blue B shows similar properties to the

preceding Wool blues and dyes very pure shades of violet-blue in acid or

neutral baths on wool, silk, and unions, which are very fast to milling and
washing, acids, alkalies, and stoving, and moderately fast to light.

GALLANILIC INDIGO PS (Durand).

This colour is related to Gallocyanino, Qallanilide violet, and Qallanilide

blue. For its production Qallanilide is heated with nitrosodimethylaniline
;

the product is subsequently phenylated by treatment with aniline, and finally

converted into a sulphonic acid.

Dark blue paste ; aqueous solution, indigo blue
;
HCl, dark brown pre-

cipitate; NaOH, soluble blue precipitate; solution in HgSO^, brown; on
diluting, brown precipitate.

Application.—^Gallanilic indigo P S is dyed on wool with the addition

of sulphuric acid and Glaubersalt, and yields very fine shades resembling those

of Indigo carmine, but faster to light.

THIOGARMINE R (Cassella).

Thiocanniue R is chemically related to Methylene blue, being a sulphonated

ikionine. It is prepared analogously to New methylene blue N by using ethyl-

and aminoethylMnzylaniline sulphonic acid in place of ethyl- and aminoethyl-

toluidine.

Dark blue paste or red-blue powder
;
aqueous solution, bluish-green

; HCl,

no change; NaOH, no change, on heating, violet; solution in H2SO4, bright

gpreen ; on diluting, deep blue.

Application.—Same as the other acid colours. Thiocarmine dves

greenish-blue shades on wool. It dyes evenly, and is suitable for the pro-

duction of compound shades, modes especially. The shade is inferior to

Patent blue or Cyanol in resistance to light, and moderately fast to milling,

fast to acids and alkalies.
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INDULINE (soluble in water). FAST BLUE. INDIGO SUBSTITUTE.
HIOROSINE.

The Indulinea amd Nigroaines, aoluhle in spirit (p. 490), are converted by
the action of sulphuric acid into sulphoniu acids, which are soluble in water,

and can then be dyed by the same methods as the acid colours.

The commercial brands, which give various shades of dark indigo blue, are

known as East blue R to 3 E or Induline N N for the reddish shades, and
Fast blue B or greenish, and Induline 3 B and 6 B for the blue shades.

Nigrosine, which also belongs to these dyestufts, dyes greyish-blue shades.

Brown to black powder, with a bronze lustre; aqueous solution, violet-blue ;

HCl, more bluish, or a blue precipitate is formed ; NaOH, soluble brown-violet

precipitate; solution in HgSO^, blue ; on diluting, violet-blue, or blue precipitate.

Induline forms on reduction a leuco-compound, which is reoxidised by the
action of the air.

The degree of sulphonation of the commercial products varies; some
resemble Alkali blue and can be dyed in a similar manner ; most brands are

more similar in this respect to the Soluble blues.

Applicatiorb.—Induline is used to a small extent in cotton dyeing, more
for wool, but principally for silk dyeing.

Cotton is mordanted with tannin and antimony and dyed at the boil with

the addition of a little sodium bisulphate. A dark indigo blue shade is ob-

tained which does not resist washing well, but is very fast to light.

The colour can also be fixed to some extent on unmordanted cotton.

Wool.—The Indulines show a singular behaviour towards the wool fibre *

which is apparently founded on their chemical constitution. They produce no
patches like other “uneven” colouring matters; it is the single wool fibre

which is dyed unevenly by the Indulines, as can be seen under the microscope

;

the roots of the wool fibres take up the colour pretty easily, whilst the more
horny portions take it up very slowly or not at all. The speckled effect thus
produced, which is called by the French dyers, has prevented the

general employment of these dyestuffs. Coarse wools dye better with the

Indulines than the fine qualities. If the wool be boiled in dilute solutions

of soda, borax, or sodium stannate, it will afterwards dye more easily with
Induline. This method, however, has not found favour with dyers,

who naturally fear the injurious effect of hot alkaline liquids on wool.

Another method, used especially in wool-printing, consists in chlorinating

the wool by steeping it alternately in a dilute solution of bleaching powder
and dilute hydrochloric acid. Wool treated in this manner undergoes a great

change and is rendered somewhat similar to silk; it loses, however, greatly

in milling capacity (see p. 06).

To obtain even colours on wool slow and very hot dyeing is of great

advantage. If the Induline is only slightly soluble in acidulated water the

method indicated for Alkali blue may be employed. The readily soluble

Indulines are dyed in a rather concentrated neutral bath, and after the good^
have been boiled for some time, 5 per cent, of sodium bisulphate is gradually
added. It is, however, advisable to use in this case also a separate l^th with
sodium bisulphate, since the dye-bath is not well exhausted.

Dark indigo shades are obtained by the following method :—Dye in a bath
containing 2 to 5 per cent, of Induline and 5 per cent, of ammonium oxalate
(or 3 per cent, of oxalic acid), heat to the boiling point, and boil for two to

three hours, wash, and enter into a hot bath containing 6 per cent, of sodium
bisulphate. The colour is almost entirely developed in the first bath

;
in the

second bath the blue can be shaded with other acid dyestuffs.

• 0. N. Witt, i/oum. Sqc. Dyers and Col., 1890, p. 42.
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Induline yields dark indigo blue shades which are modet'ately fast to light

and milling; they are not sensitive to acids and alkalies.

Silk does not offer the same difficulties to dyeing with Induline as wool.

It is dyed in a boiled-off liquor bath which has been made distinctly acid with

sulphuric acid. Add the colour solution, raise the temperature to the boiling

point, work for half an hour, wash, and brighten with sulphuric acid, wring,

and dry.

Induline has replaced Indigo carmine to a very great extent in the

production of mixed shades on silk, since it is very fast to light.

NAPHTHAZINE BLUE (Dahl, M.L.B.).

Naphthazine blue is produced by the action of nitrosodimethylaniline upon
the disulphonic acid of betadinaphthyl m phenylene diamine, and belongs to

the group of azine colouring matters.

Violet-brown powder; aqueous solution, blue-violet; HCl, blue precipi-

tate; NaOH, no change; solution in H
2
SO

4,
dark green; on diluting, blue

precipitate.

Application,—Naphthazine blue is dyed on wool in an acid bath, accord-

ing to Method I., p. 513. Some care is necessary to obtain even shades. It

dyes dark navy blues of fairly good fastness to light and milling, and good
fastness to acids and alkalies. The fastness to milling may be improved by
treating the dyed wool in a fresh bath with 1 to 3 per cent, bichromate. Silk is

dyed in a boiled-off liquor acidulated with sulphuric acid, or in a bath contain-

ing acetic acid which is exhausted by adding sulphuric acid. Naphthazine blue

is, owing to its good fastness, useful for dark shades on silk. Wool and silk

mixed goods are dyed fairly solid shades with Naphthazine blue.

URANIA BLUE (Dahl).

Urania blue is produced by conjoint oxidation of p aminodimethylaniline

thiosulphonic acid and betadinaphthyl m phenylene diamine disulphonic acid.

Its constitution is not known.
Indigo blue powder ; aqueous solution, blue

; HCl, soluble dark blue pre-

cipitate; NaOH, no change; solution in green; on diluting, blue.

Application and Properties,—Same as Naphthazine blue. Urania
blue dyes purer and greener shades of blue, and is chiefly recommended for

dyeing silk, on which fibre it yields colours which stand the water-test.

INDOCYANINE B (Berlin).

Indocyanine B is the sulphonate of a phenylated compound of the rosindu-

line-group.

Dark blue powder; aqueous solution, violet-blue; HCl, daik precipitate

and red-violet solution ;
NaOH, violet-red precipitate and solution

;
solution

in HoSO^, green ; on diluting, red-violet.

Application,— Indocyanine is dyed on wool in a neutral or, better, in a
feebly acid bath, best with the addition of 15 per cent, ammonium acetate

(30 per cent, solution) or 5 per cent, ammonium sulphate. Bring the bath to

the Wl, shut off the steam, enter the goods, and dye with continuous boiling.

The dyestuff does not dye well below the boiling temperature, and does not
exhaust perfectly. 2 to 3 per cent, of acetic acid may bo added towards the

end of the dyeing process to exhaust the bath better. Impure materials are

best boiled, before dyeing, with
^

per cent, sulphuric acid and 1 per cent,

bidiromate, then well rinsed, and dyed with the addition of 10 per cent.

Glaubersalt. For shading, any dyestuff working well in a neutral or feebly

acid bath may be used. The dyestuff may also 1^ used together with mordant
colours, acid chrome colours, and metachrome colours.

Indocyanine B dyes full indigo blue shades on wool, which are very fast to
light and washing, good to acids and alkalies, and resist a light milling well.

Silk is dyed with or without boiled-off liquor in a bath acidulated with
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acetic acid. Unions may be dyed with Indocyanin, and direct cotton colours

by the one-bath method.
LIGHT GREEN S F (BLUISH) (B.A.S.F.). ACID GREEN.

(

CeH^.SO^Na

LIGHT GREEN S F (YELLOWISH) (B.A.S.F.). ACID GREEN. ACID
GREEN D or EXTRA GONC.

Ethyl-compound, analogous to Light green S F (bluish).

Light green S F, bluish and yellowish, are the disulphonic acids of certain

compounds of the benzaldehyde green group. For their production one
equivalent of benzaldehyde is heated with two equivalents of benzylmethyl-

aniline or benzylethylaniline respectively, and the products are sulphonated

with fuming sulphuric acid. Thus the leuco-compounds are obtained which
{ire converted into the colouring matters by oxidation.

Light green »S F (bluish) forms a brown-black powder. Light green S F
(yellowish) a light green powder. Both show the following reactions :

—

Aqueous solution, green; HCl, brownish-yellow; NaOH, decolourises and
produces a dirty violet turbidity ; solution in HgSO^, brownish-yellow

;
on

diluting, green.

Application ,—According to general methods (p. 613, et seq.)^ the Light

greens dye pure green shades similar to, but yellower than. Malachite green,

which are moderately fast to light and milling
;
thev are very sensitive to the

action of dilute alkalies, but not to dilute acids. The Lignt greens, owing to

their rich, brilliant shades, are used very extensively for bright greens

—

eg.,

for billiard cloth—and in combination with the Acid violets for blues on ladies*

dress goods, &c. ;
but, on account of their moderate fastness to light and tlunr

sensitiveness to alkalies and alkaline road dirt, their use should be limited to

such purposes only where fastness to light and alkalies is of no consideration,

faster and nearW equally bright greens being now in the market (see below).

ACID GREeN EXTRA CONC. B (Cassella) is a sulphonic acid of diphenyl

dibenzyldiaminotriphenylcarbinol of the same properties as the preceding Light
greens or Acid greens, and yields pure shades of bluish-green.

GUINEA GREEN B (Berlin).

This colouring matter is produced by heating benzaldehyde with etbyl-

benzylaniline sulphonic acid, and oxidising the leuco-compound thus obtained.

It resembles by its constitution the preceding greens.

Dark green powder; aqueous solution, green; HCl, green; NaOH, black-

green precipitate
;
solution in HgSO^, yellow

;
on diluting, at first yellowish-

red, then yellowish-green, finally green.

Application .— Same as Light green.

The shade is similar to that of the Light greens, and behaves similarly

towards the various agents.

GUINEA GREEN B V (Berlin).

This product is the nitro-compound of the preceding substance, obtained

analogously by using metanitrobenzaldehyde instead of benzaldehyde.

Blue-green powder
;
aqueous solution, green

;
HCl, blue-green precipitate ;

NaOH, almost decolourised
; solution in HJSO4,

brown
;
on diluting, yellowish-

green.

Application.—Same as Light green.
Guinea green B Y is very similar to Guinea green B, the shade is more

yellowish.
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AAST GREEN (BLUISH) (Bayer).

(OeH,N(OH3y
(HO)O^ OeH,N(OH3),

N(CH
3 . 0eH4

.S03Na)2
.

By heating metanitrobenzaldehyde with dimethylaniline, nifcro-malachite-

green is prepared
; this compound is reduced, the amino-group of amino-leuco-

malachite-green thus formed is benzylated, and the product sulphonated and
oxidised to form the colouring matter.

Dark bluish-green crystalline powder ; aqueous solution, blue-green ; HCl,
yellow

;
on diluting, blue-green ; NaOH (on heating only), decolourised

;

solution in H2SO4, yellowish-red ; on diluting, olive to blue-green.

Application,—-Wool is dyed according to Method I. (p. 5 i 3 ). Fast green
(bluish) dyes on wool a fairly bright bluish-green, which is fairly fast to light

and milling, and not sensitive to dilute acids and alkalies. It levels well, and
is chiefly used for compound shades on yarns and piece goods. Silk is dyed in

an acid bath, fairly fast to light, water, acids, and alkalies.

FAST GREEN EXTRA BLUISH (Bayer) and FAST LIGHT GREEN
(Bayer) are similar to Fast green (bluish), and dye bluer shades of green.

WOOL GREEN S or B S (B.A.kF., Oh. Ind. Basle, Sandoz, Bayer}.

Wool green S is produced by condensation of tetrainethyldiaminobenzo-

phenone chloride and betanaphthol and sulphonation of the product. It is a

derivative of diphenylnaphthylmethane.
Red-brown powder

;
aqueous solution, greenish-blue

;
HCl, greener, in

excess yellow; NaOH, little change, on boiling passes through violet to

pink; solution in H2SO4, dull violet; on diluting, yellow to green.

Application*—Wool and silk are dyed in acid baths with the addition of

sulphuric acid. The dyestuff levels well, and yields bluish-green shades fairly

fast to light and washing, and good to acids and alkalies. It is an exceedingly
useful dyestuff for the production of compound shades on yarn, and especially

on piece goods.

BLUE GREEN S (B.A.S.F.), NEPTUNE GREEN S, S B, S B N (B.A.S.F.),

CYANOL Gl^EN B and 6 G (Cassella), and KITON GREEN S (Ch. Ind.
Basle) are similar to Wool green S, and are used for the same purposes.

NAPHTHALENE GREEN V (M.L.B.).

This dyestuff is also a derivative of diphenylnaphthylmethane.
Brown powder; aqueous solution, green; HCl, brown; NaOH, little

change ; on boiling, decolourised ; solution in H.^SO^, yellowish-brown
; on

diluting, yellow.

Application,—Naphthalene green dyes a bright green, similar to and
almost as bright as Acid green (Light green). It is dyed in sulphuric acid

baths on wool and silk, and levels well. In fastness it is superior to the pre-

ceding greens
; it is very satisfactory in fastness to light and washing, and

good to acids and alkali c's, faster indeed to alkalies than Wool green, <kc.

CYANOL FAST GREEN G (Cassella).

Cyanol fast green G is also a derivative of diphenylnaphthylmethane.
Dull green powder; aqueous solutiou, bluish-green; HCl, yellowish-olive;

NaOH, slightly bluer ; on heating, violet-blue ; solution in HjSO^, yellow
; on

diluting, lighter.

t/ipplicabvm and Properties .—Same as Naphthalene green.

ALKALI FAST GREEN B, G, 3 B, 3 G (Bayer).

These dyestuffs are also derivatives of diphenylnaphthylmethane.
Alkali fast green B,—Dark powder; i^ueous solution, green; HCl, brown;

NaOH, little change ;
on boiling, bluish-violet; solution in H2SO4, pale green

;

on diluting, brown-yellow.
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Application and Properties.—Same as Naphthalene green.

BRILLIANT MILLING GBE£N B (Cassella).

This is a triphenylmethane dyestuff, which shows the following reactions:

—

Dark blue powder ; aqueous solution, greenish-blue
;
HCl, brown solution

and dark precipitate, soluble with a blue colour; NaOH, greener; on heating,

light violet
;
solution in H2SO4, brownish ; on diluting, at first yellow, then

green, and finally blue.

Application.—Brilliant milling green B is dyed on wool in acid baths,

with the addition of sulphuric or acetic acid, like the other acid colours (p.

512); it may also be dyed on chromed wool, like the mordant dyestuffs; or

may be chromed, after dyeing, in combination with the acid chrome colours.

It also works fairly well in a neutral bath, and is therefore also applicable for

dyeing wool in various goods dyed with direct cotton colours by the one-bath

meth^. Brilliant milling green dyes a bright bluish-green, moderately fast to

light, and very fast to milling and acids. The colour withstands heavy milling

very well
;

the goods should, however, be soured off after alkaline milling.

The fastness to alkalies is satisfactory, although not quite so good as that of

the preceding greens (Naphthalene green, Cyanol fast green, and Alkali fast

green), whereas the fastness to milling is superior. Dyed on chromed wool or

after-treated with bichromate. Brilliant milling green is rendered slightly

duller, but its fastness to milling is increased. The dyestuff serves well for

dyeing greens and mixed shades on wool fast to milling, especially in combina-

tion with acid colours, acid chrome colours, and mordant colours, and, as indi-

cated above, it is also very useful for dyeing unions. Silk is dyed in boiled-off

liquor acidulated with sulphuric acid. The colour is very good to washing and
water, and is still impi oved in fastness by a treatment with tannin and antimony
after dyeing (see p. 191).

NEPTUNE GREEN S G (B.A.S.P.). BENZYL GREEN B (Ch. Ind.

Basle). FAST WOOL GREEN B (Kalle). BRILLIANT ACID GREEN 6 B
(Bayer) are similar to, or identical with, the preceding dyestuff.

NAPHTHOL GREEN B (Cassella). GREEN P L (B.A.S.F.).

O 0
C2oH,oNA(S03Na)2Fe or 0,oH,(S03Na)< 1

1
\o,oH,(S03Na).

^NO—Fe—ON'"

Naphthol green may be considered to be an iron-compound of a sodium
sulphonate of nitroso-betanaphthol. It is produced by the action of nitrous

acid on betanaphtholsulphonic acid (Schaffer) in the presence of an iron salt.

The iron is in intimate combination with the organic compound and cannot be
readily detected by the usual means

; if the substance is heated on platinum
foil, ferrous sulphide is obtained.

Naphthol green is a dark green powder, freely soluble in water, with a
dark yellowish-green colour. The aqueous solution is not changed in the cold
by hydrochloric acid, but becomes yellow when heated with this reagent, and
yielas blue precipitates with yellow or red prussiate. Caustic soda does not
change the colour of the solution. The solution in sulphuric acid is brownish-
yellow

; it becomes yellow on diluting, and it then shows the iron reaction
with the prussiates.

wit cation.—Naphthol green is dyed on unmordanted wool and silk.

Wool is dyed in an acidulated bath by the first method (p, 512) ;
for a

full shade more than 5 per cent, of Naphthol green and 4 per cent, of
sulphuric acid are required* The goods are entered cold and the tempera-
ture is slowly raised to the boil. Naphthol green dyes an olive-green ; it is

distinguished by fastness to lights washing, milling, acid, and alkalies. It is
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very useful for dark greens, olives, &g., on piece goods, carpet yarns and other

goods which are required to be dyed very fast to light and washing. Silk is

dyed with the addition of acetic acid, and the bath is exhausted with sulphuric

acid.

CYPRUS GREEN B (Berlin).

Dark brown powder ; aqueous solution, red-violet
;
HOI, gelatinous brown

precipitate; NaOH, blue-violet solution and soluble precipitate; solution in

H
2
SO

4,
violet-red ; on diluting, red solution and precipitate.

Application .—^This azo-dyestuff is applied exactly like Cyprus blue R
(p. 543), and dyes on wool dark green shades of very good fastness to light,

washing, acids, and alkalies, which are also very satisfactory to milling. It

may also be dyed in combination with acid chrome colours and metachrome
colours.

NAPHTHTLAMINE BROWN or FAST BROWN N (B.A.S.F.). AZO-
BROWN 0 or CHROME BROWN R 0 (M.L.B.).

Naphthionic acid—alpha-naphthol.

Dark brown powder
;
aqueous solution, yellowish-brown ; HCl, dark brown

precipitate; NaOH, red-brown; solution in HgSO^, blue; on diluting, brown
precipitate.

Application.—Same as the other acid dyestuffs on wool and silk (p. 513,

et seq.).

Naphthylamine brown dyes an orange-brown, which lacks brilliancy and
brightness, and is not fast to milling, but fairly fast to light. It is converted

into a deeper and more bluish-brown of great fastness to milling when treated

according to the process of the Farbwerke Hoechst (M.L.B.^ with 3 per cent,

bichromate and 1 per cent, sulphuric acid for one to one ana a-half hours in 9

boiling bath.

PAST BROWN (Bayer).

Naphthionic acid\
Naphthionic acid>^®®^'’^'”-

Application.—Same as the other acid dyestuffs on wool and silk (p. 513,
tt seq.).

Fast brown dyes a good reddish-brown of moderate fastness to light and
washing, and good fastness to acids and alkalies. It is recommended for

dyeing on chromed wool, and applied in this way yields a brown faster to

milling, but the fastness to light is not improved by this treatment.

PAST BROWN 0 N T yellow shade (M.L.B.).

Xylidine sulphonic acid^ . , 1.1 ,

XyUdine suljhonic

Dark brown powder; aqueous solution, brown; HCl, violet precipitate;

NaOH, reddish-yellow; solution in H2SO4, violet; on diluting, red.

Application.—Fast brown is dyed on wool and silk in the same way
as the other acid colours. As it is liable to dye uneven, the dyeing of wool
should be started at about 40* in a neutral bath, and sodium bisulphate be
added very gradually in small portions. Fast brown produces a moderately
fast brown-red shade, which is not very brilliant.

FAST BROWN G (Weiler ter Meer). ACID BROWN (Dahl).

Brown powder; aqueous solution, red-brown; HCl, soluble violet pre-
cipitate; NaOH, cherry-red; solution in H2SO4, violet; on diluting, yellowish-
brown*



ACID COLOURS. 557

Applwation,—Fast brown G resembles the preceding brown, and is

appli^ in the same way. It yields yellowish>brown shades.

PAST BROWN 3 B (Berlin).

Beta-naphth} lamine sulphonic acid (Br)—alpha-naphthol.

Brown powder; aqueous solution, brown-red; HCl, red-violet; NaOH,
crimson ;

solution in blue ;
on diluting, red-violet precipitate.

Application.—Past brown 3 B is similar to the two preceding Fast

browns, and is applied in the same way. It dyes reddish-brown shades.

OBGELLIN (Leonhardt).

Dark brown powder; aqueous solution, claret-red; HCl, little change,
NaOH, more bluish

;
solution in H

2
SO

4,
dark violet

;
on diluting, red.

Application.—Wool is dyed with this dyestuff in an acid bath a dark
reddish-brown, which resists hot soaping and light fairly well, and is

moderately fast to milling. It can also be dyed on chromium mordants.

Silk is dyed in a boiled-off liquor bath acidulated with sulphuric acid.

Enter at about 30“, heat slowly to the boiling point, and boil for some time.

Violet-brown shades, fairly fast to light and washing, are obtained.

RESORCIN BROWN (Berlin, Holliday).

Xylidine—chrysoin.

This dyestuff is obtained by the action of diazotised xylidine on the orange-

yellow dyestuff Chrysoin or Tropaeolin R (sulphanilic acid azo-resorcin) (p. 520).

Brown powder; aqueous solution, yellowish-brown; HCl, soluble brown
precipitate; NaOH, more reddish; solution in HgSO^, reddish-brown; aqueous
solution, brown precipitate.

Application.—Resorcin brown is dyed by the ordinary methods used
for the acid colours (p. 513). It dyes a fine yellowish-brown shade, which
is fairly fast to light and milling on wool.

AZO-ACID BROWN R (Bayer).

Brown powder ; aqueous solution, brown
;
HCl, dark brown flocculent

precipitate ; NaOH, soluble red precipitate
; solution in H.^SO^, blue-violet

;

on diluting, dark brown precipitate.

Application.—This dyestuff seems to be closely related to Azo-bordeaux,
Azo-cochineal, Azo-acid violet 4 R, and, like these, it levels well on wool.

It may, therefore, be used for dyeing mode shades in an acid bath
; it yields

a yellowish-brown, fairly fast to light, washing, acids, and alkalies.

SULPHONE BROWN R (Bayer).

Dark powder ; aqueous solution, brown
;
HCl, brown precipitate

; NaOH,
soluble brown precipitate

;
solution in H2SO4,

violet-black
;
on diluting, orange-

yellow precipitate.

Application. — Same as Sulphone cyanin (p. 541). The dyestuff is

exclusively used on wool or unions, and dyes a fine dark brown.
SULPHONE DARK BROWN, a similar dyestuff, yields a very dark bluish-

brown.
NAPHTHOL BLACK B (Cassella). BRILLIANT BLACK (B. A.S.F.).

Aminoazonaphthalene disulphonic acid

—

beta-naphthol disulphonic acid (R salt).

For the production of Naphthol black B aminoazonaphthalene disulphonic
acid is prepared by the action of diazotised beta-naphthylamine gamma^lisul-
phonic acid on alpha-naphthylamine ; this compound is again diazotised, and
combined with beta-naphthol disulphonic acid (R salt).

Similar products are :

—

Naphthol black 2 B, 3 B, 6 B, and 4 R (Cassella).—^They are produced in
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the same way, the beta-naphthylamine disulphonic acid being substituted by
various isomerio acids.

The commercial products show the following reactions :—Black powder
;

aqueous solution, violet; HCl, violet solution or violet precipitate; NaOH,
little change or soluble blue precipitate; solution in H

2
SO

4,
pure green to

olive-green; on diluting, it turns at first bluer, and subsequently yields a
violet precipitate.

Application.—^The Naphthol blacks are used almost exclusively in wool
dyeing. Being tetrazo-compounds, they will, by virtue of their chemical con-

stitution, also dye unmordanted cotton; but they possess no importance for

this fibre.

Cotton may be dyed with Kaphthol black both in an acid bath (with the

addition of alumk and in an alkaline bath (with the addition of soap and
phosphate of sodah

Wool is dyed by the same methods as with the other acid colours (p. 513).

Enter at 60* to 70'" into the bath prepared with 4 per cent, sulphuric acid and
20 per cent. Glaubersalt, heat within twenty minutes to the boil, and boil one
hour. Then exhaust the bath by the further addition of 1 or 2 per cent, sul-

phuric acid, and continuing to boil twenty minutes longer. Navy blues

are dyed by combining Naphthol black with Acid violet. The bath is best

prepared with 5 per cent, acetic acid and 20 per cent. Glaubersalt; enter
at 40*, heat slowly to the boil, and, after three-quarters of an hour boiling,

exhaust by adding 2 per cent, sulphuric acid.

Naphthol black B dyes wool from dark blue to deep black; Naphthol
black 6 B gives an excellent black

,
for a full black shade 8 to 10 per cent,

of colouring matter are required. All acid colours can be used for shading
;

Naphthol green, Tartrazin, and Azo-flavin (Indian yellow) are especially

well adapted for this purpose. The shades produced with Naphthol black
on wool are equal to logwood black in beauty and in fastness to light;

they are not sensitive to acids or alkalies, and resist wear and tear, but they
are not fast to milling. Cotton threads (shots or selvedges) next to ^^ool

are not stained when dyeing in acid baths, although Naphthol black dyes
cotton in the absence of wool (see above). More recently the other acid
dyeing blacks, like Naphthylamine black, Wool black, Biebrich patent black,

Ac., have largely superseded Naphthol black, as they dye fuller shades of

black of satisfactory fastness. Naphthol black also finds extensive applica-

tion in the printing of woollen tissues, and is used for re-dyeing dress goods.
Silk is not dyed with Naphthol black.

AZO-BLACK (M,L.B.). BLUE-BLACK B (B.A.S.F.).

These two products are very similar in their chemical constitution and
resemble Naphthol black. For their production beta-naphthylamine is sul-

phonated, and the mixture of acids thus obtained is diazotised a»id combined
with alpha-naphthylamine ; the product of this reaction is rediazotised and
combined again with beta-naphthol disulphonic acid (R salt).

Blue-black powder; ^ueous solution, blue-violet; HCl, blue precipitate;
NaOH, soluble blue precipitate ;

solution in H^SO^, bluish-green
;
on diluting,

blue precipitate.

Application and Properties .—Same as Naphthol black.
MAfHTHOL BLUE-BLACK (Cassella). naphthol blAck 12 B.

Naphthol blue-black is produced by the action of 1 molecule nitrodiaza
benzene chloride and 1 molecule diazobenzene chloride on 1 :

8

aminonaphthol
disulphonic add H.

;

}c,oH,(OH)(NH,)(SO,NaV
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Dark brown powder
; aqueous solution, dark blue ; HCl, blue precipitate

;

NaOH, no change ;
solution in H2SO4, green

;
on diluting, blue precipitate.

Application.—Naphthol blue-black is dyed on wool and silk like the
other acid colours (p. 513, et seq.).

Wool is dyed as with Naphthol black. Naphthol blue-black dyes very

full blue-black shades which do not change in artificial light. It possesses

very good fastness to light, acids, alkalies, steaming, and stoving, and is

moderately fast to washing and milling. It levels fairly well, and is very well

suited for shading the various kinds of acid blacks (Naphthy(amine black, <kc.)

Naphthol blue-black dyes wool fairly well in a neutral bath, and may conse-

quently be used for shading the wool in union dyeing by the single-bath

methoa.
Silk is dyed in boiled-off liquor acidulated with sulphuric acid.

NAPHTHYLAMINE BLACK D (Cassella).

Aminoazonaphthalene disulphonio acid—alpha-naphthylamine.

The aminoazonaphthalene disulphonic acid, required for the manufacture of

this product, is prepared by the action of alpha-naphthylamine disulphonic acid

on alpha-naphthylamine.

Black powder
;
aqueous solution, dark violet

;
HCl, dark violet precipitate

;

NaOH, soluble dark violet precipitate; solution in HgSO^, black-blue; on

diluting, at first green solution, and afterwards a dark violet precipitate.

Application .—Wool is dyed in an acid bath prepared with 5 per cent,

acetic acid and 10 per cent. Glaubersalt. Enter at 70*, heat within twenty

minutes to the boil, and after three-quarters of an hour’s boiling exhaust by
adding 2 to per cent, sulphuric acid diluted with water, continuing to boil

twenty minutes longer until the bath is exhausted. The shade becomes less

bloomy by beginning to dye with sulphuric acid, and in this case no more acid

should be used than necessary to fix the colour—i.e., 3. per cent, sulphuric

acid added in two parts. Naphthylamine black D levels fairly well, and dyes
violet-black shades which are fairly fast to light and milling, not sensitive to

acids or alkalies, and resist a light steaming. It is much faster to washing and
milling than Naphthol black, but not so fast to light. For a full black 6 to 6

per cent, of colour are necessary
; by adding Acid green, or, better, Naphthol

blue-black, purer black shades are produced. Naphthylamine black D dyes

wool well in a neutral bath, and is very useful for shading the wool in union

dyeing by the single bath method.
Silk is dyed in boiled-off liquor acidulated with sulphuric acid. On this

fibre the colour is fairly fast to washing and water.

NAPHTHYLAMINE BLACK 4 B, 6 B (Cassella) are similar to the <<D”
brand, but yield finer shades of black, which are also slightly faster to light and
steaming. They are used in very large quantities for black dyeing of wool and
silk, both for piece goods and yarns, especially knitting yarns, and also for unions.

naphthylamine black S, E S N, Ac. (Cassella), more resemble in

properties Naphthol blue-black, and are dyed like this dyestuff in strongly

acid baths. They yield fine shades of black, which are very fast to light and
steaming, acids and alkalies, and moderately fast to washing, and are chiefly

employed for black dyeing woollen and worsted tissues, and also yarns.

NAPHTHYLAMINE BLACK R, RNB (Cassella) resemble Naphthyl blue-

black (see below) in application and properties, but dye jet black shades.

NAPHTHYL BLUE-BLACK N (Cassella).

Greyish-black powder; solution, dark violet; HCl, blue solution and
soluble black precipitate

;
NaOH, makes the solution more bluish, and pro-

duces a soluble dark precipitate ; solution in H2SO4, dark blue ;
on diluting,

at first blue, then blue-violet.
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Application,—Naphthyl blue-black N may be dyed like Naphthylamine
black D. The following process has proved exceedingly useful for the produc-

tion of a fine blue-black on wool, very fast to light, heavy steaming, washing,

acids, and alkalies, and also rather good to milling :—^Prepare the bath with
the dyestuff, 5 per cent, acetic acid, 10 per cent. Qlaubersalt, and, in the case

of hard water, 1 to per cent oxalic acid. Enter at 60® to 70*, heat within

twenty minutes to the boil, and boil one hour. Then add 3 per cont. sulphate

of copper and 4 per cent, acetic acid, and work half an hour without steam-

ing. Mineral acids would impede the effect of the treatment with copper
regarding the fastness to steaming, light, washing, and milling, and must
not be used in this process. Naphthyl blue-black and the similar brands,

Naphthylamine black R, R N B, owing to their behaviour towards copper
sulphate, may be well combined with logwood for dyeing cheap blacks superior

to pure logwood blacks in fastness to light and acids. Prepare the bath
with 2 to 3 per cent, oxalic acid, 10 to 20 per cent. Qlaubersalt, logwood
extract, and Naphthyl blue-black, boil up, shut off the steam, enter the

goods, work twenty to thirty minutes without steam, and one hour at the

Doil. If after this time the bath has not become pale yellowish-brown,
the artificial black is not yet taken up, and must be exhausted by the
addition of 1 to IJ per cent, more of oxalic acid, and boiling fifteen to

twenty minutes longer. Then add 4 per cent, ferrous sulphate and 4 per
cent, cupric sulphate, and continue boiling for three-quarters of an hour.
Wash well and dry. In a similar way Naphthyl blue-black may be dyed
together with sumach extract in order to produce a full black with nrm
handle and good weighting, as obtained by logwood-iron black.

ANTHRACITE BLACK B (Cassella). PHEN7LENE BLACK (Poirrier).

Aminoazonaphthalene disulphonic acid—diphenylmetaphenylenediamine.

Brownish-black powder; aqueous solution, violet black; HCl, blue; NaOH
dark violet-red precipitate; solution in H2SO4, blackish-blue; on diluting,

brownish-olive precipitate, soluble in water with a dark blue colour.

Application,—Anthracite black is especially valuable for wool dyeing,

and is also recommended for silk dyeing.

Wool is dyed with the addition of 10 per cent, of Qlaubersalt, and o per

cent, of acetic acid. Enter at 60*, heat within thirty minutes to the boil, and
boil for three-quarters of an hour. Exhaust the bath slowly by the gradual addi-

tion of 3 to 5 per cent, sodium bisulphate. Anthracite black dyes unmordanted
wool from light grey to deep blue-black, and shaded with yellow like Anthra-
cene yellow C jet black. The colour possesses excellent fastness to light,

milling, alkalies, acids, and stoving, and resists light steaming well. It may
be considered as the best acid black in fastness to milling and washing. It

may be dyed on chromed wool, or be after-chromed with chromium fluoride

;

but its good fastness to milling is hardly improved by such treatment. In
combination with violets fast to milling, such as Formyl violet, the dyestuff is

used for dyeing fast blues on yarns, tops, loose wool, and shoddy.

Silk is dyed in boiled-off liquor acidulated with sulphuric acid. Dark blue

to black shades are obtained, which are very fast to light, water, washing, and
milling, especially when after-treated with chromium fluoride.

YICTORIA BLACK B (Bayer).

This colouring matter is produced by combining diazotised sulphanilic acid

with alpha-naphthylamine, re-diazotising and combining with (1 : 8) dioxy-

naphthalene sulphonic acid.

Black powder; aqueous solution, dark violet; HCl, more reddish; NaOH,
more bluish ;

solution in H2SO^ dark green-blue ; on diluting, reddish-blue.

Similar dyestuffs are Victoria hlachhluc and New Victoria blaek-blue (Bayer)
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Application and Properties ,—Same as Naphthol black.

JET BLACK R (Bayer).

This dyestuff is produced by combining diazotised paramidobenzene disul-

phonic acid with alpha-naphthylamine, re-diazotising and combining with
phenylalphanaphthylamine.

Black powder; aqueous solution, violet-blue; HCl, blue black precipitate;

NaOH, soluble blue-violet precipitate
; solution in H2SO4, dark reddish-blue

;

on diluting, dark blue-green precipitate.

Application .—Jet black R is dyed on wool in a feebly acid bath best
with the addition of ammonium acetate and acetic acid, and on silk in a hot
bath with boiled-off liquor acidulated with acetic acid. Copper vessels affect

the dyestuff. Five per cent. Jet black R produces a full blue-black on wool,

which is fairly fast to light and milling, and good to acids and alkalies.

Darker shades are obtained on chromed wool. On silk colours of good fast-

ness to water and washing are produced.
Jet black another brand of the same colouring matter, dyes a dead black

shade

8ULPH0NE CYANIN BLACK B, 2 B (Bayer).

Brown powder ; aqueous solution, dark violet ; HCl, greenish-black pre-

cipitate
;
NaOH, soluble dark precipitate; solution in H2SO4, dark violet; on

diluting, greenish-black precipitate.

Application,—Wool is dyed with the addition of 2 to 3 per cent, acetic

acid, and 10 to 20 per cent. Glaubersalt, the bath being exhausted with 1 to 2

per cent, acetic acid, or smaller quantities of sulphuric acid. Sulphone cyanin
black dyes ffne shades of black of excellent fastness to light, and very good
fastness to milling, acids, and alkalies; they also resist light and stewing.
They are therefore used for yarns and piece goods, especially for knitting
yams, and also for loose wool and shoddy. Sulphone cyanin black also dyes
well in a neutral bath, and is therefore used for shading the wool in single-bath

dyeing.

Silk is best dyed with the addition of acetic acid, the bath being exhausted
with a small quantity of sulphuric acid.

SULPHONE BLACK 3 B, 4 B T, G, R (Bayer) are dyestuffs of similar

properties, which are applied in the same way as* Sulphone cyanin black, but
do not possess quite the same fastness to light and milling.

WOOL BLACK (Berlin, B.A.S.F.).

Aminoazobenzene disulphonic acid—^paratolylbetanaphthylamine.

Blue-black powder
; aqueous solution, blue-violet ; HCl, red-violet precipi-

tate; NaOH, soluble violet precipitate; solution in H2SO4, blue; on diluting,

dark red-violet precipitate.

Wool black is decomposed on prolonged boiling with dilute sulphuric acid,

forming aminoazobenzene disulphonic acid and tolunaphthazine (0. N, Witt),

Application,—Wool black is used, as indicated by its name, for wool
dyeing. As it is decomposed on boiling with dilute acid, it should always
be dyed with the addition of sodium bisulphate, not with sulphuric acid.

Enter warm and bring to the boiling point; boil for a long time, turning

frequently, since the colour is liable to dye uneven at high temperatures;

4 per cent, of Wool black produces a blue-violet, 8 to 10 per cent, a black

shade on wool, which can be toned with other acid dyestuffs. The shade is

fairly fast to light, less fast to milling, and not sensitive to dilute acids or

alkalies.

WOOL BLACK 4 B, 6 B (Berlin). PALATINE BLACK 4 B, Ac. (B.A.S.F.)

Under the name of Wool black or Palatine black various brands of acid

blacks are brought into commerce, which are said to be produced by the
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action of (diazotised) sulphanilic acid and alpha-naphthylamino on 1 : 8 : 4

aminonaphthol sulphonic S.*

Brown powder ; aqueous solution, dark blue
; HCl, 'dark precipitate

;

NaOH, blue ;
solution in blue

;
on diluting, dark precipitate.

Application,—These blacks are dyed on wool like the other acid blacks;

it is best to begin with the addition of Glaubersalt and acetic acid, and to

exhaust the bath with sodium bisulphate and sulphuric acid, or to dye straight

with Glaubersalt and bisulphate or sulphuric acid. The various brands dye all

kinds of bluish and reddish-black and jet-black on wool, which are fairly fast

to light and washing and good to acids and alkalies. Wool black 4 B and 6 B
and Palatine black 4 B dye also in a neutral bath, and are useful for shading

the wool in dyeing unions by the single-bath method. Palatine black S and S S
and Wool black 6 B W, 4 B W, and W do not stain white cotton shots when
dyed in a strongly acid bath. Wool black 6 B, or. better still. Wool black G R,

dyes silk in a boiled-oflf liquor bath acidulated with sulphuric, or in a bath

without boiled-oflf liquor, but with the addition of acetic acid. Wool black

G R, which materially differs from the other brands and is considerably faster

to light, is also very useful for dyeing mixed fabrics of wool and silk.

WOOL JET Black 2 B, 3 B (Berlin) are similar to the preceding, and
dye very deep shades of black.

NEROL (Berlin).

Brown powder
; aqueous solution, black-violet

; HCl, black precipitate

;

NaOH, little change
; solution in H2SO4, blue-black

;
on diluting, blue-black

precipitate.

Application,—Nerol comes into the market in various brands, such as

Nerol B, B B, and Nerol blue-black. It is best dyed in a feebly acid bath
with the addition of 10 to 20 per cent. Glaubersalt and 3 per cent, acetic

acid. Enter into the boiling-hot bath and dye gently, boiling for one
hour; then exhaust the bath by adding 2 to 3 per cent, more acetic acid.

With yarns which have not been scoured, begin without acid and exhaust, after

i or f hour’s working at the boil, by adding 3 to 5 per cent, acetic acid. It is

well to purify calcareous water by boiling with about 1 oz. of oxalic acid for

250 gallons of water and removing the scum of calcium oxalate forming on the

.surface of the liquor. Nerol is distinguished by excellent fastness to washing,

and is used for yarns and slabbing, especially for knitting yarns. It possesses

good fastness to acids and alkalies, but it is not very fast to light.

BIEBRIGH PATENT BLACK R 0, B 0, 3 B 0, and 6 B 0 (Kalle).

These are secondary disazo-colouring matters with Cl^ve^s naphthylamine
sulphonic acids and naphthol sulphonic acids.

The “BO” brand shows the following reactions:—Black-brown powder;
aqueous solution, dark violet; HCl, little change; NaOH, blue; solution in

H2SO4, dark greenish-blue
; on diluting, dark violet.

Application,—Same as Naphthol black. The “ R O ” brand yields, with

8 to 10 per cent, colour, a fairly reddish-, the other brands more bluish-blacks

on wool, which possess very good fastness to light, acids, and alkalies, and arc

moderately fast to washing.

BIEBRICH PATENT BLACK A N, 4 A N, 6 A N, and 4 B N (Kalleb

These dyestuflfs contain aromatic amines instead of the naphthol sulphonic

adds of the preceding brands. Black-brown powder
;
aqueous solution, dark

violet; HCl, soluble violet precipitate; NaOH, makes the solution bluer;

solution in H2SO4, dark greenish-blue ; on diluting, dark precipitate.

Application.—^These brands are dyed on wool with the addition of

10 percent. Glaubersalt and 5 per cent, acetic acid, the bath being exhausted
after alx>ut three-quarters of an hoar’s boiling by the addition of some sulphuric

* Sammel-AmBtdlung der detUschen chemiBchtn Indwtrie, pp. 58 and 74«
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acid or sodium bisulphate. The ‘^4 BN" brand is decomposed on prolonged

boiling in a bath containing much mineral acid, whereas the other brands are

more stable, and can be dyed with sulphuric acid without the addition of

acetic acid. The various brands yield good blacks fairly fast to light and
washing, and not sensitive to acids or alkalies.

In addition to the preceding, a great number of acid blacks are found in

commerce which more or less resemble the preceding blacks, and especially the

oldest and typical acid blacks—i.e., Naphthol black and Naphthylamine black.

Of these may bo mentioned :

—

FHENYLAMINB BLAOE (Bayer).

NAPHTHALENE ACID BLACK (Bayer).

AMIDONAPHTHOL BLACK (M.L.B.).

AMIDO ACID BLACK (Berlin).

Ni^PHTHALENE BLACK (Holliday).

ACID BLACK (Holliday, Saudoz, ftc.).

WOOL BLACK (Levinstein).

BENZYL BLACK (Ch. Ind. Basle).

AZO-ACID BLACK (M.L.B.).

This name refers to various mixtures for the production of very fine black

shades, which mixtures are prepared very ingeniously, and possess such good
levelling properties that they are of excellent service and find much applica-

tion, especially in piec(3 dyeing.

Azo-acid Black SB L Extra and TL Extra,—Brown powder; aqueous
solution, dark violet; HCl„yellowish-red solution

;
NaOH, redder solution and

soluble prec pitate; solution in red; on dilution, red.

Application ,—The Azo-acid blacks are of excellent service in wool dyeing
for piece goods, which require a short treatment in a distinctly acid bath in order

to preserve the good qualities of the wool fibre and to avoid the formation of

crimps and creases, especially for cashmere and mohair goods, cheviots, <kc., and
they may also serve for yarns. They are dyed like the easily levelling colours

by commencing at the boil with the addition of 5 to 6 per cent, sulphuric acid

and 20 per cent. Glaubersalt and boiling one hour. The black is fairly fast to

light, moderately fast to washing, and withstands the action of acids, alkalies,

fetoving, and steaming. Cotton shot^ are not stained.

Blacks of a similar character are :

—

CASHMEBE BLACK (Bayer).

ETHYL BLACK (B.A.S.B'\).

AZO-MERINO BLACK (Cassella).

AZO-PATENT BLACK (Kalle).

MORDANT-COLOURS.
Artificial Dyestuffs which are fixed on the Textile Fibres

with the aid of Metallic Mordants.

This chapter comprises a great variety of artificial dyestuffs which difier

from the preceding colouring matters by the common property of dyeing the

vegetable and animal fibres in conjunction with metallic mordants only. 1 be

most important of these dyestuffs. Alizarin, is also met with in the vegetable

kingdom, and has been mentioned under madder" in the chapter on tlie

natural dyestuffs. It is distinguished by the property of yielding with
different mordants different colours, which are characterised by extraordinary
fastness to light, soap, milling, and other influences.

Several derivatives of Alizarin are applied in dyeing in the same way m
Alizarin, and are distinguished by a similar resistance to colour-destroying
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agents. These colouring matters, like Alizarin orange, Alizarin blue, or
Anthracene brown, have been justly called “Alizarin colours”; but the name
has been extended to several dyestuffs which are not at all chemically related

to Alizarin Alizarin yellow A or C and Alizarin black—^and only deserve

the name because they are dyed by the same methods as the true Alizarin

colours and can be dyed along with them in one bath. Later, however, a
considerable number of dyestuffs have been introduced which share the

property of dyeing on metallic mordants with the Alizarins (and are, as a rule,

also very fast to l^e various agents). It does not appear appropriate to name
all these colours “ Alizarin colours,” nor to separate the new additions from the

older products, since they are very similar in their application and are

frequently mixed in the aye-bath; hence we follow the recommendation of

R. Nietzki,* and classify all these dyestuffs as “mordant-colours.” The
common characteristic property of these dyestuffs is their ability to form
insoluble colour-lakes with metallic oxides, which can be fixed on the textile

fibres
;
but except for this property they differ greatly. Some cannot be dyed at

all without mordants and cannot be considered as true colours, but as colouring

principles which yield the coloured body only in combination with metallic

oxides. Other colouring matters are more or less capable of dyeing the textile

fibres without mordants—s.^., Alizarin blue. Alizarin cyanin. Anthracene blue.

But this difference in ^haviour seems to be unsuitable as a basis for a
division into several groups. Hence, the grouping which will be adopted here

is that depending on their origin, not on the distinguishing character, of

the different mordant-colours. •

i

a) Alizarins.

b) Derivatives of PyrogcUlol.

c) Various Ph^lic Compounds (Alizarin black S, <fec.)

d) Quinone-Oximes or Nitroso-compounds,

The first group, comprising the Alizarins, contains the double ketone group

1

0

Q I
^ chromophor, and as auxochromous groups two hydroxyls in

ortho position to each other, and one of them in ortho position to one of the

groups CO. (See Alizarin.)

The seoona group consists of derivatives of pyrogallol (or gallic acid), they

also contain two or more hydroxyls in ortho position to each other, and
presumably one of them also in ortho position to the chromophor. Coerulein

may also be numbered among the members of this group.

The third group consists of several substances which have little in common,
and the chemical reactions which take place in dyeing with them are also

different.

The fourth group is formed by various quinone-oximes or nitroso-

compounds of analogous constitution. These substances differ chemically and
tinctorially from the preceding colours, and we refer to the paragraph

describing them specially.

The mordant-colours are used in the dveing and printing of cotton, linen,

wool, and silk, and are used in considerable quantities on account of the great

fastness they possess to soaping and milling. As a rule, they are very fast to

light and resist well most of the other agents, such as sulphur dioxide,

chlorine, acids, or alkalies ; in shorty tney belong to the fastest colours known.
The acid chrome colours (with the exception of the derivatives of Alizarin)

—

is., the dyestuffs which usually are dyed in acid baths and fixed by subsequent

chroming—will be discussed under a separate heading in the following chapter.

Methods of Dyeing with the Mordant-Colours.—The dyeing with the
* Jcum. 80c, Dyers and CM., 1889. d. 161.
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mordant-colours takes place, as a rule, in two phases:—(1) Mordanting; (2)

Dyeing {mordanting and dyeing method). Both operations in some cases,

be done together in one bath by the aingle-hath method. Sometimes their

order is inverted by first dyeing or stuffing,'* and subsequently fixing or

saddening" with the mordant {Dyeing a/nd saddening method). More
recently a great number of dyestuffs of distinctly acid character have been
discovered which dye well in an acid-bath, and are also developed or fixed by
subsequent mordanting, principally with bichromates or ^romium salte

{pne-hath or aoid chroming method). See also the next chapter. Acid chrome
colours.

The various sesquioxides, principally those of aluminium, chromium, and
iron, and, in addition, stannous and stannic oxide, are used as mordants

;
the

other oxides are of minor importance. Chromic oxide is the mordant
employed with the greatest number of these colours, while aluminium oxide
yields the most brilliant shades, for example, “Turkey-red.” The principal

mordant for the nitroso-compounds is ferric oxide; for other colours it is

not frequently used, except for the production of very fast shades of violet

with the aid of Alizarin on cotton.

Most of the mordant-colours can be mixed and dyed from the same bath,

provided that they are fixed by the same mordant
;
colours requiring difierent

mordants cannot be used with advantage for the production of mixed shades in

one bath.

The colour-lakes frequently behave as mordants towards the basic colours,

which latter are sometimes used to brighten or to shade a mordant-colour,

either by adding the basic colour to the dye-bath or by topping afterwards.

Such of the mordant-colours as are readily soluble in water and sold in

the form of powders, are added to the dye-bath in the dissolved state. They
require 20 to 50 times their own weight of water

;
the solutions are filtered

before being used. With the exception of the bisulphite compounds, they may
be dissolved in boiling water. The latter, however, are decomposed by hot

water, so that the water should be cold, or, at most, lukewarm. Many of the

mordant-colours are sold as sparingly soluble pastes; these are mixed with some
water and passed through a fine sieve into the dye bath

; they are thus in a
state of fine division and gradually dissolve in the dye-liquor. These pastes

require care in storing
; they should be kept in well-covered casks in a place

where they are protected from frost and not liable to dry up
;

if not perfectly

closed the casks should be covered with a damp cloth (which has been saturated

with glycerin). Before taking out any paste from a cask it should be well

stirred up with a wooden stirrer until the whole is of uniform consistency.

The paste loses in colouring power if it dries up, since it thereby becomes
less soluble in the dye-bath. The best method of restoring its former quality

is to dissolve the substance in caustic soda, precipitate the colouring matter

with a slight excess of sulphuric acid, wash the precipitate with water, and
dilute the resulting paste with a sufficient quantity of water.

Dyeing of Cotton with the Mordant-Colours.—Cotton is always dyed with
these products by the separate “mordanting and dyeing method.” Aluminium,
chromium, and iron mordants are principally used ; their application has been
described in the chapter on mordants (Part Y.). Some special methods,

notably the production of Turkey-red, will be described with the dyestuffs.

Dyeing on Aluminium Moraants (see p. 233).—These mordants are used
for Alizarin, Alizarin orange. Alizarin maroon, Alizarin bordeaux. Anthracene
brown, and Coerulein. The methods of dyeing are described in connection
with the dyestuffs themselves.

Operation—Oil Preparing.—The washed goods are hydro-extracted, but
iK)t dried, and then worked in a bath containing 10 to 20 kgs. (lbs.) of
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neutralised Turkey-red oil (50 per cent.) for every 100 litres (10 galls.)

of water. When thoroughly saturated with the liquor they are evenly

wrung out.

2i^ Operation—Stoving.—The oiled goods are dried at temperatures

ranging from 40'' to 60*. Frequently the oiled goods are steamed under a
pressure of 8 lbs. for sixty to ninety minutes, but this is not eS'^ential.

The compounds constituting the Turkey-red oil are decomposed by the

operations of oiling, drying, and steaming, ammonium or sodium sulphate and
various organic adds being formed, which consist of products of the oxidation

and polymerisation of ricinoleic acid, <kc.

3rrf Operation—Aluminq.—^The goods are worked until well saturated in a
warm bath (40* to 45* 0.) of red liquor (10* Tw.), or of basic aluminium sulphate

(10* Tw.), well wrung out and dried at 40* to 50^
For the production of bright and intense colours the operations of oiling

and drying and subsequent aluming are repeated once or twice.

4<A OpercUion—Chalking.—^The material is worked in a weak alkaline

bath for the purpose of purifying it from an excess of oil and obtaining

a more complete precipitation of the alumina which has been absorbed by
the fibre during the aluming. A chalk bath is generally employed for this

purpose {chalking). Brighter colours are said to be produced when phosphate
of soda or ammonium carbonate are employed as fixing agents. Arsenate
of soda gives still brighter colours than the phosphate. The cotton is worked
for thirty minutes at 30'' to 40* in a bath containing ^ kg. (lb.) of ground
chalk per 100 litres (10 galls.) of water, then thoroughly washed and dyed
without drying.

bth Oj^aiion—Dyeing.—Moderately hard water (4* to 10* of hardness),

free from iron, is required, and the dyeing is best carried out in wooden vats

heated by steam-pipes made of lead or tinned iron.

The whole quantity of dyestuff is added to the bath, and the wet material
is entered at not more than 25° and worked for twenty minutes without
heating. The bath is then heated to the boil within half an hour, and boiled

one hour whilst continually working the cotton, which is then wrung and dried.

This process is a simplified form of the Alizarin-red process, and yields
very good colours. Alizarin itself by the Alizarin-red process indeed gives
finer and brighter reds.

Tannic acid, instead of Turkey-red oil, may be used for preparing, the
colours coming out less bright. The cotton is worked for some time in a hot
bath of 20 to 25 per cent, sumach leaves (on the weight of the goods) and
allowed to steep overnight, then wrung and directly entered itito a bath of basic

aluminium sulphate (10* Tw.)
\
after turning for some time, it is again allowed

to steep overnight, and, on the third day, it is sharply wrung and thoroughly
rinsed in calcareous water. Calcareous water is also used for dyeing (with
the exception of Coerulein), or a quarter of the weight of the dyestuff of

calcium acetate dissolved in water is added to the dye-liquor.

Regarding the mordanting with aluminate of soda, see p. 595.
Pale shades may be dyed by the one-dip method. Prepare the bath with

A to 3 per cent, dyestuff and 3 per cent, alum, turn, without heating, for

nfteen minutes, heat gradually to the boil within forty-five minutes, boil

one hour, rinse, and soap ten minutes with 2 kgs. (2 lbs.) soap per 1,000 litres

(100 g^s.).

Dyeing on Chromium Mordante (see p. 251).
—

^The lack of a thoroughly
satira^tory mordant^ especially for yarn dyeing, has restricted to some extent
the fixing of these colours on cotton by chromium, and the application of the
mordant colours to cotton, especially to loose cotton and cotton yarn, is not
very extensive.
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It is not essential that the goods should be prepared with oil before

mordanting; but the oil is a valuable hxing ai^ent for the mordant, and,

in addition, it gives a better appearance and greater fastness to the colour.

Saturating the cotton once with oil (1 volume of neutralised Turkey-red

oil (50 per cent.) diluted with 9 volumes of water) and subsequent drying,

is suihcient. After the oiling, if necessary, impregnating with tannin—for

instance, steeping in a hot solution of 1 part of sumach extract (53” Tw.)

in 100 of water for twelve hours—follows, in some cases. The methods for

mordanting cotton with chromic oxide have been described in the chapter
on mordants ; for yam in hanks, basic chromium chloride, chromium acetate,

and chromium mordant G A I. are the most suitable
;
for loose cotton, cops,

or piece goods, in addition to these Koechlin’s alkaline chrome mordant, and
chromium moi dant G A II. are applicable ; Koechlin’s mordant appears to

be the best which has been recommended as yet. The method of producing
a double chromium-zinc mordant with sodium zincate (p. 253) may also be
used. With these alkaline mordants, however, a previous oiling is useless,

the oil being stripped in the alkaline mordanting liquor. If it is desired to

use a mixed aluminium and chromium mordant, it is best to fix first the

necessary quantity of chromic oxide, and subsequently the alumina; the

latter being fixed more easily than the former.

The mordanted goods are well washed in water to remove any loosely

adhering mordant, which might cause the ultimate colour to rub and smear
oil. The goods are dyed immediately without drying.

The water is slightly acidulated by the addition of acetic acid; in the

case of soft water, 1 part of acid is added for 1,000 parts of water, but for

alkaline water more is used ;
a great excess of acid is injurious. Frequently

some Turkey-red oil (2 parts of oil for 1,000 parts of water) is added to give

the colour brightness. The colour is added to the dye-liquor, the goods are

introduced into the cold bath, the temperature being raised in about one hour
to the boiling point, and maintained thus for one to two hours. After the

dyeing the goods are soaped at 60” or at the boil, rinsed in water, and dried.

Pale shades, as with alumina-mordants, may be dyed in one bath, the

alum being replaced by an equal amount of chromium acetate, 1*16 specific

gravity (32” Tw.).

Dyeing on Iron, Tin, and other Mordants,—The general application of

these mordants has been given in the chapter on mordants. They are used
in special cases only, and their employment will be described in connection
with the dyestuffs for which they are required. The iron mordants are

important for Alizarin purple and for the fixation of the nitroso-compounds.

For the latter purpose nickel and cobalt salts also may be used in calico-printing.

Jute is not dyed with the mordant-colours, since the process of applying
them is too expensive for this material.

Dyeing of Wool with the Mordant-Colours.—The use of natural mordant
dyestuffs

—

e,g,, logwood, fustic, or madder—in wool dyeing dates from a very
early period, and the employment of the principal wool-mordant—viz.,

potassium bichromate—was introduced in the early part of the last century.

The application of artificial mordant-colours in wool dyeing, however, only
became general towards the end of last century. J. J. Hummel directed, in

an admirable paper read in 1884 before the Society of Dyers and Colourists,'^

the attention of wool dyers to the valuable properties of the Alizarin dyestuffs,

and it is largely owing to his endeavours that the artificial mordant-colours
have so rapidly found a general application in British dye-houses. The
merits of the mordant-colours, especially of the true Alizarins, consist (1) in

their extraordinary fastness to air ana light, to dilute acids and alkalies,

* Joum, Soc, Dyers and Col,y 1884-85, p. 11.
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to milling, acouring, carbonising, and stoving—the smearing-ofiT, or rubbing,

which was formerly very objectionable, has teen overcome to a great extent

(see below); (2) in the fact that the wool does not lose its softness and
spinning properties; in this respect the artificial mordant-colours are, as a

rule, preferable to the wood-colours, which are mostly dyed on iron mordants.

An important factor for the successful dyeing of wool with these colours

is the thorough purification of the fibre from fatty and greasy matters. Unless
these, are removed, they form with the mordants sticky soaps which loosely

adhere to the wool and attract dyestuff; but as they form no intimate combi'
nation with the fibre, they are always disposed to rub off, and to soil other

yams they come in contact with in milling. It is most essential that the

loose wool should be thoroughly scoured before it is spun, since it is almost
impossible to remove “yolk” from the yarn; the difficulties frequently met
with in yarn dyeing are often due to the fact that the wool from which it is

spun has not been sufficiently scoured. In addition, yarns or pieces should

be very well washed before dyeing.

Miyrdanting.—The same metallic mordants as are used on. cotton are also

used on wool for dyeing with the mordant colours—viz., aluminium, chromium,
iron, and tin, in conjunction with, or without, calcium

;
all of these are em-

ployed more or less for Alizarin, but chiefly aluminium and chromium, especi-

ally the latter. Most of the other dyestuffs are fixed on chromium mordants
only. The form, however, in which these metals are used in wool dyeing is

different from that of those used for cotton, and no olive oil or Turkey-red oil

is employed in wool dyeing.

The artificial mordant dyestuffs may be dyed together in the same dye-bath,

and also in combination with logwood, fustic, <kc. They may be saddened in

the latter case with copperas or blue vitriol, and may be shaded te toppini;

with acid colours, such as Patent blue A, Brilliant milling green. Cloth red,

Milling yellow, or with levelling colours like Azo-carmine, Azo-fuchsine,
Tartrazin, Flavazin, Fast light yellow 3 G, Patent blue, <kc.

Dyeing on Aluminium Mordant (see p. 236).—Only the several Alizarin

reds. Alizarin maroon, and Alizarin orange are fixed on wool with the aid of

aluminium (see pp. 597, 601, 606, and 607).

Dyeing on Chromium Mordants (see p. 255).

(a) Mordanting and Dyeing Method.—The method most generally applied

is boiling the wool with potassium bichromate (or sodium bichromate), with

or without the addition of sulphuric acid or other assistants. The best results

are obtained by mordanting with 3 per cent, of bichromate and 2i per cent, of

tartar ; but lactic acid, formic acid, &c., are also very useful, and find much
application.

The well-scoured and wetted-out wool is boiled for one hour, and in some
cases even longer, in the mordanting liquor containing the required amount
of bichromate, with or without sulphuric acid or tartar. About 2 to 4 per

cent, of chromium fluoride, with half its weight of oxalic acid, may in some
cases be used with advantage in place of bichromate (p. 255). The wool when
taken out of the mordanting bath is well hydro-extracted, in order to prevent

unevenness (dark lists, &c., caused by the excess of liquor collecting in the

lower or hanging parts of the goods), and allowed to lie overnight, and next
day it is well washed in water and dved. Binsing the wool in a dilute

solution of sodium bisulphite (see p. 256) before the washing is beneflcial in

some cases, in others it is not advisable. The mordanted goods should be
kept in the shade in order to prevent a partial change of the mordant by
stroM light which would result in subsequent uneven dyeing.

The dye-liquor is first prepared with acetic acid (30 per cent.) in the pro-

portion of 1 part per 1,000 parts of water ; the more alkaline the water the
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more acetic acid is required
;
the water should have a distinctly acid reaction.

A slight quantity of acetic seems to be beneficial to the formation of the

colour-lake, while calcium salts are rather detrimental, but become innocuous

by the addition of acetic acid. One part of acetic acid (30 per cent.) for

1,000 parts of water is required for about every 6 degrees of hardness.

The colouring matter is dissolved or mixed with the acidified water taken
from the dye-bath, and is added to the dye-bath (in the case of insoluble

pastes, through a fine sieve). The material is entered into the dye-liquor

at a low temperature, in order to ensure even and regular dyeing ; the

temperature should not be higher than 50* for dark shades, or 30" for light

shades. After working some time in the bath the rest of the colour is

gradually added. The temperature is slowly raised to boiling; but during
the first hour 60® should not bo exceeded—in dyeing with Obermaier’s
machine 50*—and the boiling point must not be reached before the dye-liquor

is almost decolourised ;
one to one and a-half hours’ boiling are required to

develop and thoroughly fix the colour. Any further addition of colouring

matter to the dye-bath, either to deepen or modify the shade, should only be
made after cooling the dye-liquor down to 30* or 50* with cold water containing

the requisite amount of acetic acid. The best fastness to milling is obtained

with some colours—c.^., Alizarin, Alizarin cyanine, and Anthracene blue—by
a treatment after dyeing with ^ to 1 per cent, bichromate in a boiling bath for

half an hour. After the dyeing is finished the wool is washed thoroughly.

To dye piece goods, yarns, and slubbing thoroughly and evenly, especially

thick milled cloths, or lighter shades and modes,” the Badische Anilin- und
Soda Fabrik recommends the following method of dyeing:—Add to 1,000

parts of water, heated to a temperature not above 40®, 3 parts (by volume) of

ammonium acetate,^ and the required amount of dyestuff dissolved or mixed
with warm water. Enter the goods and turn frequently, especially for the

first fifteen minutes
;

raise in about forty-five minutes to boiling, and boil

for thirty minutes more. For every 1,000 parts of dye-liquor add 3 parts of

acetic acid (30 per cent.), divided into 3 parts
; shut the steam off, lift the goods

on each addition, and turn them frequently. Two hours more boiling fixes the

colour thoroughly. For shading, the bath need not be cooled down, but the

free acetic acid should be neutralised with ammonia; about 1 to IJ parts of

ammonia per 1,000 parts of liquor are required
;
an excess must be avoided.

(6) Single-hath Method.—A number of mordant colours which are not
chemically changed by the oxidising action of chromic acid, notably Alizarin,

yield excellent shades in one bath, which are as full as those obtained by the

mordanting and dyeing method, and almost equally fast to milling. Three
per cent, of bichromate, and in some cases as much sulphuric acid, are used ;

in order to ensure even and regular dyeing, it is necessary to work for some
time in the cold, then raise the temperature gradually to boiling, and keep at

the boil for some time. Chromium fluoride is still better adapted for the
“single-bath method” than bichrome, because it does not easily affect the
colouring matters.

One-hath or Acid-chroming Method,—^This method, which is chiefly used for

azo-colouring matters, and for Alizarins in combination with the latter, will be
described in the next chapter under the heading of “ Acid chrome colours.”

For Dyeing with other Mordants, see Alizarin and Nitroso-compounds.
Stripping Alizarins from wool is difficult owing to their good fixation

and resistance to chemical agents. Boiling with alkaline liquid is of little

effect. The best way is boiling with a strong solution of oxalic acid, 5 per
cent., or even 10 per cent., oxalic acid being used, which quantity, however, is

* The ammonium acetate is prepared adding so much acetio acid to oommeroial
• ammonia water as will cause the mixture to give a very slightly acid reaction.
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dangerous to the fibre. Sulphuric acid does not act quite as well. In some
cases the colours become paler by boiling with a solution of 1 grm. stannous

chloride and I grm. hydrochloric acid per litre (1^ ozs. per 10 gallons), or by
bleaching with potassium permanganate, or hydrogen peroxide, or sodium
hydrosulphite (pp. 150 and 151), or sodium sulphoxylate formaldehyde

(p. 199), which treatments may be useful if it is desired to amend defects

caused by bleeding of Alizarins.

Dyeing of Silk with the Mordant-Colonrs.
—

^These colouring matters are
not used very extensively on silk, because their fixation with the aid of mor-
dants is much more expensive than that of the acid or basic dyestuffs, and the

latter are, as a rule, fast enough for the requirements of silk dyeing, and yield

more brilliant and purer shades. Besides, the mordant deposited in the fibre

causes the silk to lose some of its lustre and pliability.

The silk is discharged, washed, and wrung out, and then mordanted with
aluminium or chromium salts.

Dyeing with Aluminium Mordemts.—See p. 238.

Dyeing on Chromium Morda/nts,—For darker shades the use of chromium
mordants is preferable (see p. 258).

Dyeing on Iron Mordemt—Steep in basic nitrate of iron (p. 262) overnight,

wring, wash, and soap in boiling soap solution (see also Alizarin hlacU),

Dyeing,—The dye-bath should contain per 100 litres (galls.) 20 litres (galls.)

of boiled-off liquor. The latter should bo free from soda, and neither too old

nor too slimy—i.e., it should not contain too much gum. The liquor obtained

from the second boiling-off is used with advantage. The amount of dyie-liquor

should be twenty to thirty times the weight of the silk.

For an aluminium mordant, the bath is neutralised with acetic acid
;
for a

chromium mordant it is slightly acidified. The colour is added before the acid,

the silk is entered as soon as the acid has been put into the bath, and worked
cold for fifteen minutes; during forty-five minutes the bath is heated to boiling,

and kept at this temperature for one hour more. The silk is then well washed
in water and soaped for fifteen minutes in boiling soap solution 2 grms. per

litre (t^ oz. per gall.) ;
strong and prolonged soaping increases the brilliancy of

the colours. Finally, it is worked for brightening in tepid water containing

25 grms. of acetic acid per litre (4 ozs. per gall.), and dried without washing.

The mordant- and dye-baths may be used continuously.

Pale shades may be dyed in the following way Prepare the bath with

3 per cent, alum and 2 per cent, oxalic acid, or 3 per cent, chromium acetate,

I'lG specific gravity (32* Tw.), and per cent, oxalic acid and the dyestuff,

which is stirred to a thin paste with ten times its weight of water and added to

the liquor through a fine sieve. Enter at 30*, turn one-quarter of an hour,

heat to the boil within three-quarters of an hour, and boil one hour. Binse,

soap, and brighten as stated above.

On silk the mordant-colours are, as a rule, very fast to light, soap, or mill-

ing, if properly dyed. The affinity of the silk fibre, however, for the metallic

mordants, especially for chromic oxide, is less distinct than that of wool
; and

the colours are not always fixed quite so fast on silk as on wool. Still the

colours are much faster on silk than the acid or basic aniline colours, and
deserve the attention of silk dyers.

ALIZARIN AND DERIVATIVES OF ALIZARIN.

History and Chemistry of Alizarin.—According to the reports of Pliny,
Dioscorides, and Strabo, madder-root was used for dyeing by the ancients. In
eastern Europe this us ^ has been continued ever since.

In western Europe madder disappeared from commerce for many centuries^
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and, as late as 1507, its culture was re-introduced into Silesia, and at about the
same time into the Netherlands. It was not until the eighteenth century that
madder was cultivated in Prance, where, for some time, its production has been
fos^'^red by the Government.

The first systematic chemical examination of madder was made by Robiquet
and Colin, who, in 1826, discovered therein two dyestuffs, Alizarin and Pur-
purin, and determined their exact composition. Further important investiga

tions were made by Runge, Gaultier de Claubry and Persoz, Debus, Schunck
and libmer, Ihichleder, Strecker, and others, by whom our knowledge of these
colouring matters has been promoted. But the results of their researches were
conflicting, and even the exact comp osition of Alizarin and Purpurin became
doubtful in the course of time. In 1868 two young chemists, C. Graebe and
C. Liebermann,* succeeded in clearing the darkness, and not merely discovered

the constitution of both compounds, but prepared them from anthracene, a
hydrocarbon which is present in coal-tar. As the fruit of their studies, the

great Alizarin industry has been built up ;
the manufacture of other chemicals

(e.gr., the bichromates and sulphuric anhydride) has been encouraged and
stimulated, and their prices greatly reduced ;

and last, but not least, hundreds
of thousands of acres which were used for the cultivation of madder have been

made available for the production of the necessaries of life. Madder has almost

completely disappeared from commerce because it could not compete with
artificial Alizarin in price, purity, concentration, and uniform quality of the

colouring substance. In wool dyeing it is still used to a slight extent because

it dyes more level than the artificial product; but even here it owes its

employment more to the antiquated demands of the consumer than to its

intrinsic merits. On the other hand, effects, especially in calico-printing can

be obtained with artificial Alizarin which could not be produced at all with

madder or madder extracts, while its lower cost has brought about a saving in

time and expense.

Alizarin, so called by Robiquet and Colin, after “ Lizari,” the trade name
of the Levantine madder roots, is a derivative of the hydrocarbon anthracene

(C,4Hjo), or rather of the double-ketone of the latter, anthraquinone (Ci4Hg02);
Alizarin is dioxyanthraquinone (0j4Hg04 = Cj4Hg02 (0 11)2). The following

formulsB explain the constitutions of these three important bodies :

—

HC CH CH HC C=0 CH

HO CH CH HC 0=0 CH
Anthracem. AiUhraquinone,

HO 0=0 C(0H)

HC 0=0 CH
Alizarin,

•Recently the Perkin medal has been presented by the Society of Dyers and
Colourists to Messrs. 0. Graebe and C. Liebermann. See Joum. Soc Ih/era and CW.,

1908, p. 130.
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All true Alizarin colours are derivatives of this dioxyanthraquinone. The
isomeric substances which do not contain the hydroxyls in the same position

(in ortho position and next to one of the ketone groups, 0 » O) possess,

according to the rule of Liebermann and Kostanecki as enunciated in 1885, no
tinctorial properties. This rule had to be modified, as it was found that these

substances, and even the monoxyanthraquinones, possess the property of dyeing

on metallic mordants, although but to a slight extent. But it may be stated

that generally only those compounds are mordant dyestuffs of practical value

which contain two hydroxyl groups in ortho position to each otlier, and one of

them adjacent to the chromophorous group.

Alizarin is a phenolic substance, since it possesses hydroxyls connected

with the benzene nucleus. It evinces much stronger acidity than phenol or

the naphthols, and acts as a dibasic acid; it decomposes sodium acetate on
continued boiling, forming sodium alizarate and acetic acid (see below). It

forms with metallic oxides permanent compounds, the alizarates, which are

(with the exception of those obtained with the alkalies) sparingly soluble or

insoluble in water (colour lakes). (See also p. 573, et seq,)

The manufacture of Alizarin has been brought to a high state of perfection,

almost the highest possible yield being realised. Anthracene is first oxidised

with sodium bichromate and sulphuric acid, and the resulting anthraquinone is

converted by very strong fuming sulphuric acid into sulphonic acids (mono-
sulphonic, or alpha-disulphonic, or beta-disulphonic acid of anthraquinone).

The sulphonic acids are converted into Alizarin or oxyalizarins by melting with

caustic soda and a small amount of sodium chlorate
; the melting is effected

under high pressure in closed vessels.

(1) CJ4H10 + Of *= CifHfOf + HjO.
ArUhracenA, AnihraquintyM.

(2a) C^HfOs + SO4H9 «= Ci4H,03(S0fH) + H^O
Anthraquinone

monoeulpnonic acid.

(26) CuHfO, + 2S04Ha « Ci4HeOa(SO,H), + 2H,0.
Anthraquiiume

ditulphonio acid.

(3o) Ci4H,Oj(SO,H) + 4KaOH «= CMH,Oj(ONa), + Hj + 2H,0 + NajSO,.

Alizarate ef .odium.

(36) C,4H,0,(S0,H), + 7NaOH = C,4H40,(0Na)s + H, + 4HjO + 2Na,SO,.
Oxyalizarate oftedium.

The product of the anthraquinone alpha-sulphonic acid is called “Flavo-
purpurin,” while the name of that obtained from the anthraquinone beta-

sulphonic acid is Anthrapurpurin (or Isopurpurin). Both are constituted
CO

thus ;—(HO)C^H3<qq>C^H2
(OH)2,

while Purpurin, another oxyalizarin, is

C,H,<gg>C*H(OH),.

In the preceding equations it will be noticed that the anthraquinone
sulphonic acids yield products which contain each time one hydroxyl group
more than the number of sulpho-groups originally present. Thus the mono-
sulphonic acid gives Alizarin or dioxyanthraquinone

;
while from the

disulphonio acids trioxyanthraquinones are obtained. The hydrogen which
appears in these equations would act on the product and diminish the yield

;

to prevent this, chlorate of potash or soda is added to the melt (invention of
J. J. Koch). The sodium compounds of the product are decomposed by acids,
and the dyestuff, which is precipitated in a very finely divided flocculent state,

is well washed and ground to a homogeneous paste containing a fixed per-
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08iitag6 of pure dyestuff ; most of the commercial Alizarin now contains 20 per
cent, of pure colouring matter.

The blue shade of Alizarin only consists chiefly of true Alizarin—t.e., that
dioxyanthraquinone which can be obtained from madder. The yellow shade
of Alizarin contains little Alizarin, but more Anthra- and Flavopurpurin; both
are very similar to Alizarin, as also is Purpurin, which latter is formed by
heating dry Alizarin dissolved in sulphuric acid with manganese peroxide
or with arsenic acid.

Alizarin (dioxyanthraquinone) in the pure state forms a reddish-yellow
powder, or long resplendent bright orange-red needles. It melts at 289* to
290’ 0. It is almost insoluble in cold and very slightly soluble in boiling
water, but it dissolves readily, with a reddish-yellow colour, in hot alcohol,
ether, benzene, glycerin, glacial acetic acid, and similar solvents. In caustic
soda it dissolves with a blue-violet, in ammonia with a purple colour

; from
these solutions it is precipitated by hydrochloric and other acids. In
concentrated sulphuric acid Alizarin dissolves with a brownish-red colour,

and is precipitated from this solution by water without change; even hot
sulphuric acid attacks Alizarin but little, but bv fuming acid it is con-

verted into a sulphonic acid. By oxidation with manganese peroxide or

arsenic acid it yields Purpurin
;
when boiled with diluted nitric acid it gives

phthalic and oxalic acids
;
fuming nitric acid forms nitropurpurin, and nitrous

jicid produces beta-nitroalizarin or Alizarin orange. Alkaline reducing agents
decolourise it. It is converted by zinc dust and ammonia into colourless

desoxyalizarin

other reducing agents produce different products.

Pure Alizarin is hardly attacked by chloride of lime, while Flavo- and
Anthra-purpurin are strongly affected by this agent.

Alizarin is, generally, more stable than most other dyestuffs, and hence the

colour possesses great fastness to light, and other agents.

Alizarin combines with metals forming salt-like compounds, either by
combining in the free state with the hydroxides, or by the double decom-
position of a soluble alizarate and a metallic salt. These lakes are but
imperfectly known, as proved by the extended investigations of Liechti and
Suida, which did not confirm the descriptions generally given. The lakes

of the metals of the alkaline earths and of the heavy metals are insoluble,

or sparingly soluble in water; the alkali- and ammonium-compounds of

Alizarin are readily soluble in water.

Liechti and Suida have studied the calcium, aluminium, iron, and
chromium lakes of Alizarin, and have so fully explained the facts as attested

by long practical experience, that a risume of their results may follow here

with advantage.

(1) Calcium Alizarate^ O^4
H

0O4
Ca, is obtained by the double decomposition

of calcium acetate or chloride and ammonium alizarate as a purplish-black,

sparingly soluble, crystalline body which is easily decomposed by acids (even

by oleic acid). Alizarin, when treated with water containing bicarbonate of

calcium, forms a precipitate of calcium alizarate, but only after some hours

standing. Normal calcium carbonate scarcely produces any change, even after

prolonged boiling with Alizarin
; but if aluminium hydrate is added a red lake

is rapidly formed, carbon dioxide being evolved. Both acid and basic calcium

alizarates are soluble in cold water and ammonia, but on heating the solutions

normal calcium alizarate is rapidly formed. Normal calcium alizarate dissolves

*Joum, 8oc. Dyera and CoL^ 1885, p. 271 ; 1886, pp. 102, 120, 131, 146.
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in clear lime water, with a ruby-red colour
; if the solution is boiled for a short

time it is decolourised and a red-brown precipitate is thrown down, consisting
of a basic calcium alizarate, C|4H^,040a + CaO.

(2) Aluminium Alizarates,—In the absence of calcium salts Alizarin in the
free state does not, under any circumstances, combine with aluminium
hydroxide.* N9rmal aluminium alizarate, (01411^04)3Alg, is best obtained by
acting on the solution of ammoniacal Alizarin with aluminium sulphate. It
forms a purplish-blai;k mass, which is soluble in pure water and in alcohol,
especially on heating, also in ammonia without being chemically changed. If
heated with water under pressure to 150" 0 . if is converted into a basic
aluminium alizarate. An excess of Alizarin prevents the precipitation of
aluminium hydroxide from its salts by ammonia. The basic alizarates of
aluminium are insoluble in water and alcohol, and the more basic they become
the less soluble they are in ammonia.

(3) Aluminiutnrcalcium Alizarates.—^No less than ton compound alizarates
containing different proportions of aluminium and calcium were prepared and
analysed. They are insoluble in water, but partially soluble in ammonia. The
quantity of calcium which enters into combination to form the lake increases
in proportion with increasing quantities of Alizarin employed

;
whereas, on the

other hand, the quantity of Alizarin entering into the combination depends
upon the lime present therein. Most fabrics dyed with Alizarin red contain
an excess of aluminium relatively to the Alizarin and calcium

; material
mordanted with an unknown quantity of aluminium and subsequently dyed
with Alizarin and calcium acetate—as is done in practice—takes up calcium in
the proportion of one atom of calcium to three molecules of Alizarin. The
most probable formula for the normal Alizarin red lake (before soaping) is

lake is easily soluble in ammonia, and its

ammoniacal solution can (like that of many others of these lakes) be mixed
without change with Turkey-red oil. A lake of the composition (0,411504)4AlgCa
was found to be partially soluble in ammonia and had a tendency to form
the normal Alizarin red lake. By a dye-trial it was shown that the normal
lake TOuld take up more Alizarin

; but this excess did not form an intimate
combination and was removed by treatment with alkaline liquids (soaping).
A lake, (Cj4H504)5Al2Ca2, described by Saget as being the fundamental
compound of all Alizarin reds, is almost wholly soluble in water, and could not
be produced under the conditions existing in the dye-bath ; in place of it a
basic^ lake is invariably formed. When treated with Turkey-red oil th(>

aluminium calcium lakes absorb oxyfatty acid
; the sulphuric acid liberated by

the decomposition of the oil partially decomposes the lake, and free Alizarin as
well as the sulphates of calcium and aluminium are formed. In all the
ordinary Alizarin- and Turkey-reds the operation of soaping disturbs the ratio
of the calcium to the aluminium, some of the latter being removed. At the
same time the lake absorbs some fatty acid from the soap.

Alkaline solutions of the normal alizarate and of the basic aluminium
alizarate, (0i4H504)3( Al203H3)2, are not changed when mixed with solutions
of sodium phosphate, Turkey-red oil, soap, &c. ; but on neutralising the liquids
magnificent red lakes are thrown down.

Since in mordanting on the large scale the pure aluminium hydrate is very
seldom produced on the fibre, but is usually fixed by means of silicate,
arsenate, or phosphate of soda, Liechti and Suida considered it necessary to
investigate the action of at least one of the compounds thus obtained, and
aluminium phosphate was selected. Normal aluminium phosphate, (P04)2A1

,

prepared by precipitation and carefully washed, is not affected by Alizarin
; il]

* According to Mohlau and Steimmig {Jonm, Soe, Dyers and Ool., 1P04 p. 204)strontium, barium, and magnesium may take the place of calcium, but not with advantage!
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however, calcium acetate is added to the mixture, the formation of a lake
ensues imme<iiately. The filtrate has an acid reaction, and contains, besides
acetic acid, a considerable quantity of phosphoric acid and calcium (most
likely as acid calcium phosphate). This process is shown by the followin*^
equation

®

Ala(P04)j + 3Ci4H804 + 3Ca + 2HoO = (Ci4Hg04)3 AL(CaO)H./)
+ 2 P04CdH + t)C2H402«

Aluminate of soda of the formula Al.>03,2Na20, when acting on Alizarin
in aqueous solution in the proportion of 3C14H8O. to lAlgO,, yields a red lake
which easily dissolves in an excess of caustic soda or ammonia; aluminate of
soda of the formula AlgOg, SNa^O, yields a fine red solution which is not
affected by limewater. Turkey-red oil or soap can be added to the solution of

the products of either aluminate with Alizarin, without producing a change;
but on adding calcium acetate a precipitate is formed. A solution containing
Alizarin, aluminate of soda, and calcium hydrate, printed on oiled material,

gives a good steam-red.

(4) Ferrous Alizarate.—li solutions of ferrous sulphate and ammonium
alizarate are mixed, a deep violet-black precipitate is at once produced which,

after filtration and washing with water, is partly redissolved. This precipitate,

when allowed to oxidise, probably forms a ferric ferrous alizarate, (01411804)3,
Fe2(FeO), which is constituted analogously to the above-described aluminium
calcium alizarate ; it forms, when dried, a violet-black powder, having a bronzy
lustre. Ferrous alizarate, freshly made, is easily dissolved by ammonia with a
violet-black colour. It may be mixed with Turkey-red oil in this solution

without undergoing any change. The Alizarin here prevents the precipitation

of ferrous or ferric hydrate by ammonia.

(6) Ferric Alizarate .—If a solution of ferric chloride is poured into one of

ammonium alizarate, providing the weights correspond to the equation

—

Fe^Cla + 3Ci4H604(NH4)a = Fe2(Ci4H304), + 6NH4CI,

a brownish-black precipitate is formed, which is slightly soluble in pure water,

very easily soluble in ammonia with a violet colour, and may be mixed without
change in this solution with Turkey-red oil. From this precipitate Alizarin

could be extracted by ether, while the residue contained one-half molecule of

Alizarin less than is required by the formula Fe2(0i4H804)*. A still more basic

ferric alizarate was obtained by boiling freshly-precipitated ferric hydrate with
Alizarin suspended in water; the product contained about 2 molecules of

Alizarin to 3 molecules of ferric oxide.

Cotton-cloth mordanted with ferric oxide yielded, when dyed with Alizarin

in the absence of calcium compounds, only a very faint brownish-violet.

(6) Ferric-calcium Alizarate^ —Solutions of ferric

chloride (1 mol.) containing different proportions (1, 2, or 3 mol.) of calcium

acetate, were poured into solutions of ammonium alizarate (3 mol.). Also
freshly-precipitated ferric hydrate (1 mol.) containing calcium acetate (1 mol.)

was TOiled with Alizarin (3 mol.) suspended in water. In each case, a

product having the composition (C44H804)3Fe2(Ca0)H.20 was obtained. 'I he
precipitate has a beautiful violet-black colour, and is partially soluble in

ammonia. From the dye-trials executed in the same way and the analyses

made, it further appears that this same product is the compound which forms
the violet colour when Alizarin is dyed on iron-mordanted materials. While
materials mordanted with iron and dyed with Alizarin in the absence of

calcium gave only faint brownish-violet colours, those mordanted and dyed in

the same way, except that the dye-bath contained increasing quantities (1, 2,

or 3 mol.) of calcium acetate, vielded serviceable violet shades ;
the iron and
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calcium were found to be present in the proportion of equal molecules, and this

ratio was not even altered when their absolute amounts were diminished
by soaping. Thus, it cannot be doubted that the composition of Alizarin
violet is (Ci.HgO.igFen^CaOlHoO and that it is analogous to Alizarin red

(0u^fi,),Al,{C^0)k,0.
(7) Chromic Alizarates,—^The normal compound, (0i4HQ04)3Cr2, is obtained

when chromium nitrate-acetate is treated with the corresponding amount of
Alizarin and an excess of ammonia, and the resulting violet solution is boiled
till completely neutral. Normal chromic alizarate is a purple-violet substance,
insoluble in water, but readily soluble in ammonia with a violet colour

;
this

solution can be mixed with Turkey-red oil without change. Liechti and Suida
did not succeed in producing a basic chromic alizarate, but they obtained an
acid chromic alizarate corresponding to the formula Cr2(0i4H304)3 + 3(Ci4Hg04)
as a purple-red substance, easily soluble in water and in ammonia.

(8) Chromic-calcium Alizarate was obtained by Liechti and Suida in
a similar way as the normal chromic alizarate. If a solution of chromium
nitrate-acetate, containing calcium acetate, is treated with ammonium alizarate,

containing an excess of ammonia, a black-violet precipitate of calcium alizarate

is formed. If the liquid, together with the precipitate, is boiled until the
excess of ammonia has disappeared, the precipitate becomes more and more
red-brown and the liquid colourless. The precipitate differs in composition
according to the quantity of calcium acetate employed; if, for 3 molecules
of Alizarin and 1 molecule of chromium salt, 1 molecule of calcium acetate
were used, a product represented by the formula (Ci4Hg04)3Cr2(Ca0)H20
was obtained; if, however, more calcium acetate (t.s., 2 and 3 molecules
respectively) were employed for the same amounts of Alizarin and chromium
compounds, the ratio between Alizarin and chromium in the resulting lake
seems to remain unchanged, while the quantity of calcium entering into
combination increases, but in such a way that the calcium present is not
entirely taken up. Thus when 3 molecules of calcium acetate were used
the ratio of Alizarin, chromium, and calcium seemed to be 3 ; 1 : 2. The
precipitates are in each case insoluble in water, and the violet-brown colour
approaches nearer to violet-black in proportion as the calcium is increased.

These results were confirmed by dye-trials, which were made in the same way
as those with ferric mordant. If the material was mordanted with chromium
salt only and dyed without calcium being present, a faint puce only was
obtained. If the experiment was regulated so that for 3 molecules of Alizarin

and 1 molecule of chromium salt 1 or 2 or 3 molecules of calcium acetate

were present in the colour obtained, the molecules of chromium and calcium
occurred in the following proportions :

—

For 1 molecule of calcium acetate used, Cr ; Ca = 1 : 0*48

' „ 2 „ „ „ „ Cr : Ca = 1 : 0*56

„ 3 „ „ „ „ Cr : Ca = 1 : 104

Samples which contain a colour composed after the ratio 30i4Hg04 : Cro
:
JCa

are of a darker puce shade than those produced in the absence of calcium,
but they are not as dark as those containing a colour represented by the

altered in its composition than the corresponding iron lake.

These facts are in complete harmony with all practical experience ; they
also explain why the presence of lime in Turkey-red dyeing is absolutely
necessary ;

why, in dyeing with chromium mordants, the presence of calcium
sidts may be dispensed with to some extent; and why different amounts

formula (0i4Hg04)jCr20a0,
in excess only. On soaping, i

H«0, which is obtained by using acetate of calcium
the chromium-calcium-alizarin lake is much more
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of the latter give different results in dyeing with chrome- but not with
alumina-mordant.

A. G. Perkin, in a study on phenolic colouring matters,* has brought
forward the opinion that in such compounds which contain but one keto
group

—

e,g.^ those of the flavone series—one hydroxyl only acts, although
they may contain two or more hydroxyls, the various salts always possessing
the same shade. If, however, the dyestuff contains two keto groups and two
hydroxyls, as in the case of the Alizarins, various quinonoid salts of widelj
differing shades may be formed. It is accordingly suggested that the variety
of shades met with among the Alizarin group is due either to alteration in the
quinonoid form, or to the possibility of two such arrangements existing in the
compound at the same time.

Alizarin S is the sodium monosulphonate of Alizarin.

Isopurpurin or Anthrapurporin or oocyiaocmihrajlavic acid^

(7) (HO)O.H,<gg>C,H,(OH), (1. 2),

is obtained in the same way as Alizarin, anthraquinone beta-disulphonate of
sodium being used instead of the monosulphonate. It closely resembles
Alizarin.

Isopurpurin crystallises from hot alcohol as orange needles, which melt
above 300"^ C. It is almost insoluble in water, but freely soluble in hot
alcohol. It dissolves in caustic alkalies, in ammonia, and in sodium carbonate
with a violet colour, which is redder than that obtained with Alizarin, but
bluer than that from Flavopurpurin. Isopurpurin dissolves in sulphuric acid
with a brown colour ; water precipitates it from this solution without change.

Isopurpurin yields more yellowish shades than Alizarin, but less yellowish
than Flavopurpurin.

Alizarin 2 S is the sodium monosulphonate of Isopurpurin.

Flavopurpurin or oxycmthrajlavio acxdy

(6) (H0)C,H3<^>CA(0H), (1, 2),

is isomeric with Isopurpurin and is obtained, like this substance, when
anthraquinone alpha-disulphonic acid is melted with caustic soda by the
Alizarin process. It closely resembles Alizarin and Isopurpurin.

Flavopurpurin forms yellow needles, which melt above 330* and can be
sublimated

;
it is almost insoluble in water, but readily soluble in cold alcohol

and in hot glacial acetic acid. It dissolves in caustic soda with a purple

colour, which is redder than those of the analogous solutions of Alizarin

and Isopurpurin; in ammonia and in sodium carbonate Flavopurpurin
dissolves with a yellowish-red colour. The solution in sulphuric acid is

red-violet
;
on diluting with water the dyestuff is precipitated without change.

The shades obtain^ with Flavopurpurin are yellower than those obtained

with Alizarin and Isopurpurin.

Alizarin 3 S is the sodium monosulphonate of Flavopurpurin.

Purpurin. C
3
H,<^>C,H(OH), (1, 2, 3).

Purpurin was discovered by Robiquet and Colin along with Alizarin in

the madder roots. It was the first oxyalizarin or trioxyanthraquinone dis-

covered, and is isomeric with Isopurpurin and Flavopurpurin. Furpuiin is

not a product of the Alizarin melt, but can be obtained by oxidation of Alizarin.

Purpurin forms red needles, which begin to sublimate at 150^ and melt at
253'*. In boiling water, in alcohol, and other solvents it dissolves with an

* Jtmm, Soc. Chem, Jndutiry, 1903, p. 60ff.

37
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iute;Qse1y yellow to reddish-yellow colour. Purpurin dissolves in caustio

alkalies, ammonia, and carbonate of soda, with a purple colour, redder than
Alizarin, Flavo- and Isopurpurin. The alkaline solution of Purpurin, when
exposed to light and air for some time, is decolourised, the colouring matter

being destroyed. Purpurin dissolves in sulphuric acid with a pink-red colour

;

water precipitates it again. The most characteristic property of Purpurin
is that it dissolves in a boiling solution of alum with a yellowish-red colour

and green fluorescence
;
the Purpurin-aluminium lake also has this property.

Purpurin dyes a fiery red on aluminium mordant, which, however, is less

permanent and more expensive than those obtained with the two isomeric

Purpurins.
The distinguishing reactions of Alizarin and the three Purpurins are as

follows :

—

Name of dyestuff.
Solution in

caustic soda.

Solution in
sulphuric acid.

Point ot sublimation.

Alizarin, . . .

Isupurpurin, . .

Flavopurpurin,
.

j

Purpurin, ...

Blue-violet.

Violet.

Purplish-red.

Red.

Brownish-red.
Brown.
Red-violet.
Cherry-red.

Much below 160® C.

at ICO®

at 170®

at about 150®

In an alkaline solution of red prussiate, fibres dyed with lakes of Alizarin

or Flavopurpurin or with the aluminium lake of Isopurpurin are not changed,

while the iron lake of Isopurpurin and the lakes of Purpurin are destroyed.

COMMERCIAL ALIZARIN.
Alizarin is sold as a paste containing 20 per cent, of dry matter, repre-

senting nearly pure dyestuff, as a paste containing 40 per cent, of dry matter,

and as a powder containing 80 per cent, and more. As to the storing of

Alizarin in paste form, see p. 565. Two essentially different sliades of Alizarin

are distinguished, which are marked by the makers with different and con-

tradictory letters, but which will be here referred to as Alizarin V or blue
shade and Alizarin G or yellow shade (or for red).

(1) Alizarin V (violet) or hlue-shade Alizarin is the purest commercial
Alizarin; it contains small quantities of Iso- and Flavopurpurin in varying
proportions, and in addition very small amounts of anthraquinone and
oxyanthraquinone ;

the presence of these substances are proofs of the origin

of Alizarin from anthraquinone, whilst the Alizarin from madder would
•contain Purpurin, and hence have the fluorescence characteristic of that

substance.

Alizarin V forms an ochre-yellow paste (or powder). For the production

of Alizarin pink the employment of Alizarin V is necessary to obtain a clear

and delicate tint; a pure Alizarin violet on an iron mordant can also be
produced with Alizarin V only (hence the name Alizarin Y—i.e., “for violet”);

Alizarin Q yields on an iron mordant reddish or brownish shades.

(2) Alizarin G (t.s., “ gelb ” = yellow^ or yellow-ahade Alizarin or Alizarin

for red is mainly a mixture of Iso- and Flavopurpurin containing also some
Alizarin. The commercial product forms a brownish-yellow paste (or powder).
Isopurpurin is more suitable for dyeing than Flavopurpurin because it resists

the action of the clearing bath better; Flavopurpurin is preferable for printing,

because it is more readily fixed by steaming. On the other hand, if strong
clearing can be dispensed with, or if high-pressure steam is applied, either

compound can be us^ equally well.

For the production of a fieiy Alizarin red, Alizarin Q is used, Flavo-
purpurin givmg still more yellowish shades than Isopurpurin.
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The methods for distinguishing the isomeric compounds have been already
stated (pp. 577 and 578).

The value of the dyestuffs is best estimated by comparative dye-trials.

They are frequently tested by determining the percentage of dry substance

;

but the latter is easily increased by adulterations. If the amount of dry
substance is to be ascertained, the drying temperature should not rise above
100* C.; if it does, loss by sublimation may occur. A good product should
not leave more than 1 per cent, of ash on ignition and should be completely
soluble in caustic soda.

Application of Alizarin V and G .—^The Alizarins—i.c., the colouring
matter of commercial Alizarin—are adjective and polygenetic dyestuffs, since

they are fixed exclusively with the aid of mordants, and produce with different

mordants essentially different colours.* They yield shades which are dis-

tinguished by brilliancy, fulness, and fastness; and are of great importance
for the dyeing of the vegetable and animal fibres.

As madder was used for centuries as a dye for cotton wherever a fast

rod shade was required, so Alizarin is now in general use
;
but each year the

quantity of Alizarin consumed in the dyeing and printing of Turkey-reds
and Alizarin reds on cotton is many times greater than the largest annual
production of pure colouring matter yet obtained from madder.

Fast shades of scarlet, prune, maroon, violet and black and numerous
mixtures are produced both on cotton and on linen, with the aid of the
various mordants, wherever fast colours are demanded.

The consumption of Alizarin in wool dyeing has also been considerable

since dyers have learned to appreciate its valuable tinctorial properties and to

overcome the difficulties accompanying its application (p. 567). More recently,

however, it has lost ground, being frequently replaced by acid chrome colours.

Silk is not extensively dyed with Alizarin for the reasons given in the
beginning of this chapter.

Dyeing of Alizarin on Cotton.—Aluminium, chromium, iron and tin salts

are used, in conjunction with calcium salts, for the fixation of Alizarin on
cotton. The most important is the aluminium-calcium mordant, which is

used in various forms
;
the celebrated Turkey-reds and the Alizarin-reds are

produced with it.

Turkey-red (Adrianople Red; Indian Red).—The art of producing a fiery

and permanent red on cotton with the aid of madder roots, fatty oils (buffalo’s

or sheep’s milk), and aluminium salts was known in the East Indies centuries

ago, from whence it spread westward through Persia, Armenia, and Syria to

Turkey and Greece. Since the middle of the eighteenth century the art of

dyeing this brilliant red was brought by Greek dyers to Rouen, Lyons, and
Languedoc in France, where several “Turkey-red” dye-works were founded.

In 1765 a pamphlet, written by Le Pileur d’Apligny,t was published by the

French Government, in which full instructions are given for producing

Turkey-red. As a result of this publication the process became widely known
and employed in Western Europe. The first Turkey-red dye-works in Great
Britain were probably founded in Glasgow in the year 1790, in which district

(Vale of Leven) the Turkey-red dyeing industry of that country is still chiefly

located
;
Turkey- red is dyed also in large quantities in the vicinity of

* F. Driessen has shown in a very valuable contribution {BulL de Mvlhowty 1902, p. 180

;

Joum, Soc, and CoL, 1002, p. 190) that no Turkey-red is produced in the absence
of alumina, although in some Asiatio processes no alumina mordant is used. Driessen

found that djirah^ the plant employed in India for this particular purpose, contains

sufficient quantities of alumina, and he supposes the same to be the case with other plants

used for dyeing this red.

t M4moirt eanienant le proedcU de la texture du colon rouge ineamal d*Jdnanople aur

le cctmJUi,



£l manual of dyeing.580

Mttlhouse (Alsatia), Elberfeld-Barmen (Prussia), and elsewhere. In Postern

Europe Turk^-red was at first exclusively dyed on cotton yam; but in 1810
Koechlin of Mulhouse introduced it as a dye tor woven fabrics.

The process as it came from the East was very lengthy, requiring as much
as four months ;

but the time was much shortened prior to the discovery of

Alizarin, some 125 years later; and now Turkey-red can be produced in

three days, which is as fast to light as the colour obtained by the long

process. No difference exists between the fastness of the red dyed with

madder or with Alizarin. But the colour obtained by the long process is

more resistant to chlorine, and slightly clearer than the red produced quickly

with the aid of Turkey-red oil, probably on account of the incidental bleaching

of the fibre by the sun during the prolonged and frequent exposures in the

fields after the repeated oiling operations; and there are dyers in various

parts of the world who still use the old method and obtain for the products

correspondingly higher prices; but these form a very small part of the

Turkey-red produced.

During the last quarter of the nineteenth century a revolution in Turkey-
red dyeing has been caused by the substitution of Alizarin for madder, and
by the introduction of new methods of oiling. Dyers willingly accepted the

artificial dyestuff, since it was well adapted for application by the long

established dyeing processes ; but weavers at first complained that the yarns
were too greasy and could not be sized well. Dyers, however, soon recognised

the fact that the artificial dyestuff did not require such severe clearing with
soap and soda as the natural products, and that the amount of oil in the
preparation of the yams could be diminished; thus this drawback was
rapidly overcome, and as early as 1873 Alizarin had completely displaced
madder in some of the principal dye-works of Switzerland, notwithstanding
the high price at which Alizarin was then sold. This was principally due
to the brighter shades that could be obtained and the shortening of the
processes of oiling and brightening (Sansone).^

In the old process lukewarm rancid olive oil is used. Under the name of

** Steiner’s process” a much shorter method of oiling the goods with very hot
olive oil came into use. But olive oil has been replaced in most dye-houses
altogether by new preparations of castor oil (or of olive oil), the so-called
Turkey-red oils, with the aid of which products the oiling operations could be
reduced in number and in time without too great a loss in fastness. Thus fine

shades of New Turkey-red are obtained at relatively low prices and in a short
time, which are exceedingly fast to light and soap, although inferior to the red
obtained by the emulsion process. Finally, we may mention various processes
of dyeing a red on cotton with the aid of Alizarin and aluminium mordants
without any previous oiling of the goods, although an oiling follows the dyeing.
These shades are not considered to be Turkey-reds

; they are called Alizarin
reds and are inferior in fastness and brilliancy to Turkey red

;
still they belong

to the fastest colours produced and are dyed in very great quantities, especially

on cotton piece goods.

Turkey-red, as produced on the fibre, is a very complicated compound, the
basis of which probably is the calcium aluminium lake,

(0i4
HgO

4)3
Al

2,CaO,H20 ,

described by Liechti and Suida (p. 574). The following series of operations
serves for the production of Turkey-red :

—

(1) Oiling with a fatty oil (olive oil, castor oil, or Turkey-red oil).

(2) Sumaching.

S
Mordanting or Aluming,
Dyeing,

CUarvng,
Soe, Dyers and Ool,, 1885, p. 203*
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A considerable number of washings are absolutely necessary between these
processes in order to obtain anything like a good red colour

; but the formation
of the colour itself is independent of these.

(la) Oiling with Olive Oil.—Oils of vegetable origin are exclusively used,
olive oil being superior to all others. (In the East Indies the crushed castor-

oil seeds are used.) The best kind of olive oil for this purpose is the rancid
Gallipoli oil or emulsive oil (French, huile toumante) which has become rancid
by the nitrogenous and extractive matter which it contains. It contains,
owing to partial decomposition, more or less free fatty acids (oleic acid and
others) as also free glycerin. This oil forms a milky emulsion with sodium
carbonate, which emulsion may be partly a solution, and partly a mixture of
the finely-divided undecompos^ oil with the soap (formed by the free acid and
sodium carbonate), free acid and possibly ^ycerin. This emulsified oil is

absorbed by the fibre with special facility. The process of oiling consists in

steeping the cotton material (yam or piece goods) in the emulsion, and
subsequently exposing the fibre saturated with the oil to the action of the open
air (ageing), or (in Steiner’s process) to an elevated temperature in ageing
rooms. To increase the quantity of oil thus deposited and transformed in the

fibre the oiling and exposing process is repeated several times.

By the exposure the oil is rendered insoluble so as to adhere permanently
to the fibre. The chemical reaction efiecting this change probably consists in

a further decomposition of the olive oil into free acids and glycerin and in an
oxidation and polymerisation of the liberated oleic acid under the influence

of air, light, heat, moisture, and sodium carbonate. This has not been well

established, but it is well known that oleic acid is very oxidisable and
disposed to polymerise ; according to Camille Koechlin, 1 part of oleic acid

absorbs 300 to 400 parts (by volume) of oxygen under the influence of

light. The fact that when recently-oiled goods are piled up in heaps without
being aired by turning, the temperature rises considerably, and may even
reach spontaneous ignition, appears to favour the view that an oxidation takes

place.

From the fibre which has been thus prepared and well washed, a substance

can be extracted by solvents which does not contain any glycerin, part of

which gives a soap with barium hydroxide, while another part is neutral

and cannot be saponified. These compounds are probably the products of

oxidation and polymerisation of oleic add and possibly of the other components
and admixtures of olive oil. The fibres which have been deprived of these

substances do not yield a serviceable red with Alizarin, but a fair colour

is obtained when cotton is impregnated with the extract and subsequently

mordanted with alumina and dyed with Alizarin.

The oil as fixed in the fibres has probably a double effect

:

(i.) It combines with and helps to fix the metallic mordant^ as in the case

of Turkey-red with aluminium and calcium, and in the very similar case of

violet with iron and calcium

;

(ii.) It forms a colourless transparent varnish around the coh^ur lake

which protects the same from the influence of light, air, and chemical agencies,

and, at the same time, increases the lustre and fastness of the shade. It may
be assumed that in the more rapid processes of preparing the cotton sufficient

time is not given for the formation of this varnishdike substance j this would
account for the inferior fastness of such kinds of Turkey-red.

(16) Oiling with Turkey-red OH.—The use of an olive oil which had been
treated with sulphuric acid, as is now the case in the manufacture of Turkey-
red oil, was recommended as early as 1834 by Runge in his work, Farbenchemie
(chemistry of colours). During the seventies of last century Fritz Storck and
Dr. Wuth discovered, almost at the same time, the preparation of Tui*key-red
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oil from castor oil, and by its use greatly simplified tlie process of Turkey-red

dyeing.

The nature of Turkey-red oil has been discussed in Part V. (p. 175), and

it has been stated that it contains compounds of certain organic acids with

the radical of sulphuric acid, which represent either a sulphate (ester) or a

sulphonic acid of ricinoleic acid. These compounds are rapidly decomposed

under the influence of ageing and steaming, the sulphuric acid being separated

from the organic acids and the latter being transformed into substances similar

to those produced by the preparation of cotton with emulsive oil. The
advantage of the Turkey-red oil over the emulsive oil is that it can be fixed in

a short time by ageing, thereby allowing the laborious and lengthy exposure

to the air to be dispensed with.

The cotton which has been prepared with oil (by either method) is now
treated with warm water and then with caustic soda (steeping). By this

operation the fibre is purified, while the oil which has been fixed on the

material is not afiected.

(2) Sumaching.—The cotton is usually saturated with a decoction of sumach
after it has been impregnated with the oil. The object of this process is to

introduce tannic acid into the fibre so as to render it capable of fixing, during

the subsequent ^^aluming” operation, a larger quantity of alumina and of

ultimately acquiring a fuller colour. It is uncertain whether the tannic acid

enters at all into the ultimate colour lake or whether it forms a separate lake

with the alizarate of aluminium and calcium. The sumaching operation is not

absolutely necessary, since there is no decrease of fastness or of brilliancy of

colour and no alteration of the shade if it is dispensed with. The sumaching,
however, is considered by some dyers to give the colour a greater resistance

towards the action of chlorine.

(3) Aluming.—By the process of mordanting with aluminium salts, one of

the metallic mordants which is required for the formation of the red colour

lake—^namely, aluminium—is incorporated with the material. It is perma-
nently fixed by the subsequent operations of ageing, washing, and chalking,

while the acid of the aluminium salt is removed. Calcium, the other metallic

mordant, need not be introduced into the fibre before dyeing.

Sometimes a small amount of stannous chloride or, better, stannous acetate

is added to the mordanting bath to produce a more fiery shade
;
but what part

the tin has in the formation of the colour lake is unknown. Some add the tin

salt to the dye-bath or to the second clearing bath
; but nothing definite can

be said as to its mode of action.

(4) Dyeing,—^The mordanted material is dyed in a bath which has bee n
prepared with the required amount of Alizarin, and which must also contain a
certain amount of lime salt to form the colour lake. If the water has great
temporary hardness, it contains the required amount of lime salt in the form
of calcium bicarbonate

\ but if it is very soft, some chalk or calcium acetate
must be added. It has been shown by Liechti and Suida (see above) that
Alizarin and aluminium do not combine in the absence of calcium compounds

;

but the addition of a calcium salt causes the rapid formation of a lake, which is

probably constituted according to the formula (Oj^H^OJgAlj . CaO . HgO.
Sometimes a stannous salt is added to the dye-bath, which may have the
double effect of producing an Alizarin-tin lake and of reducing ferric oxide,
thereby preventing the latter from forming part of the colour lake

; the ferric

oxide, which is easily introduced into the dye-liquor as an impurity, has a very
dulling effect on Alizarin-red shades.

Alizarin and calcium are taken up by the fibre from the dye-bath
; but the

lake is not completely formed until the temperature is raised above 70*

;

if the goods have been dyed at a lower temperature, as is the case in the
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Bulphated oil process, they possess a reddish-orange colour when they are taken
from the bath, and the red is developed by steaming only, which process
completes the long chain of operations required for the formation of the colour-
lake, provided that in the second clearing bath no further change is effected.

(5) Clearing,—The dyed goods are treated twice with hot solutions of soap.
The first soaping merely removes a great amount of impurities which become
attached to the fibre during the lengthy operations of oiling, mordanting,
and dyeing. The utility of the addition of stannous chloride to the second
soap bath is disputed. This salt makes the soap solution more neutral, sodium
chloride and a stannous soap being formed. Possibly the stannous salt exerts
a reducing action on the ferric compounds which may have been taken up
during the preceding process and which would dull the shade, while the
stannic oxide thereby formed enters the colour lake and renders the shade
brighter and more fiery. It is contended, however, that stannous chloride
cannot act in this way when added to the clearing bath, as the colour lake has
already been formed, and that it should therefore be added to the mordanting
liquor or to the dye-bath. According to another view, which is supported
by Liechti’s researches, a tin oleate is produced by the action of stannous
chloride in the clearing bath, and is spread as a varnish over the fibre with-

out entering into combination with the colour lake itself. Liechti has shown
that 60 per cent, of the fatty acid of the soap employed may disappear and
become fixed on the fibre (Hummel),

TURKEY-BED DYEING PROCESSES.
I. Old Process or Emulsion Process.—^The process which serves for the

production of the very fastest Turkey-red on cotton-yarns is conducted in the

following manner :
—

*

Operation—Boiling,—The yarns are never bleached by chemicking (or

treatment with chloride of lime solution), but simply freed from the naturally

adhering fatty and resinous substances by “bowking”

—

i,e,, boiling under
pressure with alkaline liquors. The general method is to boil the yam for four

to five hours, under a pressure of 30 lbs., in a solution of caustic soda-lye of

1* Tw. Some use silicate or carbonate of soda or work in low-pressure kiers
;

in these cases the boiling has to be continued for six to eight hours. When
the yam has been thoroughly cleaned in this way it is washed well with water,

hydro-extracted, and dried in a stove at 50® to 60*.

2nd Operation—First Green Liquor,—^The yarn is passed into the so-called

first green liquor, which is prepared by mixing rancid olive oil with sodium
carbonate and sheep- or cow^ung. The most suitable olive oil is that which
forms the most perfect and permanent emulsion with the smallest quantity of

sodium carbonate. For 100 kgs. (100 lbs.) of yarn the bath is made up with

15 kgs. (15 lbs.) of emulsive oil,
1 J to 2 kgs. (lbs.) of dung, 200 litres (20 galls.)

of water, and so much of a concentrated solution of sodium carbonate as will

bring the liquor to a specific gravity of 2* Tw. In this bath the yam is

thoroughly saturated with the emulsive liquor, at a temperature of about 40*,

for half a minute, and then wrung out evenly. This process, usually called

tramping^ is done by “ tramping machines,” which steep the single hanks into

the liquors and often also wring out the hanks without much hand labour.

Fig. 59 shows a tramping and wringing machine by D. Stewart <k Co., Glasgow,

which has superseded the hand process, and turns off ten hanks per minute.

At one end of the machine two attendants place the hanks on revolving reels,

R, which mn in a little cistern, 0, supplied with the tramping liquor ; when
saturated, Uie hank is placed on a pair of hooks, HH^, of whi^ there are six

* The description of this process is taken in the main from J. J. Hummel’s work, The

Dyeirg qf TesetUt Fabrics, p. 427*
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such pairs carried on large discs, D, on either side of the machine. During
the revolution of the discs, by a combination of rack and pinion, a twisting

movement is imparted to the hank, thus wringing out the liquor, the strain

being regulated by springs. Having traversed a fixed distance the hank
becomes untwisted, while the pinion on the hook engages with another rack,

and the hank is twisted in the opposite direction to be again untwisted and
delivered from the hooks by a pair of arms, A A, fixed on a wyper shaft.

After being well prepared the hanks are thrown out into heaps for the
night ; on the following morning they are exposed to the open air until they
feel dry ; and, finally, they are placed in “ stoves ” heated to 60* 0. for twelve
hours {stowngy In some works which produce the very best kinds of Turkey-

Fig. 59.—^Tramping and wringing machine.

red, as regards fastness to alkalies and to chlorine, the yams are exposed in the
open air for three or more days, and then they need not be placed in the
stoves; while at the present time they are frequently brought straight into

the stoves after having been piled up overnight. In this last case the steam
given off in large quantities during the drying must be allowed to escape,

as its retention causes the fibres to to tendered.

During the prolonged exposure of the yarns in the open air the fibre is

bleached by the sun, especially in the sunny Eastern Ck)untries ;* the slightly

greater brilliancy of the Turkey-reds which have been produced in the East is

attributable to this action.

3rd and Ath Operations—Second and Third Oreen Liquors,—^These consist

of a second and third repetition of the second operation, the object being to
increase the amount of oil in the fibre. The baths are prepared exactly as for

the first green liquor, and the goods are steeped, exposed to the air, and stoved
as before ; but it is not necessary to pile them up to lie in heaps overnight.

* P. Lukjanoff, Jowm, Soc* Dyers and CoLt 1886, p. 29.
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Some of the alkali which is used in preparing the hath is liberated by the
ehemical transformation of the oil in the fibre and dissolves, during the second
and third treatment, in the green liquor which is absorbed by the yarn, 'i'he

excess of this liquor, which is pressed out by the wringing of the hanks, if

allowt d to flow l^k into the tramping tank, would change the specific gravity

of the bath, and as it is of importance that all the liquors should be maintained
regularly of the same specific gravity, only the liquor which is expressed

during the steeping in the first oil bath is allowed to run back into the

tramping tank
;
that from the second and third oil baths is collected separately

and used only after being reduced to its original specific gravity by dilution

with water.

About 30 per cent, of oil of the weight of the yarn is used, but only a part

of this is permanently fixed in the fibre.

bih^ ^th, 1th, cmd 6th Operations—First, Second, Third, and Fourth White
Liquor Baths,—The yarn has been impregnated with oil, and the latter

transformed into such a state by the hanging and stoving operations that it is

not readily stripped by weak alkaline liquors. A part of the absorbed oil,

however, has not become insoluble or adheres superficially to the fibre. This
oil is removed by repeated treatments with alkali in order to avoid the

formation of the “ surface " colour, which is always disposed to rub and smear
oflF.

The goods are tramped for this purpose four times in solutions of sodium
carbonate (2® Tw.), wrung out, hung up in the open air, and “stoved”as in

the previous operations
;
a different bath is used each time. The oil which is

stripped from the fibre forms an emulsion and imparts a white colour to the
baths, hence the name white baths. The old white baths may be used for

the preparation of fresh green liquors.

9^A Operation-- Steeping.—The yarn is steeped for further purification in

water at 65* for 24 hours, washed well and stoved at 60®. If it still contains
much unmodified oil a solution of sodium carbonate at Tw. is used, the yam
steeped two hours in tepid water, washed and dried.

10/A Operation—Sumaching or Galling.—An infusion is prepared of 12 kgs.

(12 lbs.) of best leaf sumach for every 100 kgs. (100 lbs.) of yarn, and the cold

solution is filtered and diluted to 1^* Tw. The yarn, while still warm from the

stoving operation, is steeped for six hours in the solution at fiO'^ and then

hydro-extracted. It thus takes up a certain amount of tannic acid.

ll^A Operation—Aluming or Mordanting.—Cake alum is dissolved in warm
water, and, when nearly cold, a cold solution of one-fourth its weight of soda

crystals is added. 15 to 20 per cent, of red liquor (16° Tw.) and 0*5 to 0-7

per cent, tin ci^stals (of the weight of the alum) are often added to the liquor,

but these additions are not essential. The addition of stannous chloride is

made to prevent ferric oxide from entering into the colour lake and to

introduce tin in some form into the colour, to make the shade more fiery. In
this solution, which is brought to a specific gravity of 8* Tw. and kept at a
temperature of 40* to 60*, the yarn is steeped for twenty-four hours, then
thoioughly washed and hydro-extracted. By this operation aluminium salts

are formed with the previously fixed oxyfatty acids and tannic acid.

The yarn, which is at last ready for dyeing, should now possess a deep

} ellowish tinge.

\2ih Operation—Dyeing.—The goods are best dyed in wooden vats with
closed steanr coils of tinned copper. Iron yc^8els must be covered from time to

time with a coating of insoluble iron tannate, by boiling out with a weak
decoction of sumach ; if this is not done the red shade will be rendered dull by
iron compounds.

The water used for dyeing should indicate 2* to 3* of hardness (Clarke’s
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scale); if it contains little or no lime, a suitable amount of ground and
washed chalk (about ^ per cent, of the weight of the 20 per cent. Alizarin

paste employed) must be added. Very hard water, or water which contains

iron, cannot be used in Turkey-red dyeing.

The dye-bath is prepared with madder or with 8 to 10 per cent, of Alizarin

(20 per cent.), 1 per cent, of tannic acid (or 3 to 5 per cent, of good sumach),

and about 30 per cent, of ox-blood (of the weight of the cotton). The yarn is

entered into the cold dye-bath, the temperature gradually raised to boiling

during one hour, and maintained so for 30 to 60 minutes longer. Aiter
dyeing, rinsing in water is advisable.

The goods now possess a dull red colour, which is transformed by the

“clearing” processes into the brilliant Turkey-red shade.

\Zth Operation—First Clearing.—^The yarn is boiled for four hours in open
pans or under a pressure of 3 to 4 lbs. with about 3 per cent, of soda crystals

and 3 per cent, of palm-oil soap, dissolved in a sufficient quantity of water.

The clearing boiler of D. Stewart <k Co., Glasgow, is shown ill section and plan

by Figs. GO and 61. The boiler is made of copper, and the fittings either of

copper or brass. The drawings show the false bottom (A), on which is fitted

the (vertical) puffer-pipe (P) with the distributing cap (B) on top; under
the false bottom a section of the steam-coil is visible, and on the floor level

the draw-off pipe (D); on top of the boiler is fitted a blow-off with safety-

valve (O). The principle of working resembles that of a bleaching kier.

Arrangements are fitted to keep the liquor constantly passing through the

goods, which rest on a perforated false bottom, shown in plan. The liquor

is boiled by a steam-coil, and forced by the steam to the top of the puffer-pipe,

so as to be spread over the goods by the distributing cap
;
this action is of

an intermittent character, since after each boiling-over the steam under the

false bottom must accumulate, until it is again able to overcome the weight
of the column of water. The liquor, which is ejected through the puffer-pipe,

circulates through the goods, and collects again under the false bottom.

\Uh Operation—Second Clearing,—The yarn is boiled for one to two hours
at 3 to 4 lbs. pressure, with a solution of 2^ per cent, of palm-oil soap and
0*15 per cent, of tin crystals (of the weight of the cotton), and afterwards
thoroughly washed in water. The excess of water is removed by mechanical
means (hydraulic press or hydro-extractor), and then the goods are dried in

an open-air shed. This closes the long chain of operations.

II. SteineFs Process for Turkey-Red on Cotton Piece Goods.—In Steiner’s

(of Accrington) process, the repeated green liquor baths and following

laborious exposures of the hanks in the open air are replaced by one
padding operation in hot clear olive oil, and subsequent treatment in various

soda baths and stoving. The economy in time thus effected is considerable,

and the colour becomes very fast and beautiful
; indeed, of a greater brilliancy

and intensity than can be obtained by the emulsion processes. The process is

not used for the dyemg of yarns, on account of the difficulty of handling the
yam properly in the not oil.

Operation—Bleaching,—The goods are well washed and boiled for

two to three hours with water only, then boiled for ten to twelve hours in

a solution of caustic soda, containing 2 kgs. (lbs.) of caustic soda for 100 kgs.

(or lbs.) cotton, and washed ; finally, boiled a second time for ten hours with
oaustic soda, 1*5 kgs. (or lbs.) for 100 kgs. (or Ibs.^ of cloth, and washed.
They are then steej^ for two hours in a solution 01 sulphuric acid (2* Tw.)
{$ouring\ washed, padded in a weak solution of sodium carbonate (4'* Tw.)—to
remove the least traces of free acid—and dried.

2nd Overation—OUvng.—The pieces are padded in open width in a clear

solution of olive oil at a constant temperature of llO*’ 0., and dried in the
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drying chamber, the temperature of which is brought as rapidly as possible up
to 70*, and kept so for two hours. In this process no emulsive oil is employed.

The oiling is done with specially>constructed machines. Fig. 62 shows an
oiLpadding machine of D. Stewart A Co., Glasgow. The machine consists

of a steam-jacketted cistern (0) for containing the oil, and maintaining it at
a certain consistency and temperature. The outside is formed of cast-iron
plates, and the inside of copper plates fixed at a distance from the oast iron,
thus allowing a space for steam. Mounted inside the cistern are copper
rollers (B), which guide the fabric during the immersion in the oil, after
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which they pass between a pair of heavy nipping rollers (N), and are loosely

folded down. The cloth is passed through the oil, as indicated in the figure

;

before it enters the cistern, it is well opened out, and made free from creases

by three stretching-bars or “ openers."

3rd to Wh Operations—Liquoring.—^The oil which has been absorbed by the

fibre during the hot oiling is fixed in the next operations by saponification

;

for this purpose, the material is impregnated with soda and hung up in heated

rooms; a similar product of oxidation and polymerisation probably results

thereby as in the old emulsion process.

These “liquoring" operations are totally different from those taking place

in the “ white baths ” of the emulsion process, the latter being chiefly used for

purifying purposes.

Fig* 63 shows a liquor-padding machine of D. Stewart <k Co., Glasgow,

Fig. 63.—^liquor-padding machine.

which is constructed for the “ liquoring '' operations, and can be used for

similar purposes. The liquor through which &e goods are to pass is contained

in a cistern (C) mounted with a number of rollers which guide the fabric

during the immersion. Over this cistern two pairs of heavy nipping rollers

(N, are carried by suitable cheeks, and pressure is applied by a system
of levers and weights. The nipping rollers are made of various materials,

such as cast iron, brass, or block tin, according to requirements. The cloth

enters on the right side of the drawing, is well opened out, passed over
part of the rollers, squeezed by the nipping rollers, passed over the other

rollers, squeezed again bv the second pair of nipping rollers, and folded down.
The pieces are padded seven times in the open width in a solution of

sodium carbonate (4** Tw.), and hung, after each padding operation, for two
hours in a stove at 76* to 77*. In winter time the padding liquors are heated
to 36* or 40*; in summer time the ordinary temperature is sufiicient; if the
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liquors become too hot, too much oil is stripped from the fibre. The padding

liquors become in course of time veritable oil emulsions, and their specific

gravity must be maintained regularly with great care in order to obtain an
even and satisfactory shade.

The quantity of oil which is permanently fixed in the fibre depends on tho

number of “ liquoring ” operations
;
hence their number varies with the depth

of the ultimate shade which it is desired to produce. Good Turkey-red which

has been prepared by Steiner’s process contains about 10 per cent, of modified

oil in the fibre.

The drying rooms must be very well ventilated in order that the mois-

ture which is given off may rapidly escape; otherwise the fibre is liable to be
weakened.

Operation—Steeping,—^The object of this operation is the same as that

of the steeping in the emulsion process—viz., to free the fibre from all adhering

oil which has not been fixed thoroughly. For this purpose the pieces are run
through a vat which is divided into several compartments, fitted with rollers

above and below. Tho first compartments are filled with sodium carbonate

( Tw.) at 40*, the last with water only
;
after being well washed the pieces

are dried.

to \ith Operations—Mordanting
^

Dyeing
^
and Clearing,—These

operations are exactly the same as those in the emulsion process.

The chemical reactions in Steiner’s process cannot be explained more
exactly than those in the old emulsion process. They are very similar and
differ chiefly in the methods used for oiling the goods and for fixing the

absorbed oil They probably result in the production of tho same or very
similar compounds.

III. New Turkey-Red Process (**Sulphated Oil** or Turkey-Eed Oil*

Process) for best Turkey-Red.—This process more closely follows the emulsion
process, and, therefore, yields faster red, especially faster to mangling than the
following method.

In the following we give a process which has given great satisfaction in

practice, and begins with the preparation of the necessary oil mordant.
Eighteen kgs. (40 lbs.) best castor oil are mixed gradually and without

development of much heat with 2^ kgs. (5*5 lbs.) sulphuric acid in a pot
holding 30 litres (6*6 galls.). The pot is placed, during the mixing, in a vessel

filled with cold water and allowed so to remain until the oil gives a clear

solution with potash and ammonia
;
this requires about two days in summer

time, three or four days in winter time, and even more during very cold

weather. The acid oil thus obtained is used without washing or neutralising.

For 300 kgs. (660 lbs.) of cotton yarn the working is as follows :

—

(1) Boiling^ as in the emulsion process, the steeping liquor with the
addition of 7^ kgs. (164 lbs.) soda being used. Rinse and oil without drying.

(2) First Oiling (Green Liquor),—The bath is used continuously and
freshened up with 22 kgs. (48^ lbs.) acid oil, 5 kgs. (11 lbs.) ammonia, and
22 litres (4 galls. *l\ pints) solution of potassium carbonate 1*26 specific

gravity (52* Tw.). lor a fresh bath times these quantities (50 kgs. acid
oil, dte.) are necessary. The yarn is oiled in this liquor at 40* to as in the
emulsion process, and then dried in stoves heated te 70* or 75*.

(3) Second Oiling like the first oiling.

(4) Third Oiling,—^This is done in a standing bath with 20 kgs. (44 lbs.)

acid oil and 44 litres (9 galls. 4^ pints) potash solution (or correspondingly
more in a fresh liquor). Stove as before. This oil bath is much more alkaline
than the two proving baths, and, therefore, it has a stripping effect similar
to the white liquor baths in the emulsion process, but at the same time it

exerts an oiling action.
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(5) Steeping,—The yam is placed for eight hours in water of 30* to 35® 0.,

then hydro-extracted and stoved at 70* to 75®. The liquor draining from

the yam amounts to 900 litres (200 galls.) of 1-01 specific ^avity (2* Tw.),

and is used to dilute the oil baths (green liquors) and for boiling-off the grey

yarns.

(6) Aluming or Mordanting,—^This bath is also used continuously, and
freshened up with 50 kgs. (110 lbs.) aluminium sulphate, 4*25 kgs. (9^ lbs.)

soda crystals (in solution), and the same quantity of chalk, and also 1 kg.

(2*2 lbs.) tannic acid; the whole is well mixed, and the clear solution, di*awn

off the settled precipitate, is diluted to 1*03 specific gravity (6* Tw.) and used

for mordanting. The dry yarn is evenly put into a wooden vat, and during

the depositing the mordanting liquor is poured over the yarn and then,

without working, allowed to act for fifteen to twenty hours. The liquor is

then drawn off for further use and the yam well rinsed, but, in order to

avoid unevenness, not hydro-extracted. The yarn is not dried.

(7) Dyeing,—^The dye-bath is prepared for 100 lbs. of yarn with about

6^ kgs. (14J lbs.) Alizarin and 100 grms. (3J ozs.) tannic acid, and in the

case of water which is not very calcareous with J to ^ kg. (^ to 1 lb.) ground
chalk. The mordanted, wet yarn is turned one hour cold, the bath is then

heated to boiling in the course of one and a half hours when the yarn is put
under the surface of the liquor and the boiling continued for one hour.

(8) First Clearing,—Three hours* boiling at 20 lbs. (1J atm.) pressure with
the addition of 3 to 4 kgs. (6^ to 9 lbs.) soda, followed by rinsing.

(9) Second Clearing,—Four hours* boiling at 20 lbs. (1 J atm.) pressure with
8 kgs. (17| lbs.) neutral soap, \ kg. (1*1 lbs.) soda, and 400 grms. (14 ozs.)

tin crystals, followed by rinsing and drying in the air.

IV, New Turkey-Red Process {^^Sulphated OiV* or Ttirkey-Red OW*
Process) for Yam and Piece Goods.—^This process also yields beautiful red

shades, which are, however, not quite as fast as those obtained by the pre-

ceding process.

The process resembles that given in the beginning of this chapter (p. 565
)

for the mordant colours generally, and may replace it.

Turkey-red oil prepared from castor oil is most generally used ; sulphated
olive oil can be employed, but has not proved so good, as it does not oxidise

and polymerise as readily. Very good results are obtained with a carefully

made castor-oil soap—t.^., sodium ricinoleate, but this is not used on the

large scale.

Ist Operation—Boiling,—This is done exactly in the same way as in the
preceding processes. Bleaching has to be resorted to in the case of light shades
(especially pinks) to obtain bright tints, but the action of the chlorine has to

be restricted as far as possible to the destruction of the natural colouring

matters of the cotton fibre, while the formation of oxycellulose must be
prevented; for this reason, hypochlorite of soda is preferable to bleaching
powder, or better still is bleaching with potassium permanganate.

2nd Operation— Oil-preparing,—^The washed goods are hydro-extracted,
but not dried, and then worked in a bath containing 10 to 20 kgs. (lbs.) of

neutralised Turkey-red oil (50 percent.) for every 100 litres (10 galls.) of water.
When thoroughly saturated with the liquor they are evenly wrung out.

3rd Operation—Stoning.—^The oiled goods are dried at temperatures ranging
from 40* to 60*. For the production of a bright and intense red the operations
of oiling and drying and subsequent aluming are repeated once or twice.

Frequently the oiled goods are steamed under a pressure of 8 lbs. for sixty to

ninety minutes, but this is not essential.

The oomTOunds constituting the Turkey-red oil are decomposed by the
operations of oiling, drying, and steaming, ammonium or sodium sulphate and
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various organic acids being formed. The latter are similar to the coriesponding

substances deposited in the fibre in the older processes, and consist of products

of the oxidation and polymerisation of ricinoleio acid, &o,

ith Operation—Aluming^—^The goods are worked for five or six hours in a

warm bath (40* to 45*) of red liquor (10* Tw.), or of basic aluminium sulphate

(10* Tw.), well wrung out and dried at 40° to 60*.

6A Operation—Chalking,—^This resembles the treatments in the other

Turkey-r^ processes by which the material is worked in a weak alkaline bath

for the purpose of purifying it from an excess of oil ; in this process, however,

the purification takes place after the aluming, so that not only is there a
removal of oil, but also a more complete precipitation of the alumina which has

been absorbed by the fibre during the aluming. A chalk bath is generally

employed for this purpose (chalking). Brighter colours are said to be produced
when phosphate of soda or ammonium carbonate are employed as fixing

agents. Arsenate of soda gives still brighter colours than toe phosphate.

The cotton is worked for thirty minutes at 30* to 40* in a. bath containing

^ kg. (lb.) of ground chalk per 100 litres (10 galls.) of water, then thoroughly
washed and dyed without drying.

^ih Operation—Dyeing.—M^erately hard water, free from iron, exactly as

in the emulsion process, is required. For very deep shades about 15 per cent,

of Alizarin (yellow shade) is necessary; a fine pink is obtained by this process

with 1 to 2 per cent, of Alizarin V (purest quality of Alizarin blue shade).

The whole quantity of the dyestuff is i^ded to the dye>bath, and the goods are

introduced at a temperature not exceeding 25* and turned for twenty minutes

;

in about half an hour the bath is heated to 60° or 70* and maintained at this

temperature for one hour (see also p. 693). After dyeing, the goods are

wrung and dried with or without previous washing.

*lih Operation—Second Oil-preparing.—The material is impregnated once
more with a solution of neutralised Turkey-red oil (5 to 10 kgs. or lbs. per 100
litres or 10 galls.) and dried. The second oiling may be dispensed with or take
place after the mordanting. In the latter case a fresh treatment in a weak
solution of bsusic aluminium sulphate or red liquor follows for the purpose of

fixing the oil.

Sth Operation—Steaming.—^The goods are steamed for one hour at 15 lbs.

pressure or two hours without pressure to develop the colour. According to a
more recent process, neither oiling nor steaming follows the dyeing

; the dyed
goods are simply heated for some hours in water under considerable pressure.

It is said that the beauty increases up to a pressure of about 65 lbs. When
the goods come from the dye-bath they possess an orange tinge and a part of

the dyestuff can be stripped by rinsing in water, since it is not intimately

combined with the mordants. The complex lake is formed by steaming only,

and the material then receives a dull red colour which is brightened by the
clearing baths. Fig. 64 shows a steaming box which may be used both for

yarns and for piece goods. It consists of a horizontal cylinder, one end of

which is closed by a sliding door balanced by counterweights. A part of the
shell is left out in the drawing so as to .show the inside arrangements. The
hanks or pieces are suspended on a movable framework on rails provided with
bevelled wheels, which can be turned from the outside; turning is of advantage
in order to ensure regularity in the steaming and to prevent rail marks

; tliis

arrangement, however, is not found in all steaming boxes.

9^ ofnd^l^th Operations—First and Second Clearings.—^Tbese operations

may be executed as in the older processes; but less severe treatments are
sufficient. A fine brilliant red is produced by once or twice boiling under

* J. Wolf, Joum. 8oc. Dyers and Col.^ 1885, p. 207; Kutschera and Utz, Joam. Soe^

Ckem. Ind.f 1886, p. 531.
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4 to 8 lbs. pressure for thirty to sixty minutes in ^ per cent, soap solutions

(without any further additions). The soaped goods are well wash^ in water
and dried at a moderate temperature.

The process can be simplified by raising the temperature of the dye-bath to

the boiling point. In this case the oiling after dyeing is to be omitted, and
the steaming may be dispensed with. But the shade is never so bright or fast

as that of the colours which have been produced at a lower temperature with
subsequent steaming.

The simpler process, however, is well adapted for the other Alizarin colours,

since these require no steaming, and a light soaping only. They are dyed
with advantage in this manner (see p. 563)*

38
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ALIZARIN RED DYEING PROCESSES.
By the following methods aluminium - calcium Alizarin lakes are also

formed, and fatty acids are introduced into the lakes in some way. But
the methods of dyeing and the resulting colours are essentially different

from those of Turkey-red processes :—(1) Inasmuch as the oil is not fixed

on the fibre before the mordanting and dyeing, and (2) for the fact that

the ultimate colours are inferior in brilliancy and in fastness to air and light,

to soap and chlorine. The inferiority of the Alizarin reds is undoubtedly

due to the quantities of oil that are applied being much smaller, and to the

time for their transformation being shorter than in the Turkey-red processes.

But it cannot be said whether the ultimate cause is a different chemical com-

position of the colour lake, or the absence of the supposed oil-vamish around
the colour.

I. Alizarin Red or New Red Process, with Aluminium Acetate,—The pro-

cess resembles the old madder dyeing’’; but it is much simpler, since the

artificial dyestuff is much easier to dye with than the natural product. Tho
goods are bowked, and then directly mordanted in commercial red liquor

(aluminium acetate) 5* to 8* Tw. The goods may also be padded once or

twice on the padding or printing machine
; but in this case stronger liquor

with some thickening is required

—

e,g,^ 5 litres (5 galls.) of red liquor (22“

Tw.), 3 litres (3 galls.) of gum tragacanth thickening (76 grms. of gum per

litre, or 12 ozs. per galL), and 6 litres (6 galls.) of water.

The material, mordanted either way, is aged for seventy-two hours in an
ageing room in which the temperature is 35“ C. by the dry-, and 30“ by tho

wet-bulb therinoraeter
;
acetic acid is driven off by the ageing, and aluminium

hydroxide (or a very basic aluminium acetate) is precipitated in the fibre. In
order to fix the mordant better, the goods are worked for five minutes at G0“

in a bath made up with a solution of phosphate, arsenate, or silicate of soda, to

which, as a rule, some cow-dung is added. The bath may also be prepared
with 5 litres (J gall.) of silicate of soda (75® Tw.), 1 kg. (1 lb.) of chalk, 10

litres (1 gall.) of cow-dung, and 1,000 litres (100 galls.) of water. For piece

goods a vat is used, which is fitted with rollers above and below. When
coming from this bath the material is washed well in water, and is then ready
for dyeing. Piece goods are dyed in rope-form, run over a winch. 8 to 15

per cent, of Alizarin, yellow shade, and half as much neutralised Turkey-red

oil, are added to the bath. (The usefulness of the oil in the dye-bath is

disputed, and it is claimed by some that it causes a loss of Alizarin.) One-half

per cent, of tannic acid of the weight of the Alizarin is added with advantage

to the dyerbath. As to the quality of the water, and the addition of chalk or

calcium acetate, we refer to the remarks on Turkey-red dyeing. The dyeing
is started cold, and the temperature raised during two hours to 60* or 70“, but
not higher. After dyeing, the cotton is washed, dried, and impregnated with
a solution of 1 litre (1 gall.) of Turkey-red oil in 10 litres (10 galls.) of water,

and dried in the drying-room. Finally, the goods are steamed for one hour
under 20 lbs. pressure, or for a longer time at a lower pressure, soaped in

J
per t ent. soap solution at 76* for one hour, rinsed in water, and dried in the
drying-room. Some dyers, however, soap a second time at the boil. Alizarin Q
must not be soaped at the boil.

This process still offers difficulties for piece dyeing, and is hardly used on
yarns. Great care is necessary to obtain level colours when pieces are dyed in

rope form, and dyeing in the jigger is also not entirely satisfactory. Accord-
ing to Th. Baldensperger, the dyeing proceeds easily and rapidly when the
Alizarin is dissolved in ammonia. The goods may be entered lukewarm, and
the bath rapidly heated to the boil, or dyeing may begin at the boil. One
hour is sufficient for dyeing three pieces in the jigger, whereas dyeing on
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the winch would require three hours. The process also allows economies in

dyestuff, steam, and labour. Enter the mordanted goods into water prepared

with a calcium salt, fill up with water, heat to 50”, and add the dissolved

Alizarin in two or four portions, depending on the length of the pieces. Bun
half an hour without boiling, and a quarter of an hour boiling

;
after ten

passages the tissue is well dyed and the bath nearly exhausted
; the tissue is

now washed and brightenea as usual. The colour solution is prepared by
dissolving 10 kgs. (lbs.) Alizarin in 40 litres (4 galls

) water containing

1 kg. (lb.) ammonia. Dyeing in limewater alone gave only moderate
results. (See also the following processes, especially tnose of Schlieper and
Baum, and of Erban and Specht, in which also solutions of Alizarin in

limewater or ammonia are used.)

11. Schlieper’s Alizarin Red Process, vnth Aluminate of Soda (contimums
process for Alizarin Red on Piece Goods).—The goods are bowked as usual,

and then impregnated with a solution of aluminate of soda prepared in

the following manner :

—

Alkaline alumina mordant

:

100 kgs. (100 lbs.) of

gelatinous alumina (commercial) are dissolved in 160 litres (16 galls.) of

caustic soda (62* Tw.), and diluted with water to make 750 litres (75 galls.)

;

20 lities (2 galls.) of hydrochloric acid (31® Tw.) are added; the whole
is then made up to 1,550 litres (155 galls.), and allowed to settle. For
padding, this solution is diluted with J of its volume of water. Some
dyers add to it besides a small quantity of sodium stannite (solution of

stannous oxide in caustic soda). After padding, the pieces are dried on
cylinders, when they assume a yellow colour

;
they are then aged for twelve

to twenty-four hours in ageing rooms until the original colour is restored. The
goods are then passed through a vat, with rollers above and below

;
first

through cold water, or through a solution of ammonium chloride or silicate of

soda, and then through a tepid chalk bath. A thorough washing follows. The
dyeing takes place on a jigger, through which the pieces pass slowly in open
width during three to four minutes at 90* to 95®. The bath contains per litre

(per 100 galls
) J grm. (12 ozs.) of Alizarin, and 6 grms. (6 lbs.) of clear lime-

water. (As stated on p. 573, acid and basic calcium alizarate are soluble in

w’ater.) After this follows a padding in Turkey-red oil (5 to 10 parts in 100),

or, better, in a specially-prepared soap emulsion
; then a steaming for one hour

under 15 lbs. pressure
;
and, finally, soaping as usual, washing, and drying.

The soap is prepared by saponification of castor oil witli caustic soda-lye,

and subsequent addition of sufficient hydrochloric acid to neutralise one-half of

the soda
;
an emulsion of this acid soap in water is used.

III. Alizarin Red, Erban and Specht s Method.—Erban and Specht’s pro-

cess * differs totally from all previously described Alizarin red and Turkey-red
processes by the fact that the mordanting follows the dyeing.

The fibre is first impregnated with a solution of Alizarin in an alkali, and
afterwards with the corresponding mordant ; by steaming, the colour lake is

developed. Alizarin is dissolved in ammonia, and in the more or less diluted

solution the tissue is padded (for dark shades twice) and then dried
;

the
ammonia evaporates, and the colouring matter remains in an undissolved state

in the fibre. Besides the alkaline solution of Alizarin, the bath. may receive

additions that will not precipitate the colouring matter—for instance, aluminate
of soda, soap, stannate of soda, or Turkey-red oil

;
for light shades a second

bath (mordanting bath) may be thus avoided. The dri^ tissue is brought
into the second bath (whicn contains the metallic mordants, the best being
those which are salts of a volatile acid, as, for example, the acetates), and is

dried again. By this process the formation of the colour lake is initiated.

Steaming for one to two hours under 20 to 30 lbs. pressure, and clearing
* German Patent 54,047, Joum, Soc, Dyers and Col., 1890, p. 182.
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follow ;
before steaming, it is advisable to oil the goods with Turkey-red oil

or soap. The same method is recommended for the dyeing and printing of

Alizarin and similar dyestuffs with various mordants, such as the acetates of

aluminium, calcium, chromium, and iron.

The Hoechst Farbwerke have patented* a sinsjle-bath process by which
the previously oiled cotton is dyed in a mixture prepared by grinding

together Alizarin, aluminium sulphate (or a chromium or iron salt), and
sodium bisulphite. This process, however, does not appear to have acquired

any practical importance.
IV. Alizarin Red on Cops.—^The dyeing of Alizarin red on cops in dyeing

machines still seems to be in an experimental stage. From time to time it has

been announced that this problem has been solved, but Alizarin-dyed cops are

not yet a regular commercial article. Some years ago it was claimed that the

difficulty caused by the insolubility of the Alizarin lime compound had been

overcome by the use of calcium saccharate t in the following way :—For 35

kilos, cotton yarn, 4,300 grms. Alizarin 20 per cent., 230 gt*ms. soda ash, 860
grms. calcium sacchar<ate, and 80 grms. tannic acid if desired are dissolved in

1,000 to 1,200 litres water. The yarn is treated in this bath, and then steamed
at 1 to atmospheres pressure for one to two hours. Tliis process is in use

in the dyeworks of Feitis and Kornfeld, of Prague. L. v. Siisskind has

recommended to substitute strontium bisaccharate for the calcium salt.} It

may be mentioned in connection with this question that, according to

P. Erban’s German Patent 200,682, Alizarin preparations soluble in cal-

careous water are obtained by heating Alizarin with gelatin 01 glue togethei

with borax. According to a recent patent of the Schlesische TUrkischrot-

Parberei,§ the cotton is prepared in the usual way, but instead of the dye-

bath being made up with Alizarin, alkali, and hard water, soft water (rain

or condensed water) is used, and an addition of clear limewater is made. A
small quantity of tannin is also added to the bath. The improvement is very
marked in the dyeing of yarn on bobbins, &c. The dyeing is started in the
cold, and the temperature is raised slowly. On leaving the dye-bath the cotton

is treated with dilute acid, to which a little stannous chloride has been added.

It is finally steamed and brightened. A similar process of dyeing Alizarin red
in alkaline solution on cops has also been patented by the Bheinische Oops-
Farberei Gesellschaft in Germany (German Patent 86,142). The cotton,

mordanted as usual, is dyed in a solution of Alizarin in sodium carbonate,

treated in acetic acid, and steamed.

Alizarin Finks.—Pink shades are dyed with Alizarin on cotton by the
methods already described; the Turkey-red oil and the various Alizarin red
processes are employed, but a smaller amount of colour lake is produced in the
fibre. The aluminium mordant, therefore, is applied in a more diluted form,
and basic salts are avoided because they give rise to uneven dyeing, owing to

the fibre taking them up too rapidly. Neutral aluminium acetate, and even
normal aluminium sulphate at about 10* Tw., are used, while the quantity
of oil for preparing before or after dyeing is correspondingly diminished. The
dyeing is effected with I to 2 per cent, of purest Alizarin, blue shade.

Owing to the difficulty of obtaining a perfectly level pink with Alizarin
on cotton piece goods, it is a common practice to pad the pieces with an
Alizarin pink printing colour, dry, and develop by steaming.

* English Patent 41 15, 1900; Jwtm, Soe, Dytrg and Ool,^ 1901, p. 124.

t F. Kornfeld, English Patent 15,639, 1900 ; Joum. Soe. Dyers and Co/., 1901, p. 219 ;

FMerzitUung, 1909, p. 50.

$ French Patent 352,328; Joum. Soe. Dy^rsand Cot., 1906, p. 74.

8 English Patent to A. Koblisohke, 26,414, 1907 ; J<mm. Soe. Dyers and Ool.^ 1909,
p. 88.
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Alizarin on Ghrominm Mordants.—Claret>red and maroon shades are pro

duced with Alizarin on chromium mordants, which are very fast to light, soap,

and chlorine, but not equal in this respect to the aluminium and iron shades.

The general methods for mordanting and dyeing are indicated in the

introduction to this chapter (p. 666). In using chromium mordant G A I

(M.L.B.) for dyeing with Alizarin, the commercial article should be diluted

with twice its volume of water only. Bedder shades than those produced

with chromium mordants alone can be obtained by a combination of chromium
and aluminium.

The dye-bath is prepared with the dyestuff—for deep shades about 8 per

cent. Alizarin—and with some calcium acetate—about one-fourth to one-fifth

of the weight of the Alizarin paste. If very hard water (30* or more on
Clark’s scale) be used the addition of the calcium salt may be dispensed

with. The goods are introduced into the cold dye-bath, which is heated in

the space of one hour to boiling and maintained at this temperature for

two hours longer. They are then well rinsed in water, and finally soaped at
60* or at the boil, washed and dried.

Alizarin, blue shade, and Alizarin, yellow shade, can be dyed on chromium
mordants ;

the former gives bluer and more brilliant tints.

Alizarin on Iron Mordants.—Alizarin dyeing in association with iron

mordants has been practised for many years. Violet shades equalling in

fastness the best Turkey-reds are obtained by the Turkey-red methods by
substituting a ferrous salt for the aluminium compounds and fixing it as a

ferric compound in the fibre. Good lilac, purple, and dark violet shades are

produced in this way. They can be obtained, however, of very satisfactory

quality by less expensive methods, as there is a less demand for extremely

fast colours in these tints than for fast Turkey-reds. Hence the material

is not oiled (or but slightly oiled) before mordanting, and the process is

<]uefly used for the dyeing of cotton piece goods or for calico-printing.

Alizarin, blue shade, is required, since Alizarin, yellow shade, does not give

pure tints with iron mordants.

Fen ic salts are not suitable for mordanting, as they give rise to rubbing
if precipitated as such

;
permanent colours are not obtained unless the ferrous

compounds are oxidised after they have been taken up by the fibre. The
best iron mordant is ferrous acetate or pyrolignite of iron ;

it gives brighter

and bluer shades than ferrous sulphate, and is more readily fixed. The latter

is not a good mordant, especially on unprepared cotton, since, after ageing,

the fibre retains only a small amount of the oxide. It can be fixed, however,

much better by means of a double salt of copper arsenite and calcium arsenite,

prepared by boiling 1 kg. (1 lb.) of white arsenic and 1 kg. (1 lb.) of copper

sulphate in 90 litres (9 galls.) of limewater, and allowing to settle, the clear

solution being added to the fixing bath or print colour (Schuetzenherger),

Oscar Scheurer* has shown that the arsenic can be replaced by phosphoric

acid, 2 parts of the latter being mixed with 3 parts of copper sulphate (see

p. 267).

The amount of iron which is taken up by the fibre depends less on the

strength of the mordanting liquor than on the amount of oil that has been
already fixed in the material; the oil attracts the oxide of iron with great

energy, so that it is not readily stripped from the fibre, even by comparatively
concentrated sulphuric or hydrochloric acid. The best and bluest shades arc

obtained if the iron-mordant is thoroughly saturated with Alizarin, while
an excess of mordant imparts an unpleasant dull-red appearance

;
hence only

a moderate preparation with oil is required for light shines, whereas for dark
violets a strong oiling is of advantage.

jS'oc. Dyers and 1887, p. 193.
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Very deep purplish-blacks are obtained with little or no oiling by
mordanting the cotton with tannin and iron by one of the methods given

in Part V., pp. 188-190, and 266-268. A good dark purplish-violet is pro-

duced by impregnating the cotton with iron pyrolignite (12* Tw,), drying,

ageing in the Mather and Platt apparatus, and then for two days in ageing

rooms, dunging in cow-dung and arsenate or silicate of soda^ washing, and
dyeing.

By whatever method the material has been impregnated with an iron

salt, it is always passed through some fixing bath before the dyeing begins.

A chalk bath is sufficient for thoroughly oiled cotton; a “dunging” bath,

however, is required if the iron is only partially or not at all fixed with the

aid of oil. The dunging bath, which is prepared with cow-dung and arsenate,

phosphate, or silicate of soda, is used both to fix the iron completely in an
insoluble form, and to remove all that has not been well fixed in tne fibre.

After a thorough washing, the material is ready for dyeing.

It has been previously shown that a ferric-ferrous Alizarin lake can be
obtained analogous with the violet ferric-calcium alizarate and the red

aluminium-calcium alizarate. This ferric-ferrous compound is probably formed
if sodium arsenite is added to the dye-bath, as is frequently done in order

to produce faster and brighter shades. Notwithstanding this, in dyeing with
very soft water some chalk or acetate of lime (^ per cent, of the weight of the

20 per cent. Alizarin paste) should be added to the dye-bath.

The dye-bath is made up with the required amount of dyestuff—8 per

cent, of Alizarin V for a full shade —and about 5 per cent, (of the weight
of the material) of neutralised Turkey-red oil. For bright violets 5 to 10
per cent, of Methyl-violet (of the weight of the Alizarin paste) is also added
to the liquor. The cotton is introduced into the cold dye-bath, and the
temperature is raised during one and a-half hours to 75 . After dyeing,

the cotton is washed, dried, steamed under 15 lbs. pressure for twenty
minutes, and soaped at 60”.

Various shades of claret-red, puce, and chocolate are obtained by mor-
danting the cotton with a mixture of aluminium and iron salts. Some
difficulty is met with in fixing the necessary quantity of iron; to overcome
this, it is recommended to impregnate the cotton with tannin before
mordanting with a mixture of the aluminium and iron salts; sometimes
it is effected by adding arsenic or arsenite of calcium and copper to the fixing

(dunging) bath. The arsenic may be replaced by phosphoric acid. Oscar
Scheurer (Z.c.) has drawn attention to the fact that in red liquor some
sulphuric acid is generally present, forming ferrous sulphate, which compound
is, as stated above, not readily fixed. The combined mordant is aged and
dunged like the iron mordant alone, and the dyeing proceeds as with the iron
mordant.

Moderately fast orange shades can be obtained with Alizarin on cotton
mordanted with stannic oxide; these, however, are not produced as self-colours

;

but use is made of this fact in Turkey-red dyeing to give the shade greater fire,

as has been repeatedly noticed.

Dyeing of Alizarin on Linen.—Linen may be dyed with Alizarin by pro-

cesses similar to those used for cotton. The effect, however, is less satisfactory

owing to the linen fibre being less permeable than cotton.

Jute is not dyed with Alizarin (as stated above), since the dyestuff and the
process of dyeing are too expensive for this material.

Dyeing of Alizarin on Wool.—^The use of madder has not been restricted to
cotton and linen dyeing; it has been applied from an early peri^ to the
production . of fast wool colours, particularly for the dyeing of fast reds on
military cloth. The French Government under Louis Philippe introduced the
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red trousers for the French army with a view to encouraging the madder
culture. Even at the present time madder is still used in small portions in

wool dyeing, because it is easier to obtain level shades with madder than

with Alizarin. But it has now been replaced very generally by Alizarin.

The methods of Alizarin dyeing having been very much improved, there

exists no necessity of using m^der, which has the great disadvantage of

leaving much dust in the wool.

Observations on the general methods of dyeing wool with Alizarin, and
especially the precautions required for the production of thoroughly satisfactory

colours, are given at the beginning of this chapter (p. 567).

Dyeing with Aluminium Mordomts,—Alizarin yields, on wool mordanted
with aluminium salts, red shades which are very f^t to light and most other

agents, but become more bluish by milling and are always prone to rub. By
the addition of tin crystals to the aluminium mordant more yellowish or scarlet

shades are produced, which are still less fast to milling. The vessels employed

both for mordanting and for dyeing should be made of tinned copper or wood.

Care should be taken that there is no untinned copper in any of the baths

employed, since this injuriously affects the colour.

() Mordanting <md Dyeing Method.—The mordanting liquor is prepared

with 6 to 10 per cent, of aluminium sulphate and 5 to 8 per cent, of tartar
;
the

latter may be replaced, partly or completely, by oxalic acid or sulphuric acid

(see p. 238) ;
in a diluted l^th the sulphuric acid acts but slowly, and its

quantity has to be increased. Hard water is corrected with acetic acid. For
more brilliant scarlets which are not to be milled severely, 1 per cent, of tin

crystals is sometimes added to the mordanting bath
;
in this case, tartar or

oxalic acid should be used, not sulphuric acid.

The well-y)urified and thoroughly-wetted wool is introduced into the

mordanting bath at a low temperature, the liquor is heated for one hour to

boiling, and maintained thus for thirty to sixty minutes. After being
thoroughly washed in water, the wool is ready for dyeing.

About 10 per cent, of Alizarin (20 per cent.) is required for a full shade.

The Badische Anilin- und Soda-Fabrik recommends an addition of one-fifth

part of calcium acetate, one-tenth part of neutral soap, and one-twentieth part

of tannic acid (of the amount of the Alizarin paste) to the dye-bath to obtain

colours which are fast to milling
;
soap, however, should be used for goods only

which are to be subjected to a strong milling, since it makes the colour disposed

to rub. If sulphuric acid is employed in the mordanting bath, it is advisable

to add 5 per cent, of sodium acetate (of the weight of the wooll to the

dye liquor. The wool is introduced into the cold dye-bath, which is neated in

forty-five minutes to boiling and kept so for one and a half hours.

() Single-bath Method.—For light shades the mordanting and dyeing
operations can be combined at a considerable saving, although the dyestuff is

not so completely utilised as by separate mordanting and dyeing. The bath
is prepared with 3 per cent, of alum, 2 per cent, of oxalic acid, and the
necessary amount of dyestuff. If the water is soft, some calcium acetate is

added. The wool is entered at 20* to 30" and worked in the bath for twenty
minutes

;
an hour is occupied in raising the temperature to the boiling point,

at which it is maintained for one hour more. The shade is not so full, and
does not possess the bloom of the red dyed by the two-bath method. It stends
the action of light very well, but in milling it becomes lighter. The addition
of a little stannous chloride to the bath renders the shade considerably
brighter, but at the same time yellower.

Dyeing with Chromium Mordamts.—By far the largest amount of Alizarin
used in wool dyeing is applied in conjunction with chromium mordants. The
shades are exceedingly fast to light and most other agents ; they resist milling
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very well, although they are somewhat dbanged and are more or less affected

mineral acids (carbonising). Fast claret to maroon shades are produced
with Alizarin on chromium mordants

;
by the addition of aluminium sulphate

to the mordanting bath more reddish shades are obtained. The general

method is indicated in the beginning of this chapter (p. 568). Wool is usually

mordanted with chromium by boiling it with 3 or 4 per cent, of bichromate of

potash or soda with or without 1 per cent, of sulphuric acid. Sulphuric acid

makes the. shade more yellowish and fuller. The best results are obtained by
mordanting with 3 to 4 per cent, of bichromate and 2^ to 3 per cent, of tartar.

About 15 per cent, of Alizarin paste (of the weight of the wool) are required
for a full shade.

The addition of calcium salts to the dye-bath is not absolutely necessary,

but it makes the shade bluer and fuller ; about 2 to 4 per cent, of calcium
acetate (of the weight of the wool) are used.

Both the ‘‘mordanting and dyeing” and the “single-bath” methods are

employed ; the latter gives excellent results, and shades almost as full as those
obtained by the two-bath method, and equally fast to light and milling. For a
full shade in a single bath, 15 per cent, of Alizarin and 3 per cent, of

bichromate of potash or soda are used. In order to obtain through and even
shades, it is necessary to work first for some time in the cold, then to raise the
temperature gradually to boiling, and to keep the liquid at the boil for some
time.

Dyeing with Iron Mordcmts.—^Alizarin yields on wool that has been mor-
danted with ferrous sulphate and tartar good violet to slate colours, which,
however, are not quite fast to milling, and are also too expensive, on account
of the considerable quantity of tartar necessary for mordanting. Good and
full shades demand up to 30 per cent, of tartar. The mordanting is done in a
bath with 4 to 12 per cent, of ferrous sulphate, and about double that amount
of tartar ; the dyeing takes place in a fresh bath with 10 per cent, of Alizarin

and 5 per cent, of calcium acetate, using the same precautions as with the
other mordants.

The single-bath method gives similar results.

Dyemg with Tin Morda/nta.—Alizarin produces with stannous chloride an
orange shade on wool, which is very fast to light, but is affected by milling.

The presence of calcium salts in the dye-bath is not essential
;
4 to 5 per cent,

of calcium acetate makes the shade orange-red, an excess of calcium salt still

redder, but it causes uneven dyeing ; in the absence of lime the shade is much
more yellowish.

(1) Mordanting and Dyeing Method,—Mordant the wool with 4 per cent, of

tin crystals and 2 per cent, of oxalic acid
;
dye with 10 per cent, of Alizarin

with or without calcium acetate, as indicated for the other mordants.

(2) Singlehath Method,—^The shade obtained with 10 per cent, of Alizarin,

4 per cent, of tin crystals, and 2 per cent, of oxalic acid in one bath is as good,

if not better, than one obtained by mordanting and dyeing in separate baths.

The bath is exhausted.

Dyeing with Copper Mordant—"Wool mordanted with copper sulphate yields

a dull violet shade with Alizarin
; it is of no practical value. A combination

of chromium and copper mordant (If per cent, of bichrome, 1 per cent, of

copper sulphate with or without 2^ per cent, of tartar) is sometimes employed
when Alizarin colours are dyed together with wood colours.

Niekel^mmcnium euJphate and uranium ealta yield useful shades of grey

and slate with Alizarin, on wool
Dyding of Alizarin on Silk.—Silk is dyed with Alizarin in conjunction with

aluminium, chromium, and iron mordants by the methods given on p. 570.

About 20 per cent, of Alizarin is required for a full shade.
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ALIZARIN S, W S, or W (ALIZARIN, POWDER; ALIZARIN CARMINE).

Oi^H^OjSNa or 0,H4
<^>CjH(0H)

2
S03Na.

This is the sodium salt of Alizarin monosulphonic acid obtained by the

action of fuming sulphuric acid on pure Alizarin.

Alizarin 2 S and Alizarin 3 S or 3 W S are very similar products, which
are produced by treating Alizarin Q with fuming sulphuric acid; they
consist of sodium monosulphonatcs of Anthra- and Flavo-purpurin, and
of small quantities of Alizarin S. Alizarin S is the most bluish and Alizarin

3 S the most yellowish brand, while Alizarin 2 S possesses an intermediate

shade.

Alizarin S forms an orange powder, easily soluble in water with a yellow
colour. Hydrochloric acid has no action on this solution, while caustic soda
produces an intense reddish-violet colouration. The reaction is so delicate

that this dye can serve as an indicator. Concentrated sulphuric acid

dissolves the dyestufif with a brownish-yellow colour, which becomes yellow
on diluting with water. Alum precipitates the dyestuff from the aqueous
solution as orange flakes, which redissolve, on heating, with an orange colour.

Alizarin S decomposes on being heated strongly ; splendid orange-red crystals

of Alizarin are obtained by sublimation.

Application.—Alizarin S is not adapted for cotton dyeing. It is used
in wool dyeing only, and in large quantities, as it dyes evenly. It is

especially adapted for dyeing hard spun yarns and closely woven goods,

since the colouring matter penetrates the material thoroughly. For the
same reason the soluble Alizarin colours are employed in the Obermaier and
similar dyeing machines. Alizarin S has the advantage of being a readily

soluble powder, whereas the insoluble pastes are liable to dry up and to

lose thereby colouring power. In dyeing, no untinned copper vessels should
be used, since copper has a dulling effect on the colour

;
this may, however,

be remedied by adding tin crystals, or a little ammonium sulphocyanide.

Alizarin S produces with aluminium a brighter scarlet than ordinary
Alizarin; with chromium a good, but somewhat light, maroon; with iron

a deep violet
;
and with stannic oxide a fine orange-yellow. For a full shade

2 to 4 per cent, of colour is required.

Goods to be dyed with Alizarin S in conjunction with alumina are

mordanted exactly as prescribed for ordinary Alizarin with aluminium sul-

phate. The dye-bath is prepared with the required amount of Alizarin S
and with 500 grms. (8 ozs.) of calcium acetate, 250 grms. (4 ozs.) of neutral

soap, and 125 grms. (2 ozs.) of tannic acid for each kg. (lb.) of Alizarin S
employed. The goods are introduced into the cold bath, which is heated
to the boil in the course of forty-five minutes

;
after one hour boiling, 3 parts

of acetic acid for each 1,000 parts of the dye-liquor are added, and the boiling

is continued for half an hour. Colours are thus obtHined which are very fast

to light and milling. To obtain brighter colours some stannous chloride is

added either to the mordanting or to the dye bath
;

in the latter case, the

quantity is 10 to 20 per cent, of this salt (of the weight of the Alizarin S).

If Alizarin S is combined with ordinary Alizarin, only so much acetic acid is

added as is required by the former.

Alizarin S is dyed with chromium mordants exactly like ordinary Alizarin,

and yields extremely fast claret to maroon shades.

Iron, tin, and other mordants are of no practical importance for the

application of this dyestuff.

Alizarin S is espeidally adapted for dyeing by the ** single-bath method,
owing to the solubility of the colour-lake; it is then dyed exactly as with
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ordinary Alizarin. The colour produced in one bath, with the exception of

that obtained on chromium mordants, is almost entirely removed by milling.

Alizarin S is also very well adapted to be dy^ by “after-chroming”

in combination with the acid chrome colours, and finds much application in

this way. The wool is entered into the lukewarm bath prepar^ with the

dyestuff and with 10 per cent. Glaubersalt and 2 per cent, sulphuric or oxalic

acid, or 2 to 6 per cent, acetic acid ; the liquor is heated within twenty to

thirty minutes to the boil and boiled a half to three-quarters of an hour, when
1 to per cent, sulphuric acid or 2 to 5 per cent, acetic acid is added to

exhaust the bath ; then 1 to 3 per cent, bichromate is added and the bath is

boiled again for twenty to thirty minutes.

The methods described on p. 633 are also useful.

PURPURIN. ALIZARIN No. 6.

This dyestuff has already been described under Alizarin (p. 577).

Application.—Purpurin is very little used, as it is a very expensive

dyestuff, and can be replaced at a lower cost by Alizarin G. It is dye<l

exactly as with Alizarin, and yields shades similar to Alizarin G. It is not

so fast to light as Alizarin.

ANTHRACENE BROWN (ANTHRAOALLOL, alizarin brown)
(B.A.S.F., Bayer, British Alizarin Co.).

C„HgO, or C,H,<gg>C,H(OH)
3. (OH : 1, 2, 3.)

Anthracene brown is obtained by the condensation of bonzoic and gallic

acids, with the aid of sulphuric acid. It is a trioxyanthraquinone isomeric

with the purpurins.

Commercial Anthracene brown forms a dark brown paste (20 per cent.)

which is insoluble in water, but soluble in caustic alkalies. It dissolves in

ammonia with a brown, and in caustic soda with a bluish-green colour; in

these solutions a brownish precipitate is produced by hydrochloric acid.

Anthracene brown dissolves in concentrated sulphuric acid with a brown-rcfi

colour
;
the solution gives, on diluting, a brownish fiocculent precipitate.

Anthracene brown is also sold as a dark brown powder.

Application.—Anthracene brown is a very fast dyestuff. It yields with

chromium mordants from light drab to dark brown shades with a yellowish

bloom of excellent fastness to light, milling, acids, alkalies, &c. It produces

on aluminium a light brown, on stannous oxide a red brown, on iron a blackish-

brown, and on copper mordants a serviceable chestnut-brown shade
;
but the

chromium colours only are of any importance.

Cotton.—Anthracene brown is used but little for cotton dyeing (except

in calico-printing). It is dyed on aluminium and chromium mordants by
the methods described in the beginning of this cba])ter (pp. 565 to 567).

Wool.—Anthracene brown is dyed on wool with chromium mordants by
the general methods described on p. 568. 1 per cent, of dyestuff in paste

form gives a light drab, 10 to 20 per cent, a full reddish-brown shade of great
fastness. With very dark shades it is well to add to the exhausted dye-bath

^ per cent, bichromate, and to continue boiling for half an hour. The single-

bath method does not give satisfactory results with Anthracene brown.
Silk.—I'or methods of dyeing see p. 570. 25 per cent, of Anthracene

brown (paste) gives a medium brown on aluminium, a full brown on chromium
mordants.

Anthracene brown in powder is applied as follows:—^The dyestuff is

dissolved in water and the colour-solution is added to the dye-bath. The
wool previously mordanted with bichromate in the usual manner k introduced
into the cold bath, the temperature k raised in the space of half an hour
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to 60*, and during the next hour a quantity of acetic acid equal in weight to

the dyestufif employed is gradually added in small portions. The dyestuff is

thus slowly precipitated from its solution and gradually fixed in the fibre.

In the following thirty minutes the bath is brought to the boil, then 1 to

2 parts of acetic acid for each 1,000 parts of dye-liquor are added, and the

boiling is continued for two hours.

ALIZARIN BORDEAUX B (Bayer). ALIZARIN CTANIN 3 B.

or C,H,(OH),<gg>CeH,(OH)^

Alizarin Bordeaux, in its chemically pure form marketed as Alizarin cyanin

8 B and chemically named quinalizarin, is 1 : 2 : 5 : 8 tetraoxyanthraquinono

and is produced by treating Alizarin with a great excess of fuming sulphuric

acid (70 per cent, anhydride) at the ordinary temperature. Commercial
Alizarin boi deaux B forms a brown-red paste insoluble in water. It dissolves

in caustic soda with a red-violet colour; in this solution a brown-red precipitate

is formed by hydrochloric acid. Alizarin bordeaux dissolves in concentrated

sulphuric acid with a blue-violet colour ; the diluted solution gives a brown-red

precipitate.

Alizarin hordeaux G and G (?, the more yellowish brands, are mixtures of

Alizarin bordeaux B and Alizarin.

Avplication .—Alizarin bordeaux B or Alizarin cyanin 3 R gives, with

metallic mordants, shades which are invariably much bluer than the cor-

responding Alizarin shades. It gives a bluish-claret shade on aluminium
similar to the Alizarin chromium colour; on chromium it yields fine violet-blue

and on iron black-violet tints. Alizarin bordeaux B should be dyed without

coming in contact with copper or copper salts.

Cotton.—Alizarin bordeaux is dyed on aluminium mordants by the new
Turkey-red method (No. IV.) (p. 591); on chromium mordants by the general

methods given in the introduction to this chapter (p. 566), An addition ot

calcium or magnesium salts to the dye-bath makes the bluish shades obtained

on chromium mordant redder. The shades are very fast to light and soap,

acids, <ka, and very valuable for dyeing and calico-printing. Alizarin bordeaux
is used extensively for the production of fast claret shades by tho Alizarin red

process (p. 591).

Wool.—Alizarin bordeaux is not used very extensively in wool-dyeing.

Aluminium mordants are applicable. But more generally chromium mordant^
are used. The mordanting with chromic salts seems to be more suitable than
that with bichromate but usually bichromate is used in the usual manner
for mordanting, care being taken to reduce the bichromate well by reducing
assistants, such as tartar, lactic, or formic acid (see p. 256). Sulphuric acid

is not a suitable assistant. The dyeing is carried out as with tho other

Alizarin colours (p. 568). The colour which, in the beginning, appears

reddish, only by continued boiling acquires its fine bluish shade, a much
more reddish violet-blue being obtained on bichromate than on chromium
fluoride. Tho colours are very fast to light, milling, acids, alkalies, ita

The aingU-bath method also gives excellent results; the shades become
brighter, but less full

;
4 to 6 per cent, of chromium fluoride and the requireti

amount of dyestufif are added to the bath which is slowly heated to the boil

and kept boiling for one and a-half to two hours; chromium fluoride may
be add^ during the dyeing without any bad effects.

Silk.—Alizarin bordeaux may be dyed on silk mordanted with aluminium
or chromium mordants according to the general methods (p. 570). On

••/bum. Soe, Dyen and Col,, 1891, p. 121.
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aluminium red-violet ^and on chromium blue-violet shades are obtained. A
full shade requires about 30 per cent, of dyestuff.

BRILLIANT ALIZARIN BORDEAUX R (Bayer) is 1 :

2

: 5 trioxyanthra-

quinone.

Application and Properties.—Same as Alizarin bordeaux. The shade

is similar to that of Alizarin bordeaux O, but considerably brighter.

ALIZARIN CTANIN (Bayer).

Under the denomination of Alizarin cyanin a great number of derivatives

of anthraquinone are furnished to the trade, such as polyoxyanthraquinones,

aminopolyoxyanthraquinones, products of the condensation of polyoxyanthra-

quinones with phenols, phenol carboxylic acids, amino - derivatives of such

products, or sulphonic acids of the various kinds of compounds.
Some of the Alizarin cyanin brands are identical with some brands of

Anthracene blue (see below).

The most important brands of Alizarin cyanin are 3 11, R, R extra, W R R,

W R B, R R, G extra, Q G, W D, W S, W R S, BBS, and Brilliant Alizai in

cyanin G and 3 G.
ALIZARIN CYANIN 3 R, see Alizarin bordeaux B (p. 603).

ALIZARIN CYANIN R.

C„HA or C,H,(OH),<gg>C,H(OH),.

Alizarin cyanin R is chiefly 1 : 2 : 4 : 5 : 8 pentaoxyanthraquinone, and is

prepared by heating Alizarin bordeaux with manganese dioxide and sulphuric

acid or with arsenic acid.

The commercial product forms a dark brown paste, insoluble in water.

It dissolves in caustic soda with a blue colour, and is thrown down from this

solution by hydrochloric acid as a brown precipitate. Alizarin cyanin R
dissolves in concentrated sulphuric acid with a blue colour and a red fluor-

escence
; on diluting, this solution yields a dark brown precipitate.

ALIZARIN CYANIN Or.

This dyestuff is obtained by the action of ammonia on an intermediato
product which is formed during the oxidation of Alizarin bordeaux to Alizarin

cyanin R. The composition of the substance is not known.
The commercial product is a black paste, insoluble in water, but soluble

in caustic soda with a green-blue colour. From this solution a dark precipitate

is thrown down by hydrochloric acid. In concentrated sulphuric acid Alizarin

cyanin G dissolves with a red colour
3
the solution yields a dark precipitate on

diluting with water.

In addition to these brands of Alizarin cyanin a great number of others

(see above) are in the market, which show similar properties.

Application.—^The Alizarin cyanins dye from reddish-blue to greenish-
blue shades on chrome mordants, and on alumina mordants red-violet to

violet-blue sharps. They are generally dyed on chrome mordants, and on
alumina mordants chiefly for shading other Alizarin colours or for calico-

printing. They possess excellent fastness to light, which is even superior
to that of Alizarin blue, while the fastness to milling is not quite as good.
The Alizarin cyanins also level better and are less disposed to rubbing than
Alizarin blue, and for this reason they are used very much in wool dyeing,
and especially so for piece dyeing. The dyestuffs are slightly sensitive to

copper, and are best dyed in wooden vats with lead steam pipes.

Cotton is dyed wi^ the Alizarin cyanins according to the general methods
indicated on p. 565. An addition of calcium or magnesium salts makes the
shades more reddish and intense. The colours on chrome are very fast to
soap, those on alumina not quite so good ; all the colours are very fast to lights

alkalies, and acids.
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Wool is dyed aa with Alizarin Bordeaux (p. 603). The reddish brands

become more greenish by being passed, after dyeing, through ammonia. The
best levelling brands are 3 R, 2 H, and N S, and the brands G G and W R R
are best in fastness to milling. In order to obtain colours which entirely

resist severe milling it is best to treat the wool in the exhausted dye-bath

with J to 1 per cent, bichromate.

Alizarin cyanin G G, W R R, R R, NS, and BBS may be dyed by the

after-chroming method. Prepare the bath with the colouring matter, 2 to 4

per cent, acetic acid and 10 to 20 per cent. Glaubersalt, enter the non-
mordanted wool at 50** to 60*’, bring slowly to the boil, and, if the bath is

not perfectly exhausted, add a little acetic or sulphuric acid. Then chrome
in the same or in a fresh bath for thirty to forty minutes at the simmer with
about a half to two-thirds the quantities of bichromate or chromium fluoride

corresponding to the weight of dry dyestuff.

The colours are very fast to light, milling, alkalies, and acids.

Silk is dyed a very fast blue after previous mordanting with chrome (p. 570).

ALIZARIN CTCLAMIN B (Bayer) is a hexaoxyan&raquinone (OH : 1, 2,

4, 5, 6, 8) which also belongs to the group of Alizarin cyanins. It yields on
aluminium mordant beautiful red-violets of excellent fastness to light and
washing, and is used for printing, especially for upholstery cloths.

ALIZARIN CYANIN WRS (Bayer).

This is a sulphonic acid of the Alizarin cyanin group.

Brown powder; aqueous solution, dark violet-red; HCl, red solution and
readily soluble precipitate; NaOH, soluble blue-violet precipitate; solution in

H2SO4, violet; on diluting, red.

Application,—Alizarin cyanin W R S is dyed on wool by the after

chroming method, and serves chiefly for yarn and piece dyeing. The material

is dyed one hour at the boil with the addition of 2 to 3 per cent, oxalic acid,

and then treated in the exhausted dye-bath at the boil with 2 to 4 per cent,

chromium fluoride. A reddish-blue very fast to light, acids, and alkalies, and
fairly fast to milling, is obtained in this way.

ANTHRACENE BLUE (B.A.S.F.).

Anthracene blue is found in commerce in a great number of brands which
are chiefly obtained by the action of fuming sulphuric acid containing varying

proportions of sulphuric anhydride on I : 5 dinitroanthraquinone, the acid

acting either in presence or in absence of reducing agents. Anthracene
blue W G new is produced by the action of caustic soda and ammonia on
Anthracene blue in a closed vessel, and the most greenish brands W G G
and W G G extra by heating dinitroanthraquinone with fuming sulphuric

acid, sulphur, and boric acid. The products appear to be hydroxy or amino-

hydroxy derivatives of Alizarin which closely resemble the Alizarin cyanins

or are identical with them. They are marketed as dark pastes or powders

;

the latter are the sodium salts and dissolve in water with dark red-violet to

dark blue colours; hydrochloric acid produces dark brown or violet precipi-

tates ;
caustic soda produces blue solutions and soluble precipitates. Solution

in HjSO.. violet-blue (SW R) or violet (SW B^ or red-violet (SW G) or brown
(SWG G); on diluting, brovn-red or red solutions and brown-red or red-brown

precipitates.

Application and Properties -—Same as Alizarin cyanin. The more
reddish brands like W R R, W R, and W B correspond to the redder cyanins,

and the more greenish brands like W G, W G new, W G extra, and W G G
extra to the greener cyanins. Well-covered shades are produced with

Anthracene blue W N and Anthracene dark blue W, Anthracene blue W G
and W G G may be dyed by the one-bath method like the brand SWX (see

below). The sodium salts which are soluble in water are denominated by
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the letter S

—

e,g,^ Anthracene blue SW B. The S brands are usually eight

times as strong as the corresponding pastes ; Anthracene blue SW N is only

five and a thii*d times as strong, and Anthracene dark blue SW only four

times. The brands intended for cotton dyeing are denominated without the

letter W.
ANTHRACENE BLUE SWX (B.A.S.F.) is very similar to Alizarin

cyanin W R 8 (p. 605), and applied in the same way.
BRILLIANT ALIZABIN CYANIN G and 3 G (Bayer).

These two brands belong chemically to the group of the preceding Alizarin

cyanins and Atithracene blues, but are distinguished by their tinctorial

properties, as they can be dyed very well on wool in acid baths like the

acid colours.

Brownish-blue paste or powder
;
aqueous solution, violet

; HCl, red violet

precipitate, sparingly soluble; NaOH, blue solution; solution in II,SO^,

yellowish-brown
;
on diluting, red-violet.

Application.—Brilliant alizarin cyanin is dyed on wool either direct in

an acid bath or in combination with chrome mordants, both on chromed wool
or after-treated with bichromate. Dyed direct it yields fine reddish-blue

shades of excellent fastness to light and not sensitive to dilute acids, but

moderately fast to washing; the dyeings become lighter and more greenish

by the action of soap or alkalies, and on pieces water drops produce a rim
or spot, as is the case with many Alizarins when dyed direct. By a subsequent
treatment with chromium fluoride the colours become slightly more greenish

and with bichromate considerably more greenish. By a heavy treatment with
bichromate (2 to 3 per cent.) and sulphuric or oxalic acid the colours are

<lestroyed. Greenish-blue shades are also produced on wool mordanted with
bichromate and reducing assistants (tartar, <bc.). The colours obtained witii

chrome—either by subsequent or by previous chroming—are very fast to

light, acids, alkalies, washing, and also very satisfactory to milling. Brilliant

alizarin cyanin G dyes slightly more reddish shades than the “3 G^’ brand.

ALIZARIN MAROON (B.A.S.F.).

Alizarin maroon is jS-amino-alizarin, the composition of which is

or Ci4H50o(OH)2NHo, mixed with some amino-purpurin. It is produced by
the reduction of the nitration product of Alizarin in sulphuric acid solution.

Alizarin maroon is sold as a brown paste (20 per cent.), insoluble in water,

but soluble in caustic soda with a violet colour
; the alkaline solution gives,

on diluting with water, a brown precipitate. The solution of the dyestuff in

concentrated sulphuric acid is crimson-red and gives a brown precipitate when
diluted. Alizarin maroon is not quite so fast as most of the other Alizarin

dyestuffs. It is dyed on cotton, wool, and silk by the general methods used
for the mordant colours (p. 564, et seq.), and may be dyed with aluminium
mordants like Alizarin on cotton (p. 591), and on wool (p. 599). On
aluminium it gives garnet, on chromium maroon shades.

ALIZARIN GARNET R (M.L.B.). ALIZARIN CARDINAL (Bayer).

Tliis dyestuff is obtained by reduction of alpha-nitroalizarin, and
isomeric with Alizarin maroon.

Red-brown paste, difficultly soluble with a dirty pink colour in water

;

it is soluble in caustic soda Ijre with a ruby-red colour, and precipitated from
this solution by hydrochloric acid. Solution in H2SO4, orange-brown

; on
diluting, red precipitate.

Application,—Alizarin garnet or cardinal is dyed by the ordinary
methods (p. 664, et seq.), and yields on alumina mordants, very bluish-red

; on
chrome mordants, claret shades of the same fastness as those produced with
Alizarin maroon. It is principally used for shading Alizarin in cotton dyeing,
and especially so in calico-printing.
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AUZABIN orange (A or N or AO) (NITBO-ALIZABIN).

0,,H,N0e or 0,H,<gg>C*H(0H),(N0^.

Alizarin orange or beta-nitroalizarin is formed by the action of nitrous

or nitric acid on Alizarin. The dyestuff is sold either as a brownish-yellow

paste (with 20 per cent, of colour), insoluble in water
;
or as a brown-orange

powder—in the form of the acid sodium salt—which dissolves in water with

a claret-red colour. The powder has four or five times more tinctorial power
than the paste. Both the paste and the powder dissolve in very dilute caustic

soda with a crimson colour ; an excess of caustic soda causes the solutions to

yield a claret-red flocculent precipitate. The alkaline solutions yield orange

precipitates on addition of hydrochloric acid. The solution in concentrated

sulphuric acid is orange
;

on diluting with water a yellow precipitate is

obtained. Reducing agents transform the nitro-alizarin into the amido-
alizarin, which dissolves in caustic soda with an intense blue colour.

Application .—Alizarin orange produces, with aluminium, orange
;
with

(‘liromium, dull brownish-red
j
with iron, purplish-brown ;

and with copper,

brown-red shades. Stannic oxide gives a light orange, while stannous oxide

has a reducing action on the colour.

Alizarin orange gives very fast shades. It is used on cotton, wool, and
silk as already stated in the beginning of this chapter (p. 564, et seq.). The
powder is dyed on wool with aluminium mordant like ordinary Alizarin

(p. 599), with chromium mordant like Anthracene brown (powder) (p. 602).

Both the paste and the powder may be dyed on wool by the after-chroming

method—t.e., first dyeing in the acid bath, and subsequently chroming with
bichromate.

Silk requires about 25 per cent, of the paste for a full shade.

Alizarin orange is principally used for shading other Alizarin colours in

wool dyeing and in calico-printing,

ALIZARIN ORANGE G (M.L.B.).

C„H.NO, or C,H,(OH)<g®>CeH(OH),NOj.

Alizarin orange G is beta-nitroflavopurpurin, produced by the action of

nitric acid on flavopurpurin.

Yellow, difficultly soluble paste ; aqueous solution, brownish-red
;
HCl, in

the cold no change; on heating, a part is dissolved with a yellowish-L^reen

colour; NaOH, dark red solution; solution in HjSO^, brown-red; on diluting,

brown-yellow precipitate.

Application.—Same as ordinary Alizarin orange (see above). The shade
of Alizarin orange G is much more yellowish than that of the older brand
and brighter. The colour possesses good fastness to lights washing, milling,

alkalies, acids, chlorine, and stoving.

ALIZARIN BLUE.
U 0 OH

Alizarin blue is dioxyanthraquinone-quinoline
; it is produced by besting

beta-nitroalizarin (Alizarin orange) or beta-aminoalizarin with glycerin and
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sulphuric acid when, by a complicated reaction, the new dyestuff is formed.

Alizarin blue is sold as a violet-blue paste of crystalline leaflets with a
coppery lustre, insoluble in water, or in the form of the sodium salt as

a soluole powder (Alizarin blue XA or W A or DN W)
; it dissolves in

caustic soda with a green-blue colour; an excess of alkali precipitates the

colour; hydrochloric acid makes the alkaline solution reddish-yellow. The
solution in concentrated sulphuric acid is crimson, which colour changes
to a pale orange-yellow when water is added. Alizarin blue forms a lime*

lake insoluble in water; the presence of acetic acid prevents the formation
of this laka

Aiizarin blue contains the two hydroxyl-groups of Alizarin, and is, there-

fore, a weak acid; on the other hand, it is a derivative of the base “quinoline”;
hence it possesses a weak basic character, and combines with acids to form
unstable salts. Alizarin blue forms with calcium, barium, zinc, and iron,

greenish-«blue ;
with nickel and chromium, blue

; with aluminium, purplish-

blue
;
and with tin, purplish lakes. Thus, it does not show d^‘»tinctly the

polygenetic character of the other Alizarin colours, and also differs from them
in dyeing unmordanted fibres a greenish-blue colour. Alizarin blue in alkaline

solution is reduced by zinc dust, and yields a red liquid which, when exposed
to the air, resumes its original colour, forming a vat like indigo. Cotton and
wool can be dyed in this vat.

Application.—^Alizarin blue is almost exclusively used in combination
with chromium mordants. When this method was first introduced the in-

sufficient solubility of the commercial product prevented its general applica-

tion. But later on it has been furnished in a finely-divided form, also as the
soluble sodium salt (see above), and as the soluble bisulphite compound (see

Alizarin blue S), and it is now used in considerable quantities, although in

wool dyeing it has been replaced to a great extent by the Alizarin cyanins or

Anthracene blues and the acid chrome colours. Alizarin blue forms insoluble

lime-lakes; hence calcareous water must not be used, or, if used, must be
corrected with acetic acid.

Cotton has been dyed with Alizarin blue by the vat -dyeing method
described above; after dyeing, the goods were passed through solutions of

chloride of lime or bichromate. But this method has been abandoned, as the
colours are too fugitive. It is now always dyed on chromium mordants, accord-

ing to the general methods stated on p. 566, and thus yields very fast colours.

After treatment with sodium bisulphite, Alizarin blue may be used in the
same way as Alizarin blue S on chromium mordant. It is only the chemically
pure Alizarin blue that is fast to bleaching— Alizarin blue F paste or
S B powder (M.IxB.). The yam is oiled well with rancid Gallipoli oil or
Turkey-red oil, and then mordanted overnight in a bath of ^ lb. tannic acid

per 10 gallons of water (sumach is not so well adapted, since, after bleaching,

the blue turns greener). If Gallipoli oil is used the tannin may be dispensed
with. The vara is then mordanted for twelve hours in a cold bath of chromium
chloride 18® Tw., steeped and washed, and dyed. For dyeing 100 lbs. of yarn,
15 lbs. Alizarin blue F, 3 galls, acetic acid S'* Tw., 1| galls, ammonia 25 per
cent., and 2^ ozs. tannic acid

; or 5 lbs. Alizarin blue S B, 5 lbs. acetic acid
8* Tw., and 2^ ozs. tannic ac'd are used ; dye one hour cold, heat within one
hour gradually to the boil, and boil three-quarters of an hour. Wash, hydro-
extract, steam for two hours at 14 to 21 lbs. pressure, and soap at the boil

wit^ to 1 oz. soap per gallon.

Wool is mordanted with bichromate of potash, or with chromium fluoride^

and dyed by the ordinary methods stated on p. 668. But the use of Alizarin
blue S is preferable. The sodium salt is used in machine dyeing for dye-
ing worsted tops.
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Alizarin blue dyed carefully on mordanted material equals Alizarin blue S
in fastness.

ALIZARIN BLUE S (B.A.S.P., Bayer, M.L.B., British Alizarin Co.).

Ci^H.N04 + 2NaHS03.

Alizarin blue S is a compound of ordinary Alizarin blue with sodium
bisulphite ;

it is formed when Alizarin blue is mixed with a strong solution

of sodium bisulphite, and allowed to stand for about two weeks.

Alizarin blue S comes into the market either as a dark purple powder, easily

soluble in water with a brown-red colour, or as a strong solution (20 per cent.).

The aqueous solution is turned blue-green by caustic soda, and reddish-

yellow by hydrochloric acid. Alizarin blue S dissolves in concentrated sul-

phuric acid with a brown colour
; the solution becomes pale orange on diluting

with water. The bisulphite compound is resolved into insoluble Alizarin blue

and bisulphite, when its aqueous solution is heated to about 70°
; strong acids,

alkalies, or alkaline carbonates have a similar effect. Acetic or tartaric acid

do not affect the compound, nor does Alizarin blue S form lakes with the

acetates of calcium and chromium at the ordinary temperatures.

Application.—Alizarin blue S decomposes (as stated above) in solution

when heated above 70*. Hence, when dissolving the dyestuff the water must
not be too hot, and in dyeing the temperature must not be raised above
70® before the colouring matter has been well taken up by the fibre; if the
temperature rises too high there will be unevenness and loss of dyestuff and
the colour rubs. Most of the colouring matter is absorbed between 55“ and
65*; on heating above 70* the bisulphite compound is decomposed, and
the Alizarin blue gradually combines with the mordant in the fibre with
the formation of an insoluble colour-lake.

Calcareous water is acidulated with acetic acid (about 1 part of acetic acid

for 1,000 parts of soft water and more for hard water). The use of calcium

salts in dyeing with Alizarin blue has no advantage
; on the contrary, it makes

the shade decidedly duller.

Cotton.—Alizarin blue S is dyed on cotton with chromium mordants by two
methods.

(1) Mordanting and Dyeing Method.—The cotton is mordanted with
chromium oxide, with or without previous oiling, and dyed as with the

other mordant colours (p. 566) ; no calcium acetate is added to the bath.

(2) Single-Bath or Padding Method.—1 kg. (10 lbs.) of Alizarin blue S
(powder) is dissolved in 8 litres (8 galls.) of cold water (preferably distilled

water), and when all is dissolved 1 litre (I gall.) of chromium acetate (32“ Tw.)
is added. Or 3 kgs. (30 lbs.) of Alizarin blue S (pastej, 6 litres (6 galls.) of

cold water, and 1 litre (1 gall.) of chromium acetate (32^ Tw.) are dissolved in

the same manner. The cotton material is steeped in this solution
;
for lighter

shades weaker, for darker shades stronger solutions (or repeated steeping oper-
ations) are applied. The cotton when evenly saturated with the liquor is wrung
out and dried at a temperature not exceeding 40*

;
after drying it is steamed

for one hour at 8 lbs. pressure, or for two hours without pressure
;
finally,

it is washed, soaped, and dried. By the steaming process the bisulphite-

compound of Alizarin blue is decomposed and the insoluble chromium lake
is formed.

Alizarin blue S on cotton is very fast to light and exceedingly fast to all

other influences.

Wool,—Alizarin blue S has proved to be a valuable substitute for vat-

indigo in wool dyeing, in which respect it is superior to most other wool
dyestuffs. It is easily applied, and penetrates the fibre thoroughly ; it is as
fast to milling and soaping as indigo, while it has the decided advantage
of not rubbing; on the other hand, it does not equal indigo in fastness to

39
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light, and does not show the hoe bloom of vat-indigo shades. Although
Alizirin blue S is not quite so fast to light as indigo, the difference is not

great for deep shades if mordanted and dyed in the right way, without
to gieat an excess of mordant. Alizarin blue S is dyed on wool with

chromium mordants only. For mordanting methods see p. 256 ; 3 per cent,

of bichromate of potash, in combination with reducing assistants, gives

very good results
; the addition of sulphuric acid to the mordanting

bath is not advisable The chromed wool may be sub'^ec^uently reduced
with sodium bisulphite, or chromium lalts (chromium fluoride, for instance)

may be used.

The dyeing proceeds in a separate bath as usual
;
the single-bath method

does not give satisfactory results. To obtain a good fast blue the bath must
be slowly raised to boiling and maintained so until a pure shade is obtained
(one to two hours). Alizarin blue S yields on wool deep indigo-blue shades,

which are very fast to light and exceedingly fast to milling, scouring, and
rubbing, and to dilute acids and alkalies.

Alizarin blue S is of great importance in wool dyeing, owing to its excellent

fastness to milling, being in this respect superior to the Alizarin cyanins and
Anthracene blues. It is, however, more difficult to dye, and is now principally

used for self shades
;
for mixed shades it has been generally replaced by the

above-named colours and the numerous blue acid chrome colours.

Silk can be dyed with Alizarin blue S in the same way as with the other
Alizarin colours with the aid of chromium mordants (p. 670). 8 per cent, of

Alizarin blue S (powder) is required for a full shade.

ALIZAIllN DARE BLUE S (B.A.S.F.) is a special brand of Alizarin blue

S, which dyes a dull reddish-blue, and is only suitable for dark shades. It

is applied like Alizarin blue S, and possesses the same properties and equal

fastness.

ALIZARIN GREEN S (B.A.S.P.).

Alizarin green is produced by the action of very strong fuming sulphuric

acid on Alizarin blue, and is a mixture of tri- and tetra-ozyanthraquinone
quinoline and their sulphonic acids.

The commercial article Alizarin green S is the bisulphite-compound, and
resembles Alizarin blue S. It is a dark brown liquid, having a strong odour
of sulphurous acid, and yields a blue precipitate on boiling (insoluble Alizarin

green). The diluted aqueous solution is dark orange to reddish-brown; caustic

soda makes the solution blue in the cold, but on boiling it produces a dark
green precipitate ;

hydrochloric acid has no action in the cold, but on boiling

it drives off sulphurous acid, and produces a dark precipitate.

Alizarin green— the subsbxnce obtained by the decomposition of the
bisulphite compound—is dissolved by sulphuric acid with a dark blue-violet

colour ;
on diluting, a reddish-brown precipitate is formed.

Application.—Alizarin green S yields a dull shade of green-blue with
chromium mordants, and is applied to the various fibres exactly like Alizarin

blue S. Very fine effects are obtained in light shades produced with chromium
mordants on cotton, especially in calico-printing.

Alizarin green S is a very fast dyestuff.

ALIZARIN INDIGO-BLUE S (B.A.S.F.).

This dyestuff is obtained in the same way as Alizarin green S when
Alizarin blue is heated with fuming sulphuric acid to 210"*. It chiefly con-

sists of Mntaoxyanthraquinone quinoline and its sulphonic acid. The
commeroiid product is also a bisulphite-compound. It forms a dark red-

brown Imuid, which becomes brown-red to cherry-red on dilution with
water. Caustic soda turns the solution blue, and decomposes it on heating

;

hjdroohlorio add has no action in the cold, but at the boiling temperature
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Bulphurous acid is driven olf, and a dark blue precipitate is formed. This

precipitate is dissolved by concentrated sulphuric acid with a blue colour;

the solution gives a red-violet precipitate when diluted.

Application,—Alizarin indigo-blue S gives an indigo-blue shade with
chromium mordants, and is dyed on the various fibres in exactly the same
way as Alizarin blue S. The shades are very fast.

ALIZARIN GREEN S (M.L.B.).

This brand of Alizarin green is produced by heating alpha-aminoalizarin

(Alizarin garnet, p. 606) with glycerin, nitrobenzene, and sulphuric acid. It

is alpha-alizarin quinoline isomeric with Alizarin blue.

Bed-brown paste or powder
;
aqueous solution, red-violet

; HCl, soluble

greenish-grey precipitate; NaOH, crimson-red solution; .solution in H2SO4,
crimson-red ;

on diluting, brown precipitate.

Application,—Alizarin green S is dyed on cotton or wool mordanted
with chrome a not very bright, fairly bluish-, green, which is very fast to

light, washing, milling, alkalies, and acids. It is used for compound shades,

principally in calico-printing.

ALIZARIN BLACK P and S (M.L.B.).

Alizarin black P is the quinoline of Flavopurpurin—i.s., an oxyalizarin

quinoline—and is obtained from Alizarin orange O (M.L.B.) in the same way
as Alizarin blue is from ordinary Alizarin orange. Its bisulphite-compound is

furnished to the trade as Alizarin black S.

Alizarin Black P,—Greyish-black, sparingly soluble, paste; solution in

NaOH, greyish-green; on addition of HCl, brown precipitate; solution in

HjSO^, dark brown
;
on diluting, yellowish-brown precipitate.

Alizarin Black S,—Brownish-black paste, soluble with a brown colour,

which otherwise gives the same reactions as the “ P ” brand.

Application,—Alizarin black P may be dyed on cotton or wool mordanted
with chrome for the production of reddish-grey or compound shades. It finds

its chief application in calico-printing, and still more so the ** S ” brand. The
colours show good fastness.

ACID ALIZARIN BLUE B B and G R (M.L.B.).

Ci,H,0„S,,N«, or C,(OH)3(SO,Na)<gg>C(OH),(SOjNa).

(OH) ; 1, 3, 4, 5, 7, 8 ;
(SOjNa) : 2, 6.

Acid alizarin blue is produced by boiling diaminoanthrachrysone disul-

phonic acid with alkalies, and is the sodium salt of hexaoxyanthraquinone
disulphonic acid. It is a derivative of Alizarin, whereas anthrachrysone does
not contain any hydroxyl groups in orthoposition to each other. The latter

is 1 : 3 : 5 : 7 tetraoxyantiiraquinone, which is obtained by heating symmetrical
dioxybenzoic acid in sulphuric acid.

Brown powder; aqueous solution, red-violet; HCl, soluble red-violet

precipitate; NaOH, blue solution and soluble blue precipitate; solution in

lIjSO^, red-violet; on diluting, red or violet.

Application.—Acid alizarin blue is dyed on wool by the after-chroming

method. It is dyed with the addition of 3 per cent, sulphuric acid and 10 to
r)0 per cent. Qlaubersalt, and then developed in the same or in a separate bath
by boiling for three-quarters to one and arhalf hours with 2 to 5 per cent
chromium fluoride. Bichromate cannot be employed with this dyestuff.

Acid alizarin blue B B dyes a fairly bright, slightly greenish-blue, and
the brand Q H a less bright dux k blue. The colours are very fast to light
jvashing, milling, acids, and alkalies.
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ACID ALIZARIN GREEN B and G (M.L.B.).

or O,(OH),(SH)(SO8Na)<gg>0,(OH)j(SH)(SOjNa).

(OH) : 1, 3, 6, 7 ;
(SH) : 4 and 8 ;

(SOjNa) : 2 and 6.

Acid alizarin green O is produced by reducing dinitroanthrachrysone di<

sulphonic acid (obtained by sulphonation and nitration of anthrachrysone, see

Acid alizarin hlvs) with sodium sulphide in alkaline solution. It contains

(in both benzene rings) a hjrdroxyl group and a SH group in orthoposition

to each other, and in so far it corresponds to the original rule of Liebermann
and Kostanecki.

Black powder; aqueous solution, bluish-green
;
HCl, blue solution

;
NaOH,

violet solution and soluble red-violet precipitate
; solution in H2SO4, violet

;

on diluting, blue.

Application,—Same as Acid alizarin blue. Acid alizarin green, however,
may be chromed either with chromium fluoride or with bichromate. It dyes
fairly bright shades of green and good dark greens, which are very fast to

light^ washing, milling, acids, and alkalies.

ACID ALIZARIN GREY G (M.L.B.).

Black powder; aqueous solution, dark violet-blue; HCl, dark violet pre-

cipitate ; NaOH, greener solution ; solution in H2SO4, dull brown-red
; on

diluting, dark violet precipitate.

Application,—This dyestuff may be dyed on wool either direct in an acid

bath, or in combination with chromium mordants. It levels very well, and
yields direct a bluish-grey of very good fastness to light, dilute acids, and
alkalies, and fairly fast to washing. On chromed wool similar shades of equal

fastness and fairly good fastness to milling are produced. Dyed by the one-

bath or after-chroming method, slightly duller shades of grey are obtained,

which are very fast to light, milling, acids, and alkalies. Acid alizarin grey
is not sensitive to copper, and, owing to its good levelling properties, it may bo
dyed as well on piece goods as on loose wool, slubbing, or yarns, both for greys
and other mixed shades.

ALIZARIN SAFHIROL B and S E (Bayer).

Alizarin saphirol B is diaminoanthrarufin disulphonic acid, and the “ S E ”

brand the corresponding monosulphonic acid. Anthrarufin is 1 : 5 dioxyanthra-

quinone,

(H0)0,H,<gg>C,H8(0H).

Alizarin saphirol B:

<0H)(S03H)(NH8)0,H<gg>C,H(0H)(S08H)(NH,).

(OH) : 1, 8 ;
(SOjH) : 2, 6 j

(NH,) : 4, 8.

Greenish-black powder ; aqueous solution, blue ;
HCl, redder solution and

readily soluble precipitate ; NaOH, little change
;
solution in H2SO4, yellow

;

on diluting, at first red, then violet, and finally blue.

Application.—Alizarin saphirol is not a mordant dyestuff proper,

although it may be dyed on chromed wool. It finds its chief application

as an acid dyestuff on wool, being dyed with the addition of sulphuric acid

and Glaubersalt, according to Method I., p. 513. It dyes very level, and
yields a very bright and slightly greenish-blue of excellent fastness to light,

whidi even in pale shades is very good. It is not sensitive to dilute acids, but
not very fast to soap, alkalies, or water, especially the B” brand, which easily

shows water marks by falling water drops, whereas Alizarin saphirol S E is-
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much better in this respect. On chromed wool more greenish and duller

shades are obtained, of good fastness to light, milling, water, and alkalies.

ALIZARIN IRISOL R (Bayer).

This is the sulphonic acid of (1) oxy (4) paratolylaminoanthraquinone^

CVH7.

Reddish-blue powder or paste ; aqueous solution, reddish-blue ; HCl,
reddish-blue precipitate ; NaOH, greenish-blue precipitate

;
solution in

H 2
SO4 ,

bright blue ; on diluting, reddish-blue precipitate.

Application,—Alizarin irisol R is applied exactly like Alizarin saphirol,

and possesses the same fastness ; the fastness to water and alkalies is fairly

good. It dyes direct on wool bright violet shades, and especially useful violet,

lilac, and heliotrope shades fast to light. For dyeing with chromium mordants
it is not very suitable, being altered too much by the latter.

ALIZARIN SKY BLUE B (Bayer).

This is the sulphonic acid of (1) amino- (2) bromo- (4) p tolylamino^

anthraquinone,

P TT

NH,
Br
NH . any

Reddish-blue powder; aqueous solution, blue, precipitating small coppery

crystals; HCl, blue precipitate; NaOH, greenish-blue precipitate; solution

in HqSO|, blue
;
on diluting, at first red, then blue precipitate.

Application ,—Alizarin sky blue B is also applied exactly like Alizarin

saphirol, and possesses the same fastness ; the fastness to water and alkalies

is fairly good. It dyes pure shades of blue less greenish than those of

Alizarin saphirol, which may be fixed without considerable alteration by
subsequent chroming with bichromate. Although not a mordant dyestuff

proper, Alizarin sky blue B may be dyed quite well on chromed wool for

shading purposes.

ALIZARIN ASTROL B (Bayer).

Sulphonic acid of ( 1 )
methylamino- (4)p tolylamino-anthraquinonei

p XT TT /NH . CHo
^6W4<co^^6^4<]srH . C^H^

Blue powder; aqueous solution, greenish-blue; HCl, reddish precipitate;

NaOH, greenish-blue precipitate; solution in HgSO^, blue; on diluting,

magenta-red and reddish precipitate.

Application ,—Alizarin astrol B is also a very good levelling dyestuff for

wool, of the same tinctorial properties and fastness as the preceding dyestuffs.

It dyes more greenish blues than Alizarin saphirol, and is suitable for blue,

green, &c. It is not altered much by chroming, and may be used for shading
acid chrome colours or mordant colours. It is also recommended for dyeing
mode shades fast to light on silk.

ALIZARIN EMERALDOL G (Bayer).

This dyestuff, the constitution of which has not yet been determined, is

obtained by the action of alkaline sulphides on the disulphonio acid of

f> dinitroanthrarufin (anthrarufin = 1:6 dioxyanthraquinone).

NO
HO >o.H.>So.

Dark blue powder
;

aqueous solution, bluish-green
;

HCl, bluish-green
precipitate

; NaOH, solution much greener, and soluble precipitate ;
solution
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in HjS04,
yellowish-red; on diluting, at first more bluish and then bluish-

green precipitate.

tApplic(itioTV^^A\iiAT\Ti emeraldol G is a levelling dyestuff for wool
which has the same tinctorial properties and fastness as the preceding
dyestuffs. It dyes bright blue-green shades which, by chroming with
dhromium fluoride, become greener, and with bichromate, olive. It levels
better than Alizarin cyanine green (see below), and is preferable to this
dyestuff for piece goods requiring gooi levelling.

ALIZARIN CYANINE GREEN G EXTRA (Bayer).
This is the sulphonic acid of 1 : 4 p tolylaminoanthraquinone, produced

by the action of p toluidine on quinizarin (1:4 dioxyanthraquinone) and
sulphonation of the product It was the first anthraquinone dyestuff obtained
which does not contain a hydroxyl group.

Bluish-green powder; aqueous solution, bluish-green; HOI, dark soluble
precipitate; NaOH, dark soluble precipitate; solution in H

2
SO

4,
dull reddish-

blue
; on diluting, bluish-green.

tApplwdtion,—Alizarin cyanin green is principally dyed on wool, either
direct or in combination with chrome mordants. When dyed direct with
the addition of acetic acid and sodium sulphate, it yields a bright bluish-green
of excellent fastness to light, but not very fast to washing

; the fastness to
dilute acids and alkalies is good. The shade becomes slightly duller by
subsequent chroming with chromium fluoride, and more « by bichromate;
it thus becomes much faster to milling, but only fast enough for light milling

;

the fastness to light of the chromed colour is excellent. The same uoiu.ii
but not quite as fast to milling, is obtained on chromed wool. On CO* ton
mordanted with alumina, a delicate blue-green; and with chromium mordant,
less bright shades of excellent fastness to light are produced.

ALIZARIN CYANINE GREEN K and E (Bayer) are very similar to the
preceding brand. “ K ” levels better, “ E ” is less bright in shjide.

ALIZARIN CYANINE GREEN 3 G (Bayer) is an oxy-derivativo of the
brand G extra of yellowish-green shade. The hydroxyl group does not affect
the resistance of the product to alkali nor to chroming, but makes it suitable
to be printed in combination with chromium mordant on cotton.

ALIZARIN VIRIDINE (Bayer).
This is a sulphonic acid of (1 ; 4) dip-tolylamino (5 ; 8

) dioxyanthraquinone,

NH . C.H.
NH . cIh^.

Dark green paste or powder; aqueous solution, bluish-green
; HCl, no

change; NaO:^ bluer; solution in HgSO^, blue-green; on diluting, no change.
tdpplicdtioTi.—Alizai’in viridine, owing to the two hydroxyl groups it

contains, haa the properties of a true mordant dyestuff. It is principally
used in calico-printing^ and yields in combination with chromium salts fine
green shades of excellent fastness to light and washing. On unmordanted
wool, yellowish-green shades; and on chromed wool, bluish-green shades of
very good fastness to light are produced.

ALIZARIN RUBINOL R (Bayer) is a new product, also belonging to the
group of arylaminoanthraquinone dyestufl's, the exact constitution of which
has not yet been published.

Bluish-red powder, fairly soluble in water; aqueous solution, violot-red;
HCl, red-violet precipitate; NaOH, violet precipitate; solution in HnSOj
magenta-red

; on diluting, red-violet precipitate.

AppUmtion.—AliiBxm rubinol R is an acid dyestuff for wool and,
on prolonged boiling, levels well, and yielding bluish-red shades of excellent
fastness to light, it is also fairly fast to washing, and good to acids and
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alkalies. It is dyed with sulphuric acid by the first method (p. 513), and
may also be subsequently treated with bichromate, although its fastness is

not materially enhanced W such treatment. A good shade is also obtained on
wool in a neutral bath. In dyeing silk-wool unions in an acid bath both fibres

are dyed a uniform shade, ancf cotton threads are left unstained.

ALIZARIN HELIOTROPE R (Bayer) is a dioxyphenylaminoanthraquinone.
Dark reddish-brown paste, soluble in much water; aqueous solution,

crimson-red; HCl, flocculent red-brown precipitate; NaOH, little change;
solution in H2SO4, bluish magenta-red; on diluting, yellowish-red solution

and fiocculent precipitate.

Application,—Alizarin heliotrope R gives on cotton in combination with
alumina mordants very bright heliotrope shades which, however, are not so

fast to light or washing as usual with the Alizarins, and it is, therefore, used
only to a limited extent, principally in calico-printing.

ALIZARIN HELIOTROPE B B is similar, and produces slightly bluer shades

of heliotrope.

ALIZARIN BLUE-BLACK B (Bayer).

This dyestuff chemically belongs to the same group of Alizarin colours,

and is also a sulphonated product of the condensation of an Alizarin with an
amino-compound of the aromatic series.

Black-brown powder; aqueous solution, dark violet; HCl, soluble red*

violet precipitate; NaOH, violet-blue solution; solution in H.^SO^, violet;

on diluting, dull red-violet.

Application ,—Alizarin blue-black B is used on wool in combination
with chromium mordants, either on chromed wool or more frequently by
the after-chroming method, but not for direct shades. It produces greys
and blue-blacks, and serves chiefly for the production of greys and for

shading or saddening mixed colours. It dyes very level, and yields colours

of excellent fastness to light, milling, acids, and alkalies. The colours dyed in

an acid bath and subsequently chromed are fuller in shade and faster to milling

than those dyed on chromed wool.

ALIZARIN BLUE-BLACK 3 B (Bayer) and ALIZARIN FAST GREY T
(Bayer) are analogous to the preceding brand. AJizarin blue-black 3 B dyes
slightly more bluish, and Alizarin fast grey T more yellowish and duller shades
of the same fastness as Alizarin blue-black B.

CYANANTHROL (B.A.S.F.).

Bluish-grey to blue powder; aqueous solution, blue; HCl, bluish-red to

claret-red; NaOH, soluble azure blue precipitate; solution in H2SO4, ruby-red
;

on diluting, blue-violet precipitate.

Application ,—Cyananthrol is furnished to the trade in various brands,

R, R B, R A, B A, and B G A. It is used in wool dyeing in an acid bath,

and levels fairly well. It dyes bright blues of excellent fastness to light,

good fastness to acids, and fairly good fastness to washing and alkalies. By
chroming, the shades are dulled

;
although it thereby becomes faster to milling,

it is not a mordant dyestuff proper, and is chiefly used as a direct colour

on yarn and piece goods for blues and mixed shades fast to light.

ANTHRAQUINONE VIOLET (B.A.S.F.).

Sulphonic acid of di-j^ tolylamino anthraquinone produced by condensation
of dinitroanthraquinone with p toluidine and sulphonation of the product

Blue-violet powder
; aqueous solution, red-violet

;
HCl, violet precipitate

;

NaOH, violet precipitate
;
solution in H2SO4, brown ; on diluting, red-violet.

Application,—Anthraquinone violet dyes on wool fairly bright bluish-red

shades and is dyed either direct in an acid bath or in combination with
chromium mordants. The fastness to light, even of pale shades, is excellent.

It is fairly fast to milling and washing, especially when dyed on chromed wool
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or 'when chromed after dyeing, and not sensitive to acids. The levelling

properties are moderately good.

ANTHRAQUINONE BLUE S R (B.A.S.F.).

Sulphonio acid of di-^>tolylamino dibromo diamino anthraquinone produced
by condensation of the tetrabromo diamino anthraquinone with p toluidine

and sulphonation of the product.

Dark blue paste or bluish-grey powder; aqueous solution, bluish-green;

HCl, bluer; NaOH, bluer; solution in H2SO4, red-violet; on diluting,

bluish-green.

Application,—^Anthraquinone blue dyes wool in bright greenish-blue

shades with a fine greenish bloom when seen overhand, also in artificial light.

It dyes well in an acid bath with the addition of sulphuric acid and Glauber-
salt or on chromed wool. But it finds its principal application by the after-

chroming method, being dyed with the addition of acetic acid and subsequently
chromed with bichromate, although the shades are duller than those which
are dyed direct. The fastness to light is excellent, and the colours fixed with
chrome are also very fast to washing and milling

; the fastness to acids and
stoving is good.

ANTHRAQUINONE GREEN GX (B.A.S.R).
Sulphonic acid of mono- and di- p tolylamino m sulphanilido anthraquinone

produced by condensation of a mixture of mono- and di-chloro m sulphanilido

anthraquinone sulphonic acid and p toluidine.

Bluish-green powder
; aqueous solution, green

;
HCl, green precipitate

;

NaOH, green precipitate; solution in H^SO^, indigo blue; on diluting,

green precipitate.

Application ,—Anthraquinone green is dyed principally on wool and
less frequently on silk. It is dyed either direct in an acid bath or by the
after-chroming method or on chromed material, and produces a bright green
of excellent fastness to light, good to acids and alkalies, and fairly fast to

washing. The fastness to washing and milling of the colour dyed in combina-
tion with chrome is good. The levelling properties are moderately good.

ANTHRAQUINONE GREEN GXN (B.A.S.F.) is a new brand, better

soluble and brighter in shade than the preceding G X brand. It also levels

better, and in other respects it resembles Anthraquinone green G X.

DERIVATIVES OF PYROGALLOL.

OALLEIN. OjoHjA or 0<
^OH

CgH.CO . OH.

ANTHRACENE VIOLET. ALIZARIN VIOLET.
Gallein is produced by heating phthalic anhydride with gallic acid to 200*.

The gallic acid is thus resolved into carbon dioxide (which escapes) and
pyrogallol; the latter forms with phthalic anhydride pyrogallolphthalem or
gallein.

Gallein loses one equivalent of water by the action of concentrated
sulphuric acid at 200", and is thereby transformed into Coerulein. Gallein is

sold as a violet paste, containing 20 per cent of dry colouring matter, or as a
violet powder. The pure substance, which can be obtained from the dark red
alcohoUc solution, forms a green crystalline powder with a green refiex
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Gallein is sparingly soluble in boiling water, and forms a red solution; it

dissolves in caustic soda with a violet-blue colour, which is turned orange by
hydrochloric acid with formation of a dark yellow precipitate. The solution

in sulphuric acid is dark yellow, and yields on diluting a finely-divided

precipitate, without changing its colour. Gallein forms with the alkalies and
alkaline earths, red-violet, and blue soluble compounds; with the oxides of

aluminium, chromium, and iron, red to blue-violet insoluble colour lakes.

Gallein is reduced by alkaline reducing agents, and forms the leuco-compound

gallin, C20H14O,.

Application.—Gallein is used for dyeing and printing the various fibres

;

it is always fixed with the aid of mordants, chromium mordants being almost
exclusively used. It dyes evenly and combines well with the Alizarins, but its

high price, combined with its inferior fastness to light, prevents its extensive

application as a colouring matter.

Cotton is mordanted with alumina or chromium oxide, or ferric oxide, and
dyed in the way described on p. 565. Gallein yields reddish-violet shades on
aluminium and on chromium; a dark violet shade on iron mordants. The
colour when dyed with chromic oxide is fairly fast to soaping, but is not much
faster to light than Methyl violet.

Wool.—Gallein is dyed on wool mordanted with bichromate. The methods
of dyeing are described on p. 567. Gallein powder is used in the same way as

Anthracene brown powder.
A full violet is produced which is only moderately fast to light and not

entirely fast to milling. When dyed on an aluminium mordant the colour is

slightly redder and less fast than on chrome mordant; on tin mordant a
moderately fast violet-red is produced.

Silk.—Gallein can be dyed on silk with the aid of aluminium and chromium
moidants

;
for a full shade about 40 per cent, of paste is required. (See p. 570.)

COERULEiN and GOERULEIN S.

ANTHRACENE GREEN. ALIZARIN GREEN.
Coerulein is probably a derivative of Alizarin, but has not been obtained

from it yet. It is prepared by lieating Gallein with twenty times its weight of

concentrated sulphuric acid to 200*. The constitution is expressed by the
formula

;

or (H0)AH<g^C,H2(0H)=0

I I

0=C CgH^.

Coerulein, like Alizarin blue, is sold both in the free state and under the
name Coerulein S as a bisulphite-compound, OooHiqO^ + 2NaHS0.3.

Commercial Coerulein is a black paste (containing 20 per cent, of colour),

insoluble in water. It dissolves in caustic soda with a green colour; hydrochloric

acid produces in this solution a dark precipitate. Concentrated sulphuric acid

dissolves Coerulein with a dirty olive-yellow colour; the solution gives a dark
green precipitate when diluted with water.

Coerulein yields, on being gently heated with ammonia and zinc dust, a

brown-red solution, which contains coerulin, C2QHi.>Og, the leuco-compound of

Coerulein. This solution is oxidised by the air, and the original Coerulein is

reproduced. The reaction miglit be used for fixing Coerulein on the fibre, as is

tlie case with vat-indigo or Alizarin blue; but the shade is without lustre.

Another method of preparing a Coerulein-vat for cotton (which is also

applicable for Alizarin blue, Gallocyanine, and similar c^estuffs) has been
described in the following manner ;—10 kgs. (10 lbs.) of Coerulein paste are
mixed in an earthenware vessel with 10 kgs. (10 lbs.) of a solution of ammonium
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hydrosulphite, which is prepared in the same way as the sodium hydrosulphite

solution (p. 198). A *Wat” is obtained by stirring well and diluting with

100 litres (10 galls.) of water; the air absorbed in the water to be used for

diluting is rendered innocuous by adding ^ litre pint) of the hydrosulphite

solution. The vat is heated with a steam coil to 50“ or 60®, and the cotton

worked in it for ten to fifteen minutes, and then exposed to the air {BuU.

cfa Rouen),
Another method, of theoretical interest, has been proposed by Hunzinger.

This method ^hich also fixes the colour without a mordant) resembles

Sohlieper and iraum’s process of printing with indigo. Calico is prepared with
glucose, and printed on with a suitably thickened mixture of Coeruleln and
caustic soda; the material is run through a rapid ager in order to reduce

the Coerulein to coerulin ;
the latter penetrates the fibre, and is afterwards

—by ageing in the atmosphere—reconverted into Coerulein.

Coerulein S is sold both as a black powder and as a black paste (20 per cent.)

The powder is about four times as strong as the paste. Coerulem S dissolves in

water with a dull green colour. Caustic soda produces in this solution a green
fiocculent precipitate which is somewhat soluble

;
hydrochloric acid precipitates

from the aqueous solution dark flakes ; on heating, sulphurous acid is driven

off. Concentrated sulphuric acid gives a dark brown solution, which yields a

black precipitate when diluted with water.

COERULEIN B R (M.L.B.^ is a paste product which is specially valuable
for dyeing wool by the aiter-chroming method. It resembles ordinary

Coerulein in shade and fastness.

Applif^tion.^Coexulem is used in dyeing cotton, wool, and silk, and
especially in calico-printing; it chiefly serves for the production of mixed
shades and mode colours. Coerulein, like Alizarin blue, is not a polygenetic

colour, and gives with the various mordants similar green shades of an olive or

myrtle tone.

Coerulein combines more readily with sodium bisulphite than Alizarin blue,

and can be applied similarly to Coerulein S if it is mixed in the dye-bath with
the necessary amount of bisulphite. It is even said to give faster colours in

this way.
In dyeing with Coerulein, the water must be acidified with acetic acid to

prevent loss by the formation of insoluble lime-lakes.

Coerulem does not combine well with Alizarin orange as the latter requires

calcareous water; for the shading of Coerulein, Anthracene brown works better

than Alizarin orange.

The following remarks apply only to Coerulein S
;
but Coerulein can be

used in the same way after being treated for three days with one-third of its

weight of bisulphite of soda.

Cotton.—Coerulein can be dyed on aluminium mordant by the new red
process (p. 565); the mordanted cotton, however, should not be worked in

a chalk bath TOfore dyeing; phosphate or silicate of soda or similar fixing

agents should be used. For dyeing, water free from lime must be used, and
the dye-bath should have 20 c.c. (1 gall.) of neutralised Turkey-red oil per
litre (50 galls.) added to it. A fast medium shade of green is obtained.

Iron yields a dark olive-green. The mordant almost exclusively used for

the fixing of Coerulein is chromium; and the dyeing is effected in the
usual way (p. 566). Very fast and dull olive-green shades are obtained with
chromium mordants, which equal the best Alizarin colours in fastness. The
single-bath method is applicable. (See Alizarin blue S,)

•Wool.—Coerulein is dyed on wool with chromium mordants only, which
give excellent results ; the fullest shades are obtained if bichromate and tartar,

lactic, or formic add, dec., are used in mordanting, or if the wool is first
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mordanted with bichromate and sulphuric acid, and subsequently passed

through a bisulphite solution. For methods of dyeing see p. 668. Coerulein B R
is suitable for dyeing by the single-bath method. The wool is dyed for one
hour at the boil with the addition of Coerulein B R, 4 per cent, sulphuric

acid, and 10 per cent. Glaubersalt, 3 per cent, bichromate is then added and
the boiling continued for one hour. Coerulein yields from pale sage-green to

very dark green shades, which are extremely fast to light, milling, <kc.

Silk (see p. 570).—About 25 per cent, of Coerulein S (paste) is required

for a full shade with a chromium mordant ;
aluminium mordants can also

be employed.

OALLOCYANINE or FAST VIOLET D H (Durand and others).

or (OH3)jN . (1)
^0"^ \coon.

Gallocyanine is produced by the action of nitrosodimethylaniline hydro-
chloride on gallic acid and belongs to the oxazine-compounds. It possesses

by virtue of its chemical constitution both basic and acid properties; the

salts which it forms with mineral acids are red, those with metallic oxides

are blue-violet. The alkali salts are soluble ; those with the alkaline earths

and heavy metals are insoluble or sparingly soluble. Alkaline reducing agents

convert Gallocyanine into a leuco-compound, from which the original colouring

matter is regenerated when exposed to atmospheric oxygen. Gallocyanine is

sold as a greenish-grey paste, insoluble in water ; it dissolves in caustic soda

with a deep violet colour, which becomes crimson on addition of hydrochloric

acid ; the paste dissolves also in hydrochloric acid to some extent with a light

crimson colour. The solution in sulphuric acid is blue and becomes crimson
on diluting with water.

OALLOCYANINE B S or PAST VIOLET B 3 is the compound of Gallo-

cyanine and bisulphite. It can be prepared by mixing 1 kg. (10 lbs.) of

Gallocyanine with 16 to 30 ac. (1 to 2 pints) of sodium bisulphite (75® I’w.),

the mixture being allowed to stand until the dyestuff is dissolved. Its blue

aqueous solution is used in dyeing, but should not be exposed for a prolonged

period to the air.

Application ,—Gallocyanine is always fixed with chromium mordants.
Its fine blue-violet shade is valuable as a self-colour, and in combination with

the wood-colou IS, Alizarins, and other dyestuffs which dye on chromium
mordants, it is suitable for the production of an endle.ss variety of shades.

Cotton is mordanted with alkaline chromium mordant, or the chnmiium
zincate mordant (p. 253), or by any other of the indicated method.s. The
dyeing with Gallocyanine is started with a fresh cold bath, w^hich is graduady
heated to the boil, «nd kept boiling for one hour.

Gallocyanine yields a bright blue-violet shade, which resists light, soap,

and acids well, but is not fast to soda. For a full shade 7 to 8 per cent,

of Gallocyanine (of a paste of 20 per cent strength • is required. The colour

can be turned to indigo blue by adding Persian berries extract, fustii . or

quercitron, or 0-1 to 0*2 per cent, of Methylene blue, and 1 to 2 per <-ent.

of tannin to the dye-bath
;

in the la.st case, Gallocyanine a< ts as a mordant
towards Methylene blue, and fixes this dyestuff. By conibination of Gallo-

cyanine with Alizarin, Coerulein, &c., a great variety of shades is produced.
The dyestuff can also be fixed with the aid of tannin and antimony in the

same way as the basic colours ; but this method does not ofier particular

advantages.
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Wool is mordanted with bichromate; the best results are obtained by
mordanting with bichromate and an assistant, which reduces the chromic acid

entirely.

Enter cold, heat slowly to the boil, and boil for some time. 10 per cent

of Gallocyanine give a full shade; the addition of calcium acetate to the

dye-bath is beneficial. The pure blue-violet shade although inferior to

Alizarin blue, may be considered very fast to light and to milling. By
combination with other mordant colours compound shades are easily produced.

Gallocyanine is largely used in combination with logwood.

Aluminium, iron, copper, and tin mordants produce similar shades with
Gallocyanine as chromium mordants, which, however, do not possess the same
brilliancy and permanence.

Silk is dyed according to the general methods indicated on p. 570.

A great number of dyestuffs, closely related to Gallocyanine, both by their

chemical constitution and their tinctorial properties, have
,
been prepared,

especially so by L. Durand, Huguenin & Co., which firm first manufactured
the Gallocyanine. Some of the most important products of this kind will be
described in the following pages, especially those used in dyeing, whereas

the majority of these colours are chiefly valuable for calico-printing.

GALLANILIC VIOLET B S (Durand).
Gallanilic violet B S is the bisulphite-compound of Gallanilic moiety which is

produced by the action of gallanilide on nitrosodimethylaniline. It forms an
olive-green paste, which is insoluble in water, and dissolves in caustic soda with
an intense violet colour. Hydrochloric acid turns this solution reddish-violet

and produces a reddish-violet precipitate. The solution in concentrated
sulphuric acid is reddish-violet and gives a reddish-violet precipitate on
diluting with water.

Application .—Same as Gallocyanine
;
the shade is nearly the same.

GALLANILIDE BLUE (Durand).

Gallanilide blue is produced by the action of gallanilide on nitrosodimethyl-

aniline and subsequent treatment with aniline. Its sulphonic acid is an acid

colour known as Gallanilic indigo F S. Both colouring matters are phenylated
derivatives of Gallanilic violet.

Gallanilide blue is similar to Gallocyanine, and is applied in the same way.
It dyes a somewhat bluer shade.

DELPHIN BLUE (Kern). CRUMPSALL PAST BLUE (Levinstein).

Delphin blue is the sulphonic acid of a product obtained by heating
Gallocyanine with aniline. The commercial prc^uct is sold either as a dark
paste (in the form of the free sulphonic acid) or as a dark brown powder
(in the form of the ammonium salt). The latter dissolves in water with an
intense violet colour. The dyestuff is precipitated from this solution by
hydrochloric acid, while caustic soda gives a soluble reddish precipitate. The
solution in sulphuric acid is red-violet and does not change in appearance on
diluting.

Application.—Delphin blue is dyed on metallic mordants, chiefly on
chrome, and is specially adapted for wool dyeing. It gives greenish-blue
shades on cotton and may be dyed on this fibre in the same way as Gallo-
cyanine. It dyes on wool and silk bluer shades than those obtained with
Gallocyanine or Alizarin blue. The single-bath method does not yield fast
shades on wool

; but such are obtained by saddening with salts of copper or
iron. It is best to dye on chromed wool according to the method stated

(p. 568). Bichromate with tartar,* lactic, or formic acid, is the best mordant;
with sulphuric acid as an assistant less bright colours are obtained. A blue,
fairly fast to light and fast to milling, is produced on a pure chroma
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mordant which, spotted with nitric acid, yields a test similar to that of

indigo. Mordanting with bichromate, copper sulphate, and tartar or sulphuric

acid produces colours which are very fast to light and milling, though not very

bright. Aluminium gives redder shades, which are not very fast.

Delphin blue or Crumpsall fast blue when dyed on unmordanted wool

produces violet colours, which are not fast to soap or light.

PRUNE (Sandoz).

Ci6Hi,N,0,C1 or Cl
.
(CH3)2N=OeH3

COO . CH
OH
OH.

8

Prune is the methyl-ether of Gallocyanine, and is produced by the reaction

of nitrosodimethylaniline hydrochloride with the methyl-ether of gallic acid.

Prune forms brown glittering crystals, or a dark brown powder, and is

readily soluble in water with a red-violet colour. The aqueous solution

becomes crimson on addition of hydrochloric acid, and yields with caustic

soda a soluble violet precipitate. The solution in sulphuric acid is blue, and
becomes crimson on diluting with water.

Application.—Prune is chiefly used in calico-printing and is fixed with

the aid of metallic mordants
;

it can also be printed with tannin.

Cotton is dyed, as with the basic colours (on a mordant of tannin and
antimony, or it is mordanted with an aluminium salt and dyed in a very
slightly alkaline bath with Prune. Prune dyes plum shades, which are fairly

fast to soap and light.

Wool and silk can be dyed with Prune by the general methods (pp. 568 and
570) on chrome mordants. The colour is suitable for combinations with
other mordant colours and equals Delphine blue in fastness.

GALLAMINE BLUE (Geigy, Bayer).

or Cl .
(CH3)^]sr=C3H

CONH
OH
OH.

2

Gallamine blue is produced by a modification of the process for preparing
Gallocyanine, gallamic acid (C3H2(OH)3CONH2) being used instead of gallic

acid.

The commercial product is a dirty green paste, slightly soluble in boiling

water with a green colour; it dissolves more readily in hydrochloric acid

with a red colour and in caustic soda with a violet colour. The solution

in sulphuric acid is red and in thin layers green, and remains red on
diluting with water.

The colour is also sold in the form of a soluble bisulphite compound.
Application.—Gallamine blue is recommended for the production of

compound shades in calico-printing and wool dyeing. It produces on wool
which has been mordanted with bichromate of potash and tartar a blue-violet

similar to Gallocyanine, which, however, is partly discharged by soap or acid,

and is but moderately fast to light.

COREINE R R (Durand). CELESTINE BLUE B (Bayer).

^CONHj
C.^H^gN^O^Cl or Cl.(C2H3)2N=.CeH3<^ >CeH<^OH

^OH.

This dyestuflf is produced by the action of nitrosodiethylaniline or
diethylaminoazobenzene upon gallamic acid.

Greenish-black powder (Oelestine blue) or thin brown paste (Coreine);,

aqueous solution, violet-blue
; HCl, magento-red solution and soluble precipi
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ute; NaOH, blue solution and soluble violet precipitate; solution in H
2SO^

blue ; on diluting, magenta-red.

Application.—Corelne or Celestine blue, in combination with chrome
movants, dyes a bright reddish-blue, and is well adapted for wool dyeing and
calico-printing, but not very suitable for cotton dyeing. Wool is oest mor-

danted with chromium fluoride and oxalic acid, or with bichromate and an
effective reducing assistant, and dyed (one to one and a-half hour’s boiling)

with the addition of acetic acid. A bright blue-violet is obtained which is

fairly fast to light, adds, and alkalies, and fast to milling, similar to Delphine
blue. On bichromate the colour is not quite as bright as on fluorchrome.

Silk may be dyed according to the general methods indicated on p. 570,

COREIHB A R and A B (Durand).

These two brands are produced by the action of aniline and subsequent
sulphonation on the products of condensation of dialkylaminoazobenzerie on
gallamic acid (like Coreine R R).

Black paste; aqueous solution, blue; HCl, brown precipitate (A B) or

violet-brown precipitate, soluble with a red-violet colour (A R) ; NaOH, redder

solution ;
solution in blue violet

;
on diluting, magenta-red.

Application.—Coreine A R and A B are dyed on chrome-mordanted
wool or cotton, and are also used in calico-printing. They dye greenish shades

of blue, which are very fast to washing and milling, acids, and alkalies, and
fairly fast to light

;
the shade of Coreine A B is slightly more greenish than

that of A R.

PHENOCYANINE V S, T C, T V (Durand).

Phenocyanine V S is produced by the action of resorcin upon the Gallo-

cyanine from diethylaniline and gallic acid. Its chemical constitution is

expressed by the formula

—

NH yO.CeH,.OH
(C,H*)j . N . 0,H3<>C,h4^H

o \on.

It is a leuGO-compound, the alkaline solution of which rapidly becomes blue
in the air. The brand T V is obtained by sulphonating V S by heating
with sulphites and T C by oxidising Y S.

Phenocymine V S.—Greenish-yellow paste or greenish solution; HOI,
soluble green precipitate, with excess of HCl, dirty grey solution

;
NaOH,

brown solution rapidly becoming blue in the air ; solution in H.^SO^, brown,
and gradually becoming blue in the air.

Application.—The Phenocyanines are used in combination with chrome
mordants in wool dyeing, and principally in calico-printing. They dye indigo
shades of very good fastness to light, washing, milling, acids, and alkalies.

Duller shades of good fastness are obtained by the after-chroming method.
CHROMOCYANINE V and B (Dumnd). BLUB PRC (Durand). BRIL-

LIANT OALLOCYANINE (Durand).

These dyestuffs are sulphonic acids of leuco-gallocyanines which are pro-
duced by the action of sulphite on various gallocyanines.

Chromocycmim V.—Dark paste; aqueous solution, violet; HCl, soluble
red-violet precipitate; NaOH, redder solution, becoming blue in the air;
solution in H^SO^, dark violet

;
on diluting, red-violet.

Application and Properties.—Like Phenocyanine, the Chromocyanines
dye bright violet shades, the two other dyestuffs bright blue shades of good
fastness.

OALLAZINE A (Durand).

Gallazine A is proauced by condensation of Gallocyanine with beta-naphchoi
sulphonic acid 8 and subsequent oxidation.
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Black paste ;
aqueous solution, blue ; HGl, produces a precipitate, soluble

with a red-violet colour; NaOH, violet solution; solution in H2SO4, blue;

on diluting, violet and violet precipitate.

Application.—Qallazine A is dyed on chrome-mordanted wool and cotton,

and chiefly used in calico-printing. It yields indigo-blue shades of fairly good
fastness to light, and very good fastness to washing, milling, acids, and alkalies.

It may also be dyed on wool, like the acid colours and the acid chrome colours;

when after-treat^ with bichromate, it yields less bright blues, which, however,

are still faster to milling than those on chromed wool.

OALLOPLAVIN (B.A.S.R). (1).

Galloflavin is produced by the limited oxidation of gallic acid in an alkaline

solution ; the constitution of the compound is not known.
The commercial article forms a dull greenish-yellow paste containing 20 per

cent, of colouring matter ; it is insoluble in water, but dissolves in caustic soda
with an orange colour, and is precipitated from this solution by hydrochloric

acid as a yellowish flocculent mass. Galloflavin dissolves in sulphuric acid

with a yellow colour; the solution yields a yellowish-grey precipitate on
diluting. Galloflavin, when dyed on mordanted wool, yields with bichromate

moi*dant an olive-yellow, with copperas a dark brown, with stannous mordant
a dull orange, and with copper sulphate a brown shade.

Application .—Galloflavin combines well with the Alizarins, and is used
in dyeing and printing cotton, wool, and silk

;
for fixation, chromium mordants

only are used, and shades similar to old fustic are obtained, which are fairly

fast to light, soap, and milling, fast to dilute acids and alkalies, but do not
compare favourably with the Alizarins. The colour is somewhat sensitive to

chlorine. The general methods given in the introduction (pp. 565 to 570) are

applicable.

ALIZARIN YELLOW A (B.A.S.F.).

0,3H,o04 or C,H,-CO-CeH2(OH)3.

Alizarin yellow A or trioocyhenzophenone is (like the following Alizarin

yellow) not a true Alizarin colour. It is produced by condensation of benzoic

acid or benzotrichloride with pyrogallol, and is sold as a grey paste, which
dissolves in boiling water; hydrochloric acid has no action on the solution;

caustic soda dissolves the paste, producing an intensely yellow solution which
is soon changed by oxidation. The solution in sulphuric acid is yellow

; on
diluting, a pale yellow precipitate is obtained.

Application,—Alizarin yellow A is used in cotton dyeing, and especially

in calico-printing, on aluminium mordant. It produces orange-yellow shades,

which are fairly fast to light, soap, and chlorine. The dyestuff is not very well
adapted for dyeing proper. The fourth Turkey-red method in its simplified

form (p. 591) may be used for dyeing.

ALIZARIN YELLOW C (B.A.S.F.).

C3H3O4 or CH3-C0-C3H2(0H)3.

Alizarin yellow C or gallacetopherwne is produced by the action of glacial

acetic acid and chloride of zinc on pyrogallol.

The commercial article forms a grey paste containing 20 per cent, of

dry colouring matter, which dissolves freely in hot, loss in cold, water;
hydrochloric acid has no action on the solution; caustic soda colours it

brown, and changes the dyestuff by oxidation. The colouring matter dissolves

in sulphuric acid with a yellow colour; the solution yields a yellowish
precipitate on diluting.

Application.—Alizarin yellow O is used, like Alizarin yellow A, chiefly

for oalioo-printing with the aid of aluminium mordant. It yields fairly fast
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shades. On aluminium, greenish-yellow; on chromium, brown; on iron,

slate to black colours are obtained. It is also not very well adapted for

dyeing proper. For methods of dyeing, see pp. 565 and 591.

VARIOUS PHENOLIC COMPOUNDS.

RESOPLAVIN (B.A.S.F.).

Resoflavin is the product of oxidation of m dioxybenzoic acid in sulphuric

acid solution by means of ammonium persulphate or by the oxidising action

of the electrical current.

Yellow paste or powder, almost insoluble in water
;
the solution in aqueous

caustic soda is red-brown
;
HCl forms in this solution a yellow precipitate

;

solution in H2SO4,
yellow with a green fluorescence; on diluting, yellow

precipitate.

Application,—Resoflavin is dyed on chromed wool, according to p. 568,

an olive-yellow of very good fastness to light, milling, washing, alkalies, and
acids being produced. It may also be dyed in an acid-bath, and subsequently
fixed with chromium fluoride but not with bichromate.

AZARIN S (M.L.B.).

(CieHi,Cl,0,N, + NH, . HSO,) or C,1I,C1,(0H)NH-N<rg5»^«5®^>

Azarin S is a compound of dichlorphenohizohetanaphthol and ammonium
bisulphite. The azo-compound is not soluble in water, but it is converted
by the action of ammonium bisulphite into a soluble hydrazo-compound, which
is dissociated by a high temperature similarly to Alizarin blue JS, (kc. On this

property is based its application in dyeing and printing.

Azarin S comes into commerce as a yellow paste, very similar to Alizarin

in appearance, but smelling of sulphur dioxide; it dissolves sparingly in

water with a yellow colour; hydrochloric acid produces in this solution an
orange-yellow precipitate; caustic soda forms a violet precipitate with a red

colour. Sulphuric acid dissolves the dyestulf with a crimson colour; on
diluting, the solution yields a red-brown precipitate.

Application ,—.^arin S is chiefly used for the preparation of beautiful

red and pink lakes, which resist light very well. It may also be used for

the dyeing of cotton and silk, as also in calico-printing, and can bo applied in

the same way as Alizarin red
;
only, it requires, in addition to the aluminium

mordant, a stannous compound for fixation. The following process has been
recommended for cotton piece goods:—Mordant on the padding machine in

a bath containing 10 parts of aluminium acetate (12* Tw.), and 1 part of

stannous hydrate paste, age for twelve to twenty-four hours, dung in cow-dung
or in a chalk-bath at 65°, wash, and dye

;
prepare the dye-bath with 3 parts

of Azarin (20 per cent.) and 1 part Turkey-red oil, raise the temperature
in one hour to 75’ or 80’, dry, pass through Turkey-red oil, steam, wash,
and soap.

Azarin S dyes a very bright red shade somewhat bluer than Alizarin,

which is very fast to soap, but inferior to Alizarin in fastness to light. The

OH)N
;OH)N

N,
N

C,oH,0
C,oH;0

+ 2NH^ . HSO3.

Azarin B is the azo-compound of diamino-oxysulphobenzide and beta-

naphtiiol, oombined with ammonium bisulphite. It resembles Azarin S.
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brilliant alizarin blue G and R (Bayer, Claus A Co.). INBO-
CHROMINE T (Sandoz).

0 : C,oH,(OH)(SO,Na)<f>C,H, . N(CH8)r

Brilliant Alizarin blue is produced by condensation of nitrosodimethyl-

aniline, nitrosomethyl or ethylbenzylaniline sulphonic acid, Ac., on beta-

naphthoquinone or its sulphonic acid in the presence of sodium thiosulphate,

and its constitution is indicated by the above formula.

Brilliant Alizarin Blue G,— Greenish-brown, bronzy paste, or bronzy-

brown powder, soluble in hot water, crystallising on cooling
; solution in

aqueous caustic soda, violet-blue; HCl, produces in the alkaline solution a

violet precipitate
;
solution in H2SO4, green ; on diluting, violet precipitate.

Br^liant Alizarin Blue R,—Violet-black paste or dark brown powder

;

aqueous solution, blue-violet
;
HCl, blue precipitate

;
HaOH, blue-black pre-

cipitate, soluble with a greenish-blue colour ; solution in H2SO4, olive-green

;

on diluting, at first blue, then green.

Application,—Brilliant alizarin blue is used in combination with chrome
mordants for wool and silk dyeing, and for calico-printing, and yields very pure
shades of blue, which are very fast to light and other influences. Water con-

taining much calcium bicarbonate may be softened by boiling with sodium
sulphate.

Wool.—Brilliant alizarin blue requires a weak chrome mordant, 2 to 2^
per cent, bichromate, with tartar, lactic acid, Ac., but for pale shades still

weaker mordants are preferable. The dyestuff is best dyed in a boiling

bath in order to prevent it from crystallising. Boil the dye-liquor for five

minutes with the addition of 10 to 20 per cent. Glaubersalt, add the well-

dissolved dyestuff through a sieve, enter the material into the boiling liquor,

add, after fifteen to twenty minutes, 2 per cent, acetic acid (in one or two
portions), boil all together one and a-half to two hours, rinse, and dry.

Brilliant alizarin blue may also be dyed without previous mordanting with
the addition of acetic acid and Glaubersalt, and subsequently be fixed with
chromium fluoride, but not with bichromate. It yields in both ways very
fine blue shades fast to milling, washing, acids, and alkalies, and of excellent

fastness to light in full or pale shades. The ** G ” brand yields a bright

greenish-blue, the “R’' brand a redder blue. By dyeing in an acid-bath, and
subsequent treatment with 1^ per cent, stannous chloride and 1 per cent,

sulphuric acid, much brighter colours of equal fastness to light, but inferior

fastness to milling, are obtained.

Silk is dyed, after previous chroming (p. 570), the colours being very fast

to light, soap, water, acids, and alkalies.

BRILLIANT ALIZARIN BLUE S D is a brand intended for calico-printing.

BRILLIANT ALIZARIN BLUE 3 R is a recent brand, resembling ^*11”

in reactions and properties, but more reddish in shade, and dyes more level.

ALIZARIN BLACK, R, W R, S or S R (B.A.S.F. and others).

CH—COx
II

>O^H2(OH)2 + NaHSOg.
CH—CO^

Alizarin black is dioxynaphthoquinone or naphthazarin. It is produced by
the action of zinc and concentrated sulphuric acid on alpha-dinitronaphthalene,
and subsequent treatment of the quinone thus obtained with sodium msulphite.

Alizarin black R and the more concentrated and purer brand W R are
black-brown pastes, difficultly soluble in water

; the solution in caustic soda-lye
ia blue, and is precipitated by hydrochloric acid ; solution in red ; on

40
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diluting, brown precipitate. Alizarin black R is also furnished to the trade
as a black powder, six times as strong as the paste.

Alizarin black S or S R forms a black paste smelling of sulphur dioxide,

or a black powder, five times as strong, and is soluble in cold water with a
red-brown colour

; hydrochloric acid has no action on the solution, caustic
soda turns it blue. The solution in sulphuric acid is dark olive, and becomes
red on heating, evolving the smell of sulphur dioxide ; the olive solution yields
a dark brown precipitate on diluting.

The bisulphite compound is stable towards the action of hydrochloric acid
or diluted sulphuric acid; by ammonia, caustic alkalies, and alkaline car-
bonates it is resolved into the two components. The same decomposition
takes place in dyeing; dioxynaphthoquinone is liberated on heating, and
combines with chromium hydroxide to form the colour-lake.

Application .—Alizarin black is principally used in calico-printing and
in wool dyeing for the production of fast black shades with the aid of
chromium mordants; but it is not extensively employed in cotton dyeing,
since it is difficult to obtain full shades, and the colouring matter is too
expensive.

Cotton is mordanted with H. Koechlin’s alkaline chromium mordant (p,

251), and dyed in a concentrated bath, with the addition of acetic acid (3 parts
for 1,000 parts of dye-liquor) and common salt (25 per cent, of the weight of
the material); 40 per cent. Alizarin black S are required for a full shade. A
reddish-black is obtained which is extremely fast to all agents

;
a jet-black

may ^ produced bv shading with Coerulein or other mordant colours.
Alizarin black may be dyed exactly like Alizarin blue S by the single bath
or padding method (p. 609).

Wool is mordanted with bichromate, and dyed by the methods given on
p. 568. 3 per cent, of Alizarin black S in paste is required for a slate shade,
and 20 to 35 per cent, for a full black (which appears slightly reddish). The
colour combines well with other mordant dyestulls, and is exceedingly fast to
light, milling, rubbing, acids, and alkalies.

Alizarin black W R may be employed with advantage for the production
of full shades in <ws bath. The bath is prepared with 1 to 3 litres (galls.)
acetic acid, 30 per cent, for 1,000 litres (galls.) water, and, after entering the
wool, it is heated within half an hour to the boil, and boiled one hour

;
it is

then cooled off to 80® 0. (for loose wool cooling may be dispensed with), and
1 J per cent, bichromate is added

; finally, the colour is developed and fixed by
one hour's boiling. This black possesses the same fastness as that produced in
two baths, except that it tends to rubbing.

The makers of Alizarin black formerly recommended the following process

;

—^Prepare the bath at a temperature not exceeding SO*" C. with 6 kgs. (lbs.)
chromium acetate, 32* Tw., for 100 kgs. (lbs.) of wool

; enter the material, and
boil for ono hour, cool with cold water to 70®, add the required amount of
dyestuff gradually, and boil one hour more. After this time add, to develop
the shade completely, 3 to 4 kgs. (lbs.) liquor ammonias for every 100 kgs. (lbs.)
of material, and boil again for half an hour ; finally, rinse well.

Another process of dyeing Alizarin black by the one-bath method, which
was also proposed by the makers, consists in boiling unmordanted wool with
35 per cent, of Alizarin black in a concentrated bath for one hour, addin<» a
solution of 10 per cent, of alum, 1 per cent, of copper sulphate, and J per cent,
of oxalic acid to the bath, and boiling one and a-half hours longer. The black
will be bluer if, after this time, 1 to 1| parts of ammonia are added to the
dye Uth for every 1,000 parts of liquor, and the boiling is continued
for half an hour. While adding the ammonia the wool has to bo
taken out.
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Silk is mordanted previous to dyeing with chromium by the methods
given on p. 570.

Alizarin black can also be dyed on silk without boiled*off liquor
; in this

case a concentrated bath is required containing 7 parts of Alizarin black paste

in 100 parts of water. Enter cold, heat gradually in the space of forty-five

minutes to the boil, and boil for one hour longer; wring and rinse well
; soap

for fifteen minutes in boiling soap solution, 2 grms. per litre (} oz. per gall.),

brighten with acetic acid, wring, and dry.

An iron mordant is also recommended by the makers for dyeing Alizarin

black on silk in the following manner :—Work the silk for two hours in a bath
of stannic chloride (52” Tw.), wring and rinse well, and soap for two hours at
35” C. with 5 per cent, soap and GO per cent, soda crystals. Then work the
silk for half an hour in nitrate of iron (52” Tw.), rinse, soap for one and a-

half hours at 75"^ C. in a 10 per cent, solution of neutral soap, and rinse again.

After this, work the silk in a bath of 10 per cent, yellow prussiate of potash
and 20 per cent, hydrochloric acid (which treatment imparts a bluish tone, see

p. 271), and steep for two hours at incipient boiling in a solution of 50 per
cent, catechu (of the weight of the silk) ; rinse again. Dye with 30 per cent.

Alizarin black W R in a bath containing 5 per cent, neutral soap and a small

amount of acetic acid
;
enter cold, heat in one hour to the boil, and continue

boiling for one and a-half hours. For lighter weighting the treatment with
stannic chloride and the following soaping may be omitted.

ALIZARIN DARE GREEN W (B.A.S.F.).

Alizarin dark green W is produced by a treatment of the naphthazarine

melt (see Alizarin blacky p. 625) with phenols.

Black paste or powder, difficultly soluble in water ; solution in caustic soda-

lye, blue ; on addition of HCl, dark violet precipitate
;
solution in II2SO4, dark

violet
;
on diluting, redder and dark precipitate.

Application.—Alizarin dark green W is dyed either on chromed wool or
in an acid bath with subsequent chroming with bichromate, or with chromium
fiuoride. On chromed wool, if subsequently chromed with fiuorchrome, it dyes
dark bluish-green shades, and if chromed with bichromate, dark yellowish-

green shades of fairly good fastness to light and milling, and good fastness to

acids and alkalies. It is useful for shading and saddening colours on piece

goods, and is best dyed in an acid bath, and subsequently chromed with
bichromate.

ALIZARIN GREEN B and G (Dahl).

O=C„H,(OH)^g>0,„Hj . SO,H (1).

These two dyestuffs belong to the oxazine group and are produced by the
action of beta-naphthoquinone sulphonio acid on (2) amino- (1) naphthol-

(4) sulphonic acid (‘*B’' brand) or on (1) amino- (2) naphthol- (6) sulphonic
acid (“ Q ” brand).

Dark bluish-green (B) or black (G) powder, difficultly soluble in water;
aqueous solution, bluish; HOI, dark precipitate, soluble with a violet colour
(B) or crystalline precipitate, readily soluble with a red colour (G) ; NaOH,
soluble green precipitate

; solution in H2SO4, pale dark blue (B) or ]^e blue-

green (Q) ; on diluting, violet.

Application.—Alizarin green B and Q are dyed on chromed wool in
a bath feebly acidulated with acetic add exactly like the Alizarins (p. 568).
Enter lukewarm, heat within one hour to 70” C. and then to boiling, boiling
one to one and a-half hours; in order to make the shade more bluish and
faster to akaline milling, cool the bath, add 1 part ammonia liquor for 1,000
parts of dye-liquor and work five to ten minutes without steam. Fairly bright
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green shades of good fastness to milling, acids, and alkalies, and fairly good

fastness to light are obtained in this way. They become red-brown by

carbonising, but the original shade is restored by ammonia.

On chromed silk, green shades fast to water and washing are obtained.

QTJINONEOXIMES OR NITROSO-COMPOUNDS.

By the action of nitrous acid on certain phenols compounds are obtained

which are frequently called nitroso-phenols, the correct name of which,

however, is “ quinoneoxime,” since they do not contain the nitroso-group NO,

but the quinoneoxime-group
|

The orthoquinoneoximes dye on metallic

mordants, according to St. v. Kostanecki,'^ while the other quinoneoximes do not.

C 0
The combination of atoms I I acts both as a chromophorous and as

C N(OH)
an auxochromous group. These colours are permanently decolourised by the

action of reducing agents, aminophenols being formed.

The nitroso-compounds are used almost exclusively in combination with

iron mordants in calico-printing, and invariably produce with this metal green

shades, which are distinguished by fastness to light. Cobalt or nickel mor-

dants yield rich browns. Naphthol green B (Cassella), an acid dyestuff

(p. 555), also belongs to this group.

DINITROSO-RESORCIN.

/
or

INCH

=0
NOH

OHLORIN. FAST GREEN. DARE GREEN. RUSSIAN GREEN. ALSACE
GREEN.

Dinitroso-resorcin forms a grey powder, sparingly soluble in cold, but more
soluble in hot water. It forms two classes of salts ; the acid salts with one
equivalent of alkali are crystalline and sparingly soluble in water

;
the neutral

salts with two equivalents of alkali are readily soluble in water. The ferric

salt is dark green.

The commercial product is sold as a dark grey paste (the dry powder being
explosive), which dissolves in water with an olive-yellow colour. Hydrochloric
acid has no action on the solution

; caustic soda makes it darker. The solution
in sulphuric acid is pale yellow, and becomes lighter on being diluted witli

water.

--Dinitroso-resorcin may be used in dyeing cotton piece
go<^s. The material is mordanted with pyrolignite by padding, ageing, and
fixing with silicate of soda and chalk; then, after being washed in water,
it^ is dyed in a neutral bath or in one which has been very slightly acidified
with acetic acid (to neutralise lime), entered at the ordinary temperature,
heated in forty-five minutes to the boil, washed, and dried. Dinitroso-resorcin
dyes a dark olive-green, fairly fast to light and moderately fast to soap.

Joum, Soc, Dyers and Col., 1888, u. 7.
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H. Koechlin has produced on calico a fine brown with the aid of a cobalt

mordant by printing a paste prepared with 29 grms. of cobalt nitrate, 25 grms.

of sodium acetate, and 1 litre of tragacanth size, passing through aluminate of

soda at 30** C. and dyeing in a bath containing 5 grms. of Dinitroso>resorcin

and 6 grms. of a solution of calcium chloride (32” Tw.) per metre of calico.

Nickel salts may also be used in place of cobalt salts.

Very fast green and brown colours can be produced on wool or silk by
similar processes. Wool is mordanted with 10 per cent, copperas with the

addition of 5 to 10 per cent, tartar or oxalic acid, well rinsed, and dyed with

very gradual heating in a feebly acid-bath. On chromed wool a tobaco) brown
is produced. Silk is mordanted in nitrate of iron and slowly dyed in a feebly

acid bath.

ESSAIN.
Essain is a brown colouring matter obtained from Dinitroso-resorcin.

According to H. Schaffer* and F. Binder,* for the production of Essain

350 grms. Dinitroso-resorcin paste (50 per cent.), 255 c.c. hydrosulphite of

sodium, and 312 c.c. water are mixed. The hydrosulphite is prepared by
reducing 700 c.c. of sodium bisulphite (82* Tw.) with 200 grms. of zinc

dust. At first the reaction is slow, but it soon becomes more active, and
a considerable amount of froth is formed

;
the reaction lasts about two hours

and a-half (during which time the mixture must be stirred to regulate the

action of the reducing agent) and the temperature rises to 58*. After cooling,

the colouring matter is filtered, and is obtained as a perfectly clear brownish-

red liquid which mixes in any proportion with water or acetic acid.

Application,—Essain has been used for some time in the United States

for calico-printing. It can also serve for wool printing and wool dyeing.

It produces pure reddish-brown shades, fast to soap, acids, and alkalies, but

especially to light. It is fixed by means of chromium mordants. Wool is

mordanted with bichromate and dyed in a fresh bath with Essain with the

addition of some oxalic acid (Schaffer), About 8 per cent, of the colouring

matter produces an average brown.
NITROSO-NAPHTHOL. OioH^NOg.
GAMBIN R and Y (Holliday, Berlin). ALSACE GREEN J (Thann).

Two isomeric compounds of very similar properties are in the market
which are produced by the action of nitrous acid on alpha-naphlhol and
beta-naphthol respectively. Both are naph^quinoneoximes. Nitroso-alpha-

naphthol (Gambin R), the product of alpha-naphthol, is

/CO—C=N(OH)
C,hX

I ;

^CH=CH
nitroso-betanaphthol (Gambin Y) is

/C=N(OH)—0=0

CH« .hi

They form greenish-brown pastes, sparingly soluble in water. The aqueous
solution is not affected by hydrochloric acid; in caustic soda the colours
dissolve freely with a yellow colour. The solutions in sulphuric acid are
brown and yield brown precipitates on diluting with water.

^
Application,—The Nitroso-naphthols are principally used in calico-

printing and in wool dyeing. They produce with iron mordants olive-greens,
approa^ing the shades obtained by Dinitroso-resorcin

; with chromium

^Joum, Soe, Dyers and Col,^ 1891, p. 138.



A MANUAL OF DYEING.630

mordants, cutch shades
; with nickel salts they produce bronzes

;
with cobalfc,

cutch-browns ;
with cerium bronzes with a brown tinge; with uranium,

yellows. The shades obtained by Nitroso-alphanaphthol are in general darker

than those obtained by Nitroso-betanaphthol.* The Nitroso-naphthols may be

used for dyeing cotton or wool, producing with the usual mordants shades which

are very fast to light and soap. For printing, their application is more difficult,

because they appear to be volatilised and, perhaps, to decompose on steaming.

The colour should be well mixed with three or four times its weight of

cold water before being added to the dye-bath
;
wooden vessels should be used,

as iron in any form tends to green the shades produced.

Cotton is dyed by exactly the same method as with Dinitroso-resorcin.

Wool.

—

Browns are produced by previously mordanting the wool with
potassium bichromate with, or without, the addition of tartar or sulphuric

acid ; the latter makes the shade redder. For a full shade, up to 30 per cent,

of Nitroso-naphthol is required. Add the colour to the lukewarm bath, enter

the goods, heat slowly to the boil and boil for half an hour or more.

OUve shades are obtained by proceeding in the above manner and then
saddening to the required shade with ferrous sulphate

;
the longer the material

remains in this bath and the more copperas there is used, the greener is the

shade.

Green.—Mordant with 3 per cent, of ferrous sulphate and 1 to 3 per cent,

of tartar, wash and dye in a fresh bath with Nitroso-naphthol in Uie same
manner as for brown

;
if the wool is afterwards boiled with bichromate the

shade can be turned to an olive.

The Nitroso-naphthols combine well with wood-colours, Alizarins, and other
mordant^solours. The colours on iron mordants are extremely fast to light

those on chromium mordants not quite so, although very fast in full shades.

DIOXIN (Leonhardt). GAMBIN B (Holliday).

yCH -CH
OioH,N03 orCeH3(OH)C |

C=0
II

N(OH)

Dioxin is the product of the leaction of nitrous acid on (2:7) dioxy-
naphthalene. It forms a brown paste, which is sparingly soluble in water with
a brown colour. It dissolves in caustic soda with an intense brown-red colour,

and is precipitated from this solution by hydrochloric acid. It dissolves in

sulphuric acid with a bright green colour; this solution yields a red-brown
precipitate on diluting with water.

jlppliccitioTb .—Dioxin is dyed on wool either with an iron mordant
(copperas and oxalic acid or tartar) or with a chrome mordant by the methods
^ven for Nitroso-naphthol. It yields with iron a yellowish-green which is

brightened by milling
;
with chrome it produces a brown which is not fast to

milling, but does not bleed into the white
; on wool mordanted with mixtures

of chrome and iron compound shades may be produced. The various shades-

resist the action of light well.

* Ed. Koeohlin, Joum. Soc. Dyers and Co^., 1891, p. 137.
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ACID CHROME COLOURS.

This is a comparatively new group of colours, a few of which only were
named in the first edition of this book, the method of after-chroming then

being hardly known.
'^I'he group consists of dyestuffs which can be dyed on wool in an acid bath,

and may be after-treated on the fibre by bichromates or chromium salts. The
majority of the acid chrome colours are azo-compounds, principally derivatives

of salicylic acid or of orthoaminophenol. A number of derivatives of anthra-

cene or of pyrogallol, which by their tinctorial properties might have been
classed under this group^ have been described under the heading of Mordcml
Colours, while, on the other hand, various other products, such as Chromogen I

(M.LB.)—i.e., 1 : 8 dioxynaphthalene 3 : 6 disulphonic acid, or chromotrop
acid—will be considered here. Various triphenylmethane colours

—

e.g.. Patent
blue A and Brilliant milling green B—can also be dyed in the same way, and
are very useful for shading and brightening.

The dyestuffs of this group are chiefly dyed on wool, and find little appli-

cation on the other fibres. They are most generally dyed by the after-chroming

method ; but a great many can also be dyed on chromed wool, and some of

them may be dyed direct in an acid bath on wool without any after-treatment.

Aluminium salts are rarely used for these colours. On silk the acid chrome
colours might be used in tie same way as on wool but for the reason that an
after-treatment with bichromate is not very suitable for the silk fibre. Some
of them are dyed direct on silk owing to their good fastness to water on this

fibre. A few members of this group are used in calico-printing in combination
with chromium salts.

The majority of the acid chrome colours are distinguished by very good
fastness to light, washing, milling, alkalies, acids, perspiration, rubbing, and
to wearing in general. Some are also fast to acid cross dyeing, stoving,

and potting or wet steaming. The colours belonging to different chemical

groups do not show a uniform behaviour; but, as a rule, only such

products are recommended for acid chrome dyeing as are very fast to light

and milling when dyed in this way. The acid chrome colours may also be
dyed direct, but many of them are without value unless fixed with chrome.*

The acid chrome colours are chiefly used for the production of colours fast

to milling—t.e., on loose wool, slubbing, or tops and yarns, but also for colours

fast to wearing on piece goods, especially gentlemen's suitings.

Dyeing of Wool.—The after-chroming or one-bath method is carried out in
the following way :—The bath is prepared with the necessary colouring matter,

10 per cent. Glaubersalt, and 1 to 5 per cent, acetic acid 30 per cent. (8® Tw.),

After entering the material at 40** to GO"" C., tlie bath is heated gradually to

boiling, and boiled for about one hour, during which time it is exhausted by
the addition of 5 to 8 per cent, acetic acid, or 1 to 4 per cent, sulphuric acid.

After slightly cooling off the liquor, the required quantity of bichromate

—

usually fld)out one-half to two-thirds the weight of dyestuff (in powder)—is

added, and the bath boiled again for a-half or three-quarters of an hour. With

* Many of the acid chrome colours show a totally different colour in combination with
chrome to the direct dyed shades, especially when after-chromed—e.p., many of the blacks
and blues dye in an acid bath a red or crimson shade which, by after-chroming or dyeing
on chromium mordants, are converted into black or blue. Most of such colours are hot
suitable for direct dyeing. Exceptions are— the Chromotropes—discussed under the
heading of diet'd colours, which mi^t also be included under the Acid chrome colours.
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many dyestuffs, instead of acetic acid, 1 to 4 per cent, sulphuric acid (5 per

cent, for blacks), or about the same quantity of formic acid (85 per cent.), may
be used ; an excess of sulphuric acid frequently causes the shade to be dulled

by the chroming.

Chromium fluoride is used instead of bichromate with a few dyestuffs

which do not resist the oxidising action of chromic acid. It has, however,

not found much favour, since the majority of colours are not flxed well, and the

liberated hydrofluoric add gives the wool a harsh feel.

Some dyestuffs—e.^.. Chromate black (Berlin)—are treated with advantage
with a mixture of to 2 per cent, bichromate, and 1^ to 2 per cent, cupric

sulphate, to which, for dark shades, 3 per cent, acetic acid, or ^ to 1 per cent,

sulphuric acid are added if the after-treatment is carried out in a separate bath.

We mention in this place also those colours which are after-treated with
copper sulphate, such as Alizadine black (Holliday), Copper blue, Cyprus blue,

and Cyprus green (pp. 543 and 556), which, however, are not fast to milling,

and serve chiefly for piece dyeing.

The after-chroming may be carried out in a separate bath, in which case

some acid is added together with the chrome ; but, generally, chroming in the

dye-bath is preferred.

In the case of dyestuffs which are precipitated by calcium salts, it is well,

before adding the dyestuff, to correct calcareous water by the addition of

about 300 to 600 grms. (3 to 6 lbs.) ammonium oxalate per 1,000 litres

(1,000 galls.) liquor.

Copper vessels should not be polished, the coating produced by the ordinary
use of the vessel diminishing considerably the detrimental effect of the metal
on the colours. In the case of dyestuffs very sensitive to its action, copper
vessels are first prepared at 50® 0. with \ per cent, ammonium sulphocyanide
(of the weight of the wool to be dyed), and after this liquor has been allowed
to act for about twenty minutes, the dyestuff, sodium sulphate, and acid are
added. A protective coating of sulphocyanide of copper seems to be produced
by this treatment.

For subsequently shading the acid chrome colours after they have been
fixed with chrome, the same colours may be used, especially in the case of
loose wool, the dye-bath being slightly cooled off, and after addition of fresh
dyestuff gradually brought to the boil, and boiled for twenty to thirty

minutes. If only small quantities of colouring matters are subsequently
added (not exceeding a quarter of the original quantity), a repeated
chroming may be dispensed with.

A number of ordinary acid colours fast to milling, such as Patent blue A,
Brilliant milling green B, Sulphone cyanin, Fast acid violet, Formyl violet.

Milling yellow, Sulphone yellow, <kc., may also be used for shading by adding
them, along with the acid chrome colours, to the bath as well as after the dye
has been chromed.

In the same way a great number of acid levelling dyestuffs may be em-
ployed, especially for subsequently shading the chromed colours on yarns and
piece goods—c.gf., the various brands of Patent blue, Cyanol, Cyanol mat green,
Fast green. Alkali fast green, Naphthalene green. Acid violet. Azo-carmine,
Rosinduline, Lanafuchsin, Azo - grenadin, Sorbin red, Tartrazin, Flavazin,

Fast light yellow, Orange, <ko. The quantity to be used of such levelling

colours should not be so large as to deteriorate the fastness of the dyed shade.
The dye-bath used for dyeing and subsequent chroming may be used for

dyeing and chroming further lots. In order to exhaust the chrome remaining
in the old liquor, it is well to boil the wool in the same for twenty to thirty
minutes before adding fresh dyestuff.

A variation of the general method of dyeing acid chrome colours is that
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with the use of the Metachrome imordcmt (Berlin),'^ which mordant is a mixture

of yellow chromate with ammonium sulphate. The bath is prepared with

3 per cent, or more Metachrome mordant and with the requisite quantity of

dyestuff, and after entering the wool at a temperature not less than 60* C., the

bath is brought to the boil, and heated until it is only slightly yellow, and
then for one hour more; this prolonged boiling is necessary to develop and
fix the colours well. In the hot dye-bath the ammonium salt is gradually

decomposed, ammonia escaping, and sulphuric acid being liberated so as to

act on the dyestuff and the neutral chromate (see the similar application of

ammonium salts for fixing acid colours, p. 514). Yarns or piece goods are best

boiled first with two-thirds of the required amount of Metachrome mordant
for a half to three-quarters of an hour, and after neutralising the bath with
ammonia, the rest of the mordant and the required colouring matters are

added, and dyed as above. Soft water is to be preferred for this process

;

hard water should be boiled with the mordant for some minutes before adding

the dyestuffs.

The method is employed for the various Metachrome colours (Berlin)—s.y.,

MetachroTne brown B paste, Metachrome hordeaux B and R paste. Metachrome
yellow B paste, Metachrome yellow D, B D, 2 R D powder. Metachrome orange R
double paste, which may be shaded with Cyprus green B (p. 556), Indocyanine
B (p. 552), and others. These dyestuffs yield colours of excellent fastness to

light, milling, washing, acids, and alkalies, and are very valuable for the

dyeing of loose wool, tops, yarns, and piece goods.

Another variation of a similar kind is the so called chromate method pro-

posed by L. Cassella <k Co. The bath is prepared with the necessary quantity
of dyestuff and bichromate of potash or soda (about a half to two-thirds of the
weight of dyestuff), and, in addition, 10 per cent. Glaubersalt for piece goods.

The dyestuff and the bichromate are added separately to the dye-liquor. The
material is entered at 70® to 80° C., and the bath brought to the boil within a
quarter of an hour, and boiled for three-quarters of an hour. It is then
exhausted by the addition of 2 to 3 per cent, acetic acid 30 per cent. (8® Tw.),

and continued boiling for three-quarters to one and a quarter hours.

This method is employed for the various Anthracene chromate colours

(Cassella)

—

e.g., Anthracene chromate brotvn E B and S O, Anthracene chromate
green B, Anthracene chromate blue X R, Anthracene chromate violet X B,

Anthracene yellow G and B X, <kc., which may be shaded with Diamine fast

red F (p. 391), Wool red B (p. 532), Brilliant milling green B (p. 555),

Alpha-naphthol blue, and others. The colours are also very well adapted
for dyeing loose wool, tops, yarns, and pieces, and possess excellent fastness

to light, milling, washing, acids, and alkalies.

Dyeing of &lk,—Silk may be dyed like wool with the acid chrome colours.

Since, however, the silk fibre is more sensitive to the action of chromic acid,

such dyestuffs should be preferred as do not require heavy chroming to be
developed and fixed, and which practically possess the same shade before and
after chroming.

The dyeing is usually carried out with the addition of 2 to 5 per cent,

acetic acid, beginning at 40° to 50®, raising to the boiling temperature, and
exhausting the liquor with some sulphuric acid. For chroming, 1 to 2 per
cent, bichromate, or 1 to 3 per cent, chromium fluoride, with the addition of
5 to 8 per cent, acetic acid are used

;
the silk is worked for a quarter of an

hour in the boiling hot bath and then rinsed and brightened.
The acid chrome colours may be used in silk dyeing if colours fast to washing

are required. They are, however, not very frequently employed in silk dyeing

* English Patent 8874, 1900 ; J.oum, 80c. JDytrs and Col., 1901, p. 67*
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Numerous add chroim colours yielding all kinds of shades are fur-

nished by the various aniline colour works. They more or less resemble
each other, being applied practically in the same way. Since the chemical
constitution of most of these products has not yet been disclosed, wo refrain

from enumerating them, and shall only describe those the constitution of which
we are in a position to communicate.

The principal method of dyeing has been indicated on p. 631. It may be
noted that most of these dyestuffs can also be dyed very well on chromed wool,
and the blue acid chrome colours especially are frequently employed in this

way in order to produce brighter shades
; frequently the colours dyed on

chromed wool are gently after-chromed so as to improve the fastness to
milling.

Name of Coloun,

Acid alizarin colour
Acid anthracene ,,

Acid chrome ,,

Alizarin azo ,,

Anthra chrome ,,

Anthracene acid
,

,

Anthracene chrome colours,

Anthracene chromate „
Anthracyl chrome ,,

Chrome fast
,

,

Diamond
Domingo alizarin „
Domingo chrome ,,

Erio c&ome ,,

Meta chrome „
Omega chrome ,,

Oxy chrome ,,

Palatine chrome „
Salicine „

Makers.

. M.L.B.
. Bayer.

• »»

. Durand.

. Leonhardt.

. Cassella.

• »»

DahY.

. Ch. Ind. Basle, Berlin.

. Bayer.

. Leonhardt.

. Sandoz.

. Oehler-Griesheim.

. B.A.S.E.

. Kalle.

Attention may also be called to the Ghromotropes discussed on p. 532, which
may also be classed as ** Acid chrome colours,’’ and in addition various other

“Acid colours” and Alizarin colours (see pp. 602, 605, 606, 611, et seq.).

The following dyestuffs, the constitution of which has been disclosed, may
be briefly described.

DIAMOND BLACK F (Bayer).

. CioHg • N ; N . OioH5(OH)(SO,Na).

For the production of Diamond black F aminosalicylic acid is diazotised

and combing with alpha-naphthylamine ; the product is rediazotised and
combined with alpha-naphtholsulphonic acid N \V.

Brownish-black powder
; aqueous solution, blue-violet

;
HCl, violet precipi-

tate ;
NaOH, turns the solution blue ; solution in H2SO4, green ; on diluting,

violet precipitate.

Application.—Diamond black chiefly serves for dyeing wool together
with bichromate by the one-bath method. Dye with the iddition of 4 to

5 per cent, acetic acid and 10 per cent. Glaubersalt, enter at 70”, heat to

the boil, boil for three-quarters of an hour, and exhaust the bath with
2 to per cent, sulphuric acid within half an hour; add Ijt to 2 per cent.

bi<^omate and work, boiling for thirty to forty minutes. The commercial
product being disposed to frothing, it is well to boil it in the half-filled

dye-vessel, together with the acetic acid, and then only to fill up with water.

C.

OH
iH3<eC02N
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The black produced in this way is very fast to light, milling, acids, and
alkalies. White cotton is stained on milling; in order to produce colours

which do not stain cotton, the chroming may be effected with a mixture of

per cent, bichromate and 2 to 3 per cent, copper sulphate. When dyeing
with acetic acid alone instead of using sulphuric acid a more bluish-black is

obtained which, however, is not quite so fast to milling. Very good and fast

blacks are also obtained by the use of formic acid, the dyeing being started

with § per cent, formic acid 85 per cent, and 3^ per cent, being idded for

exhausting the dye.

The mordanting and dyeing, or two-bath method, yields blacks of a more
violet caste, which are also less fast to milling than those obtained by the one-

bath method.
Diamond black F is the chief brand represented by the above formula, and

yields a jet-black by the one-bath method. The brands B B, G A, and N G
produce more bluish shades of black, and N R a reddish shade of black of

equally good fastness.

Silt may be dyed like wool, the quantity of bichromate being reduced to

1 per cent, in order to preserve the quality of the silk. The colour is very

iaflt to light, washing, water, alkalies, acids, and stoving.

Acid chrome blacks, similar to or identical with this series of Diamond
black, are :

—

DIAMOND BLACK (B.A.S.F., Berlin, Leonhardt, &c.).

ANTHRACENE ACID BLACK (Cassella).

BRILLIANT CHROME BLACK (Poirrier).

ERA BLACK (Levinstein).

BRIO CHROME BLACK A (Geigy).

PAST CHROME BLACK (Chem. Ind. Basle, Holliday, Ac.).

SALICINE BLACK D (Kalle).

DIAMOND BLACK PV (Bayer).

o Aminophenol sulphonic acid—1 ; 5 dioxynaphthalene.

Brown powder; aqueous solution, bluish-red; HCl, dark red precipitate;

NaOH, no change; solution in H2SO4, blackish-green; on diluting, reddish

precipitate.

Application ,—This brand is valuable for dyeing wool fast to potting.

Prepare the bath with per cent, acetic acid, dye, boiling fifteen to twenty
minutes, add per cent, sulphuric acid, boil again for fifteen to twenty
minutes and allow to feed for half an hour without steam, and add 2 to

2J per cent, bichromate, boiling thirty to forty minutes. When dyeing in

copper vessels it is well to add \ grm. ammonium sulphocyanide per Htre

of liquor (J oz. per 100 galls.). Diamond black P V dyes a jet-black, equalling

the “F” brand (p. 634) in fastness, while, in addition, it is fast to potting,

and does not stain white cotton on milling.

DIAMOND BLACK PVB and P2B (Bayer) are similar to the «PV'’
brand and dye more bluish shades of the same fastness.

ANTHRACENE CHROME BLACK 5 B and F (Cassella).

These are azo-compounds of diazotised (2 : 3) aminonaphthol sulphonic acid.

Brown powder; aqueous solution, darx violet; HCl, readily soluble red-

violet precipitate; NaOH, readily soluble precipitate, forming a blue-violet

solution; solution in HjSO^ blackish-blue (F) or red-violet (5 B) ; on diluting

red-violet solution and precipitate.

Application,—^Anthracene chrome black is dyed on wool only and is

always chromed after dyeing. Calcareous water should be corrected with
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ammonium oxalate when using the “F” brand. Dye with the addition
of 5 per cent, acetic acid, boiling a half to three^uarters of an hour, add
1 ^ to 2

]^
per cent, sulphuric acid in two portions, boil until the bath is nearly

decolourised, and finally chrome with to 2i per cent, bichromate, boiling
gently. When chroming in a separate bath add 2 per cent, hydrochloric acid
to dissolve a deposit of calcium oxalate. The black is developed by the
chroming, the direct colour being dull violet. If too much sulphuric acid
is used the black will loose its fine bloom. Anthracene chrome black 5 B may
also be dyed with formic acid (p. 635). Anthracene chrome black F dyes
a very fine jet-black without a reddish cast, similar to logwood black and not
changing its tone in artificial light. The “5 B ” brand dyes a more greenish-
black, which is also very fine, especially in deep shades. Both brands are very
fast to light, milling, alkalies, and acids ; they resist acid cross dyeing, and on
milling they do not stain white cotton. Anthracene chrome black F is fairly
fast to potting, but the “5 B ” brand is perfectly fast in this respect.

ANTHRACENE CHROME BLACK FE resembles the “F” brand and yields
deeper shades of black.

ANTHRACENE CHROME BLACK P EXTRA, PPN EXTRA, and other
“ F ** brands behave like Anthracene chrome black 5 B, especially in fastness
to potting.

Acid chrome blacks of very good fastness to potting are also :

—

CORVAN BLACK B, B G, T (B.A.S.F.).

CHROMATE BLACK P P, P B, P 4 B, P T (Berlin).

ERIO CHROME BLACK P (Geigy).

PALATINE CHROME BLACK P (B.A.S.P.). ACID ALIZARIN BLACK
S E (M.L.B.).

00 Diaminophenyl sulphonic
®^^^<^bet^naphthol.

Brown-black, sparingly soluble powder or paste
; aqueous solution, dark

blue; HCl, red precipitate; NaOH, greenish-blue precipitate; solution inH2SO4,
violet

; on diluting, red precipitate.

tAppUcO/tioTi,—This dyestuff is also principally used for dyeing wool by
the after-chroming method, but can be dyed fairly well on chromed wool
by the two-bath method. The dyestuff should be mixed well with cold
condensed water and added through a fine sieve to the dye-bath. Calcareous
water should be corrected by the addition of ammonium oxalate (p. 632). Dye
with the addition of 10 per cent. Glaubersalt, add 4 to 8 per cent, acetic acid
heat to the boil and boil for half an hour, add after half an hour 2 to 4 per
cent, acetic acid or 1 to 2 per cent sulphuric acid, boil half an hour longer, and
chrome, boiling half an hour with 1J per cent, bichromate. Palatine chrome
black F, or Acid alizarin black S E, dyes a bloomy black of excellent fastness
to light and very good fastness to milling, alkalies, adds, and stoving.

O
CHROME BLACK S (B.AS.F.). ACID ALIZARIN BLACK

8 N (M.L.B.).

These dyestuffs closely resemble the preceding two brands. They are
distinguished by better solubility, and may be dyed with sulphuric acid
instead of acetic acid.

In ^dition to the preceding, a great number of brands of very similar^ ckrome black FF, FT, L, LN, Acid alizarin black
o E T, 8N T, &c., are found in commerce.

Acid chrome blacks, more or less resembling the preceding brands in general
tinctorial properties and fastness, are furnished to the trade by most wiiline
colour works. ^
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DIAMOND GREEN (Saver).

This dyestuff is producea like Diamond black F, 1 : 8 dioxynaphthalene (4)

Bulphonic acid being used as component in place of alpha-naphthol sulphonic

acid N W.
Reddish glittering powder ; aqueous solution, blue

;
HCl, violet precipi-

tate ;
NaOH, red-violet solution; solution in HgSO^, dark green; on

diluting, blue precipitate.

Application and Properties .—Same as Diamond black F (p. 634).

Diamond green dyes in combination with chromium mordants dark green

(Russian green) of excellent fastness to light) milling, alkalies, and acids,

and serves principally for shading purposes.

CHROME PATENT GREEN A and N (Kalle).

yOII
CeH3< COoNa

fN .

c.n*
N :N.)
N :N./ OioH,(NHj)(OH)(S03Na),

Chrome patent green is 'produced by combining diazo-salicylic acid with
alpha-naphthylamine or alpha-naphthylamine sulphonic acid Cl, diazotising

the product and combining the same, and also diazo-benzene with 1 :

8

amino-

naphthol (4 : 6
)
disulphonic acid K.

Violet -brown powder; aqueous solution, red -brown ; HCl, blue-black

soluble precipitate
;
NaOH, blue solution

;
solution in H

2
®^

4>
black-green

;

on diluting, greenish-blue solution and black precipitate.

Application.—Chrome patent green is dyed on wool with the addition of

4 per cent, acetic acid, exhausting the bath with 1 per cent, sulphuric acid,

and chroming with \\ per cent, bichromate. It dyes a fairly bright, dark
bluish-green of very good fastness to light, milling, alkalies, and acids.

CHROMOGENE I (M.L.B.).

Chromogene I is the colourless sodium salt of (1 : 8 ) dioxynaphthalene

(3 : 6)
disulphonic acid, the so-called chromotrop acid which, by oxidation with

bichromate, is converted into an exceedingly fast brown colour.

White powder; aqueous solution, pale orown
; HCl or NaOH, no change;

solution in HgSO^, colourless
;
on diluting, no change.

Application.—Chromogene I serves for dyeing wool brown. Dyed direct

it does not colour the wool, nor can it be used for dyeing mordanted wool,

since it requires severe prolonged chroming with bichromate and sulphuric

acid. Dye boiling one hour with the addition of 4 per cent, sulphuric aciil

and 10 per cent. Glaubersalt, add 3 per cent, bichromate and 1 per cent, sul-

phuric acid, boiling again not less than one to one and a-half hours to develop
the colour completely and evenly. A yellowish, not very full, brown is

obtained, which is of excellent fastness to light, milling, alkalies, and acids,

and which is well adapted for light and medium mode shades.

SULPHAMINE BROWN (Dahl). NAPHTHINE BROWN (Poirrier).

Sulphamine brown A or Naphthine brown a is produced by the action of

diazotised alpha-naphthylamine upon the sodium bisulphite compound of
nitroso beta-naphthol and Sulphamine brown B or Naphthine brown 0 by
using beta-naphthylamine in place of the alpha-compound.

Sulphamine Brovm A.—Red-brown powder
;
aqueous solution, red-brown ;

HCl, brown precipitate
;
NnOH, brown precipitate; solution in H.

2
SO4,

black
green

; on diluting, brown precipitate.

Sulphamine Brown B.—Solution in HgSO^, violet
; otherwise the reactions

are similar to those of the “A ” brand, but more yellowish.
Application

,

—Sulphamine brown or Naphthine brown is not an acid
chrome dyestuff in the exact meaning of the term, but it may be described
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here, since it can be after-treated with bichromate. Sulphamine brown A
dyes on wool, with the addition of 5 to 10 per cent, sodium bisulphate, a fine

reddish-brown, and the brand a yellow-brown of fairly good fastness to

light and milling, and good fastness to alkalies and acids
;
by treatment with

2^ to 5 per cent copper sulphate, these are converted into very deep bluish-

browns of slightly greater fastness to light and milling. The after-treatment

may also be earned out with a mixture of 2 to 3 per cent, bichromate, and

2^ to 5 per cent, copper sulphate. Sulphamine brown may also be dyed with

the addition of acetic acid on chromed wool, and after-treated with copper

sulphate. Silk is dyed in boiled-off liquor acidulated with sulphuric acid, and
after-treated with copper sulphate. A deep brown very fast to water is thus

obtained on silk.

CLOTH-RED 0 (Oehler). CLOTH-RED G EXTRA (Bayer). CLOTH-RED
0 A (Berlin).

C7H7N : NCVH^N : NCioHj(OH)(SOgNa).

Cloth-red G is an acid azo-dyestuff produced by the action of diazotised

aminoazotoluene on beta-naphthol sulphonic acid S.

Red-brown powder, which dissolves sparingly in water with a brown-red
colour; HCl, brown-red precipitate; NaOH, yellowish-brown precipitate which
dissolves in pure water; solution in H2SO4, blue; on diluting, brown-red pre-

cipitate. The lakes, which tlie salts of the alkaline earth form with Cloth-red,

are soluble in water containing 1 per cent, of tannic acid, which explains why
the addition of sumach is advantageous when dyeing with hard water.

Application,—Cloth-red is used in wool-dyeing and is fixed with the aid

of chromium mordants, either alone or associated with tannin. It can also be
dyed by the methods used for the acid colours, and thus yields a bluish-red

shade. It is an excellent substitute for the red woods, as it combines well

with the natural dyestuffs—0.^., logwood or fustic—and can be saddened with
copper and iron salts, giving rise to a variety of shades. The credit of having
introduced this dyestuff as a fast mordant colour is due to F. Y. Kallab.

For the production of very fast colours the process of separate mordanting
and dyeing is most satisfactory: Boil the wool for 1^ to two hours with

3 per cent of potassium bichromate and 3 per cent of sulphuric acid or—for

mixed shades in conjunction with wood colours—boil with 3 per cent, of

bichromate, 1| per cent of copper sulphate, and 1^ to 3 per cent, of sulphuric

add. A smaller quantity of sulphuric acid produces shades which are not
quite fast to milling. Deep shades require a greater quantity of mordant to
resist milling TOrfectly.

After mordanting, the goods should be well rinsed in water.

For dyeing, no calcareous water should be used or some tannic acid or
sumach should be added (see above). The dyestuff is dissolved in hot water
and passed through a fine hair sieve into the dye-bath

; for mixed shades the
decoction of sumach, fustic, and logwood is boiled first and then the Cloth-red
is added. Light shades require the addition of a little ammonia or (for dyeing
in copper vessels) of sodium acetate to the dye-bath to dye evenly and well
through. For dark red shades the addition of 1 part of acetic acid to 1000
parts of water is of advantage, since it prevents too rapid dyeing. If a great
quantity of dyestuff is requir^, only one-half is added at first and the rest
after some time. The go^s are introduced at 40*, the bath is gradually
heated to the. boiling pointy and this temperature is maintained for about one
hour; towards the end of the dyeing some acetic acid may be added to deepen
the shade. The colour can be made faster to milling by adding 3 per cent of
stannic chloride to the exhausted dye-bath and boiling up. Wood colours
which have been dyed in one bath with Cloth-red can be saddened with iron
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or copper salts as usual. Alum must not be added to the bath, until the

Cloth-rcd is all taken up by the fibre, since this dyestuff is precipitated

thereby. Fresh colour can be added even after the saddening and dyes
evenly

;
but the dye-liquor should first be cooled down a little. Cloth-red G

dyes on chrome-mordanted wool a full bluish-red shade, which is very fast to

light and to milling.

Cloth-red can also be fixed in a single bath with chromium fluoride or with
bichromate; for 1 part of colour 1 to parts of chromium fluoride or

bichromate are used. The method is useful for goods which do not require

strong milling, but the colours of which require to be fast in wearing. In this

way Cloth-red combines well with the acid chrome colours.

Cloth-red dyes in one bath with the addition of some tannin— e.^.,

5 per cent, of the weight of the wool of sumach extract (56® Tw.). The shades
thus obtained are fast to light, but become bluer on milling

; they can
however, be .saddened with sulphate of copper or iron, and the effect of milling

can thus be somewhat counteracted. Very dark claret-red shades are

}>roduced by the addition of logwood, and, if fustic is also added, a very fast

brown will bo obtained. Brown in one bath is produced by dyeing at the boil

with sumach, fustic, and Cloth-red for one and a-half hours, cooling a little,

adding sulphate of copper, and boiling three-quarters of an hour, cooling again,

hjiddening with sulphate of iron, boiling three-quarters of an hour, and finally

washing.

CLOTH-RED B (Ochler). CLOTH-RED 0 or FAST BORDEAUX 0
(M.L.B.). CLOTH-RED B A (Berlin). FAST MILLING RED B (Levinstein).

C-H;N : NC-HeN : NCioH,(OH)(S03Na)^

Cloth-red B is analogous to Cloth-red G in constitution, and is produced by
tlic action of diazoti^ed aminoazotoluene on beta-naphthol disulphonic acid

< K Siilt)

Brown-red pouder, sjiaringiv soluble in water with a crimson colour;

HCl, brown precipitate; NaOH, claret-red precipitate soluble in pure water;

solution in H2SO4 ,
blue ; on diluting, brown-red precipitate. In its general

character. Cloth-red B strongly resembles Cloth-red G.

^.Application and Propel ties,—Same as Cloth-red G. Cloth-red B pro-

duces a bluer and purer claret-red on wool.

CLOTH-RED B (Bayer. Dahl).

Azo-dyestuff produced from aminoazotoluene and alpha-naphthol monosul-
pbonic acid N W, isomeric with Cloth-red G (Oehler).

Brown powder, sparingly soluble in water ; the aqueous solution is crimson-
red

;
HCl, red precipitate; NaOH, soluble bluish-red precipitate; solution in

lljSO^, blue; on diluting, crimson precipitate.

AppJieaiiott and Properties,—Same as Cloth-red G.
CLOTH-RED 3 G (Bayer.) CLOTH-RED 3 G A (Berlin).

AzoHX)mpouud produced from aminoazotoluene and beta-naphthylamine
sulphonic acid Br, isomeric with Cloth-red Q (Oehler).

Brown-red powder, dissolving in water with a red colour; HCl, dark
red-brown precipitate

; NaOH, docs not readily precipitate the colour
;
solution

in HJ30|, greenish-blue
; on diluting, dark red-brown precipitate.

Application and Properties.—Same as Cloth-red Q (Oehler). The
shade is a more yellowish-claret

CLOTH-RED G (B^er). AZO-COCCIN 7B (Berlin). CLOTH-RED R
(Dahl). FAST RED 7 d (Ohemikalien Werk, Griesheim).

O^H^N : NC^H^N : NO|oH3
(OH)(S03Na).

This Cloth-red G is different from the original Cloth-red O introduced
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by K. Oehler. It is the azo<compound obtained from aminoazobenzene and
alpha-naphthol sulphonio acid N W.

Brown powder, which is not readily soluble in water; aqueous solution,

dark crimson; HCl, brown-red precipitate; NaOH, soluble red-violet pre-

cipitate; solution in H.SO4, blue; on diluting, brown-red precipitate.

Application and Properties .—Same as Cloth-red Q (Oehler)

CLOTH SCARLET G (Kallo).

Aminoazobenzene sulphonic acid—^beta-naphthol.

Brown-red powder; aqueous solution, orange-red; HCl, dark precipitate,

soluble with a red colour; NaOH, soluble brown precipitate; solution in

H2SO4, green
; on diluting, yellowish-red solution and precipitate.

Application.—Same as Cloth-red. Cloth scarlet G dyes on wool in an
acid bath a fairly bright scarlet, fairly fast to light and milling, and fast to

alkalies and acids, which by subsequent chroming or by dyeing on diromed
wool becomes still faster to milling.

CLOTH SCARLET R (Kalle) is the corresponding aminoazotoluene com-
pound which possesses similar reactions and properties and dyes a bluish-red of

equal fastness to that of Cloth-scarlet Q.
CLAYTON CLOTH-RED or STANLEY RED (Clayton).

^ /SOgNa
0;H,<g>C. C^HgN : NO,,Tl,(OH).

Clayton cloth-red is the product of the reaction of diazotised dehydrothio-

paratoluidine sulphonic add with beta-napthol.

Dark red granular powder which dissolves in hot water with a clear scarlet

colour; HCl, orange precipitate; NaOH, precipitates the dyestuff completely;

solution in H.^S04, violet; on diluting, red precipitate.

Application.—Clayton cloth-red can be dyed on wool as a direct acid

colour, or on a chromium mordant in the same way as the preceding Cloth-reds.

When dyed without mordants it produces a full blue shade of scarlet, which is

fairly fast to light and milling. Dyed on chromed wool it possesses good
fastness to milling, the shade does not differ much in appearance from the

colour dyed without mordant.

EMIN RED (Berlin).

Isodehydrothiometaxylidine—beta-naphthol sulphonic acid S.

Red powder; aqueous solution, yellowish-red; HCl, red precipitate;

NaOH makes the solution more yellowish; solution in H^SO^, crimson; on
dilating, red precipitate.

Application.—Emin red dyes on wool in a bath acidulated with acetic

acid, a bright yellowish-red fairly fast to light and milling and good to acids

and alkalies. Bv subsequent fixing with 1 to 3 per cent, chromium Huoride in

a boiling bath, the colour becomes faster to milling, but a little duller. Emin
red may also be dyed veir well by the two-bath method on chromed wool.

Emin red is closely related to Erika (p. 395), a direct cotton colour, and like

this it dyes cotton fairly well; when dyed on wool it, therefore, bleeds on
millinu into white cotton, although it does not affect white wool.

SilS is dyed with Emin red in an acid bath; the colour possesses good
fastness to water and washing.

ANTHRACENE BED (Ch. Ind. Basl^ Bayer).

Monomtrobenzidme<
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1

Brown red powder; aqueous solution, red; HCl, red precipitate; NaOll,
no change ;

solution in H
2
SO4, crimson ; on diluting, brown-red precipitate.

Application,—Anthracene red dyes on wool in an acid bath, a bluish-

scarlet of fairly good fastness to light, acids, and alkalies, which by subsequent

chroming with bichromate becomes very fast to milling. It may also be dyed
on chromed wool. Anthracene red dyes silk in an acid bath, a scarlet very

fast to light and washing.

SALICINE RED B, G, G G ^Kalle) is similar to the preceding Anthracene
red in chemical constitution ana properties. Salicine red B dyes a bluish-

scarlet, G a yellowish one, and G G a still more yellowish-scarlet.

DIAMINE FAST RED F (Cassella).

This dycstuif, which belongs to the direct cotton colours (see p. 391), is also

extensively used in wool dyeing, both by the after-chroming method or by the
two-bath method and recently also by the chromate method (p. 633). It dyes
madder-red shades of very good fastness to light, milling, alkalies, acids,

stoving, and rubbing.

MILLING ORANGE (Dahl).

Aminoazobenzene sulphonic acid—salicylic acid.

Brownish-yellow powder
;
aqueous solution, brown

;
HCl, sparingly soluble,

gelatinous, brownish-yellow precipitate; NaOH, deep red solution; solution in

H
2
SO

4,
red-violet; on diluting, brown precipitate.

Application,—Milling orange dyed on wool in an acid bath and chromed
with bichromate dyes a reddish-orange of very good fastness to light, milling,

acids, and alkalies. It may also be dyed on chromed wool
;

the colour,

however, is then not quite fast to milling, unless slightly after-chromed.

The shade of the direct colour is more yellowish than in combination with

chromium mordants. On chromed Bilk an orange fast to soap and water

is obbiine<i.

ALIZARIN YELLOW GG or GGW (M.L.B.).

C,H,(NO,)N : NC,H,(OH),CO,H).

Alizarin yellow G G is produced by the action of diazotised metanitraniline

on salicylic acid. Light yellow powder (G G W), or yellow paste containing

‘JO per cent, of dry colouring matter (G G) ; the former is readily soluble in

w^ater with a yellow colour, the latter is only slightly soluble. li)th dissolve

in caustic soda with an orange-red colour, but are precipitated by an excess in

the form of a soluble yellow precipitate; hydrochloric acid produces in the

solutions yellow precipitates. The solution in sulphuric acid is yellow, and
yields on diluting with water a yellow precipitate.

Application,*—Alizarin yellow GG serves as a substitute for Persian

berries in calico-printing, and as a substitute for fustic in wool dyeing.

It produces a greenish-yellow shade on chromium mordants, and a beautiful

golden yellow on alumina; but the former only is fast enough to soap to

be employed.
Cotton.—Alizarin yellow G G is dyed on cotton which has been mordanted

with chromium by any of the usual methods (p. 566). Chromium mor-
dant G A I, dilut^ with three to four times its weight of water, is recom-
mended by the makers; the goods are padded in this solution, dried, and
passed at 60* through a solution of soda ash (6 parts in 1,000 of water)

;
after

washing, the goods are dyed in a bath containing acetic acid, starting cold, and
raising to 90*^

;
it is advantageous to steam them for an hour after dyeing.

For dyeing on an aluminium mordant calcareous water is required.

* R. NisUki, Jc/mfk Soc. Dyen tmd Ooi,^ 1889, p. 17A
41
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Wool may be dyed by the single-bath, by the after-chroming, or by the

chromate method (p. 568), or after previous chroming with bichromate, with

Alizarin yellow O Q An olive-yellow shade, similar to that of old fustic, is

obtained which is very fast to light and milling.

Alizarin yellow Q G can also be dyed on wool in an acid bath in the same

way as the acid colours; but when thus applied, has considerably less colouring

power than on metallic mordants ;
the yellow shade is very fast to light.

ALIZARIN YELLOW R (M.L.B., Bayer). TERRA-COTTA R (Oeigy)

Alizarin yellow R is isomeric with the preceding compound, being pro-

duced from para-nitraniline and salicylic acid.

Light brown paste containing 20 per cent, of dry colouring matter, which

is sparingly soluole in water; it dissolves with a deep red colouration in

caustic soda solution, but is precipitated by an excess in the form of a soluble

reddish-yellow precipitate ; hydrochloric acid produces in the solution a
brownisn-yellow precipitate The solution in sulphuric acid is red, and
yields a brownish-yellow precipitate on diluting with water.

Application and Properties .—Same as Alizarin yellow G G.

Alizarin yellow R pr^uces a full brown-orange shade on chromium
mordants.

HILLING YELLOW (Dahl). ANTHRACENE YELLOW B N (Cassella).

CHROME YELLOW D (Bayer). CHROME FAST YELLOW (Berlin). MOR-
DANT YELLOW G (B.AS.F.). MORDANT YELLOW 0 (M.L.B.).

OjoH.(SO,Na)N : NC,H3(OH)(CO,H).

Milling yellow (Dahl) is an azo-compound produced by the reaction of

diazotised betanaphthylamine-alphasulphonic acid with salicylic acid. The
other products are identical or prepared with isomeric sulphonic acids.

Yellow or brown-yellow powder; aqueous solution, yellow; HCl, redder

solution and soluble radish precipitate
;
NaOH, yellowish-brown or brownish-

red; solution in yellowish-brown or brownish-red ;
on diluting, a

soluble yellow or reddish precipitate forms gradually.

Application.—Milling yellow is one of the most generally employed
mordant yellows for wool It is dyed like Alizarin yellow and e.special]y so by
the after-chroming method, and it is highly valued for its solubility and good
levelling power. Dyed direct it dyes reddish-yellow shades very fast to light

and ^rly fast to milling. In combination with chromium mordants it

produces olive-yellow shades, which are similar to those of old fustic and
possess very good fastness to light, milling, acids, and alkalies. Dyed on
silk and subs^uently chromed, it yields olive-yellows very fast to light and
washing.

ANTHRACENE YELLOW C (Cassella).

Thioaniline^
salicylic acid,

salicylic acid*

Brown-yellow powder or paste, not very freely soluble
; aqueous solution,

pale yellow-brown ;
HOI, yellowish-g^y precipitate

;
NaO^ sparingly soluble

yellowish-red precipitate; solution in H^O^, dark red-violet; on diluting,

yellowish-grey precipitate.

Appluiation,—Anthracene yellow 0 is best dyed on wool with acetic acid

and subsequently chromed with bichromate or dyed by the chromate method,
and produces an olive-yellow fuller than the preceding Anthracene yellow B N
and of excellent fastness to light, milling, alkalies, and acids. The colour
on chromed wool is of nearly the same fastness to milling. Dyed direct a
reddidi-yellow of excellent fastness to light and very good fastness to washing
is obtained^ Silk is dyed with the addition of acetic acid and fixed with
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chromium fluoride or bichromate; an olive-yellow very faat to light and
washing is obtained in this way.

FAST MORDANT YELLOW G (6.A.S.F.) is similar to or identical with

the preceding dyestuff.

DIAMOND "^LLOW G (Bayer).

OeH4(CO,H)N : NCeHg(0H)(C02H).

Diamond yellow G is produced by combining diazotised meta-arainobenzoic

acid with salicylic acid. It is sold as a greyish-yellow paste, which dissolves

sparingly with a yellow colour in water, b^ut is readily soluble in a solution of

soda or of sodium acetate ;
hydrochloric acid produces a yellow precipitate in

the alkaline solutions. The solution in sulphuric acid is reddish-yellow, and
gives, on diluting with water, a yellow gelatinous precipitate.

Application.—Diamond yellow O is used in the same way as the pie-

ceding yellow colouring matters as a fustic substitute for the dyeing of wool

mordanted with chromium mordants, and especially as a substitute for Persian

berries in calico printing. It combines well with other mordant colours and
yields very fast shades resembling those obtained with old fustic.

DIAMOND YELLOW B (Bayer).

Diamond yellow R is isomeric with Diamond yellow G and is produced
from orthoaminobenzoic acid and salicylic acid. It forms a brown paste, little

soluble in water with a yellow colour, readily soluble in a solution of sodium
acetate or soda. The solution in sulphuric acid is reddish-yellow

; on diluting,

a Ijrownish-yellow precipitate is obtained.

Application and Properties,—Same as Diamond yellow G. It dyes a
redder shade which is neither bright nor very full.

DIAMOND FLAVIN G (Bayer).

. N : N . CeH3(OH)(COgH).

A,h,(0H).

Diamond flavin G is produced by the action of 1 mol. tetrazotised benzidine
on 1 mol. salicylic acid and boiling the intermediate compound.

Tellowish-green paste, sparingly soluble in pure water, dissolving on
addition of so<iium acetate; NaOU, dissolves with an orange or red-brown
colour

; HCl, dark yellow precipitate ; solution in H^SO., claret ; on diluting,

dark yellow precipitate.

Application,—Same as Milling yellow. Diamond flavin G is chiefly dyed
on wool by the after-chroming method and on chromed wool (by the two bath
method), and yields olive-yellow shades similar in shade and fastness to Milling
yellow or Chrome yellow D*

CHROME FAST YELLOW 0 0 (Berlin).

o Anisidin—salicylic add.

Greyish-yellow powder; aoueous solution, pale yellowish-brown; HOI,
^llow precipitate; NaOH, redaer solution and soluble precipitate; solution in

yellowish-brown; on diluting, at first yellowish-red, then yellow
solution and yellow precipitate.

Application,—Chrome fast yellow is used on wool in combination with
chrome, either by dyeing in an acid bath and chroming with bichromate or by
the two-bath method on chromed wool. It dyes a greenish-yellow of very
good fastness to light, milling, acids, and alkaliea

CHROME FAST YELLOW B (Berlin).

Dyes a redder yellow of similar properties.
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CKUHPSALL TELLOW (Levinstoin).

^'Naphthylamine 7-di8alphonic acid—salicylic acid.

Yellow powder; aqueous solution, yellow; HCl, orange-rod solution;

KaOH, greenish-yellow solution
;
solution in H2SO4, orange-red ;

on diluting,

htile change.

Application.—Crumpsall yellow is dyed on wool by the after-chroming

or by the two-bath meth(^, and yields olive-yellow shades of good fastness to

light, milling, acids, and alkalies.

AUZARIN YELLOW P S (Durand).

This is diphenyl-tolyl-carbinol trisazo-tri-salicylic acid produced by the

action of diazotised Magenta on salicylic aoid.

Yellowish-brown, sparingly soluble paste ; aqueous solution, yellow
;

IK'l^

brown precipitate ;
NaOH, redder solution, solution in H2SO4, dark bluish-

green; on diluting, brown precipitate. Alizarin yellow F S by reduction is

split up into Magenta and salicylic acid, the solution thereby being coloured

pink or red.

Application.—Alizarin yellow F S yields when dyed with chromium
mordants on wool or cotton olive-yellow shades of fairly good fastness. It \s

of special interest for the discharge style, because by r^ucing discharges it is

discharged pink. Magenta being formed. *

Erie chrome colours not detailed.

MISCELLANEOUS COLOURS.

The colours described under this heading have little similarity, chemically

or tinctorially, either amongst themselves or with the preceding dyestuffs.

They are not soluble in the ordinary solvents, and are produced in the fibre by
various processes.

ANILINE BLACK.
Aniline black is the name given to an insoluble black dyestuff which is

produced by the oxidation of aniline (C^H^NH^) in an acid medium. If tho
oxidation is effected on the fibre, the colour, for reasons which are not kno^^ll,

becomes fixed, and the fibre is dyed a fast black Although it is easy to pro-

duce Aniline black in the solid condition, the product is of no practical value

as a dyestuff, there being no adequate means of applying it in dyeing in

consequence of its insolubility in all solvents. In practice the colour is,

therefore, invariably produced on the fibre.

It is not within the scope of this work to give a historical ac'count of all the
observations which have b^n made, and the researches which have been earned
out, in connection with this most important colour, for details of which the
reader is referred to other published accounts.! appears to have
noticed the formation of a colour approaching a black in shade from aniline
was llunge,! who obtained a dark green colour on heating the nitrate in

presence of copper chloride on a porcelain plate. Fritsclie§ noticed that
chromic acid added to solutions of aniline salt produced a dark green, and
sometimes a blue-black precipitate. Three years later the same chemist pro-

duced a deep blue by the action of chlorates of potash and hydrochloric acid on
aniline salt^ and made an attempt to determine its composition.

* J. Brandt, B%dl de Mvlhouu^ 1898, p. 115.

t J. Lightfoot, Th€ Ch€mieal HUuiry and ProureM of Aniline Blacky 1871 ; F. Craos
Galvsrt» Dfemg and Calico Printifig, 1876 ; E Noelting, Histcire ocinUifque it indmriclU
du noir iPamlimt and enrrent literatnnw

t Mim. 1863, p. 633. I /oum. pr. 1840, p. 46A
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Although Runge had the idea of producing colours on the fibre by the

oxidation of aniline, it was not until 1860 that anything of a practical natuie

was suggested, when Calvert, Clift, and Lowe,'*’ by impregnating calico with

chlorate of potash, and printing on an acid hydrochloride of aniline, obtained, on
allowing the fabric to age, a green to which they gave the name “ Eraeraldine/'

By a subsequent treatment with bichromate of potash, the green changed to a

deep Indigo blue, which was named by them Azurine. The process was, how-
ever, not of a sufficiently practical character to 'render its adoption on a large

scale a success. At about the same time John Lightfoot, of Accrington, was
engaged on the same subject In his Chemical Uiatory amd Progrese ^ Anilifu
Black, he says (p. 1) :

—

“In the year 1859 I was working out some experiments upon aniline for

Mr. Richard Dugdale Kay, of Accrington, which he had sent me as oil of

naphtha; the market price of it was then from 15s. to 20s. per lb.

“In November of the same year I found that by mixing an acid chloride

of aniline (equal parts of pure hydrochloric acid and aniline) with starch paste,

holding 4 ozs. of chlorate of potash per gallon, and printing this mixture with
a wood block, little or no colour was produced after twenty-four hours* ageing

;

hut that when the same colour was printed in the machine with a copper
roller, a green colour was produced in twelve hours.

“ My notice of this strange fact was the cause that led me to the discovery

of Aniline black. I at once repeated this mixture, and added to it various

[proportions of nitroinuriate of copper, 88* Tw., and I then found that the

i?itensity of the black was dependent upon the proportions of copper and
aniline salt employed, as well as the duration of the ageing.

“The colour, when first printed, was a pale olive, which gradually

<leveloped into the fibre to an intense myrtle-green in about twenty-four
hours. When washed in water only, without alkali or soap, it beciime an
intense black.’*

Further on ho states :
—“ The high price of aniline at this time prevented

me thinking much of the black except as a chemical curiosity, but I had
sufficiently developed the colour to print a few pieces of calico in July,

1860, at the Broad Oak Print Works, Accrington.

“Except a few pieces of single blacks, nothing more was done until the

end of the year 1862, when an offer was made for the process by Messrs. J. J.

Muller <k Co., of Basle, Switzerland, which resulted in it being patented in

January, 1863, and sold to them."

This, then, was the first technical Aniline black, and the credit of having
rendered its application a practical success is undoubtedly due to Lightfoot.

The composition of Aniline black has been the subject of numerous investi-

f
ations. Fritsche t attributed to the indigo-blue precipitate which he obtained

y treating aniline salt with chlorate of potash in presence of free hydrochloric
acid, the formula C24H2oN4C1^0. Armand Muller { ascribed to the black
obtained from aniline salt, copper sulphate, potassium chlorate, and ammonium
chloride tne formula Cj

2
H|

4
N.,04 . Qoppelsroeder, § Kayser,|| and Nietzki,^ all

working independently of each other, concluded, however, that Aniline black
was a compound free from oxygen, and that the composition of the base is

represented by some multiple of C^H^N. By determining the amount of

* English Patent No. 1426, 1860.
ti/cmra. ®r. Chrm., I84S, p. 202.

X Centmlbiatt^ 1871. p. 288.

% Jahreeheriehfe, 1876, p. 702.

II Verhandlnngen d, KgL O^werhemuMume in A’HmUrg, 1877,
H Berl, Ber., xi. (1878), p. 1094.
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hydrogen necessary to reduce Aniline black to its leuco-compound, Nietzki*

found that 2 hydros^ atoms were added by CjgHj^Ng, and he concludes that

this formula probably represents the composition of Aniline black. At the

same time he admits t that it possibly contains less hydrogen, and might bo

represented as O^gH^Ng.
Wilistatter and moore { are also of opinion that the hydrogen given by

previous investigators is too high, and regard Aniline black base as being

represented by some multiple of CgH44N. By oxidising para-aminodiphonyl-

amin^ CgHgNH • CgH. . NH^, by means of dry silver oxide in ethereal

solution, they succeeded in obtaining phenylquinonedi-imine,§ CjoHj^Ng, or

O-Hg . N : CgHg : NH, in the form of light yellow crystals, melting point

79*, which are readily soluble in alcohol, ether, and benzene. In presence

of aqueous hydrochloric acid this body at once passes into the hydrochloride

of emeraldine. The base of emeraldine was found by analysis to correspond

to some multiple of CgHgN, and a molecular weight determination showed this

multiple to be 4, so that emeraldine has the composition On reduc-

tion, emeraldine gives a well-defined, colourless leuco- compound, C24H.22N4,

which is readily oxidised by the air in presence of a trace of caustic soda

back to emeraldine.

If a benzene solution of emeraldine is shaken with lead peroxide in

presence of anhydrous sodium sulphate (as dehydrating agent), the solution

becomes blood-red, and on concentrating yields small red crystals, melting

point 195* to 196*, which possess the composition C24H{gN4, and thus represent

an oxidation product of emeraldine formed by abstracting two atoms of

hydrogen. By reducing agents this red vuine is converted successively into

emeraldine and the leuco-compound of emeraldine. By the action of dilute

acids, or even by heating with water alone to 150*, this red imine is converted

by polymerisation into Aniline black. Assuming that in this polymerisation

two molecules of the red imine come together to form Aniline black, it is clear

that the lowest molecular weight that can be ascribed to Aniline black would
oorrespond to the formula C«H„Ne.

Thus, the successive stages by which aniline is converted into Aniline black

might be represented by the following equations :

—

2CgH,NH, + 0 = C4H4NH . C.H4 . NH, -h H,0.
AnUlne. Paim-UBloodlpheiiylamine.

C,H4NH.CeH4.NH, + 0
Part-amioodipbeoylamlne.

CeH, . N : C4H4 : NH H^O.
Pbeoylquiooncdi-lmine.

8C,H,.N tC,H4:NH
Phi^lqaiiionwli-lnlii..

C,H, . N : C,H4 : N . C.H, . NH . C,H« . NH,
Kmnmldin..

CgH, . N ; C4H4 : N . C4II4 . NH . 0,114 . NH, + 0
Bmeraldloe.

« H,0 + C,H, . N : C,H« : N . C,H« . N : C.H^ : NH.
B«i Imln.

2C,H, . N : CigH, : N . CeH4 . N : CeH4 : NH a C4aH,4N,.
Bad Imine. Aniline black.

* Ckmk d, arffan, Farhdoffe.^ 5th ed., p. 267. t
t Jenm, See, Dvers and 1006, p. A
I This body had been previou^ obuinod, though in an impure state, by H. Caro in

I80H (Naturforaeberversaminlang, mnkfurt) by the oxidation of an aqueous solution of
anitifie with permanganate of potash. Caro pointed out that it ia reduced by stannous
diloride to para-aminodiphenylamlne, and that it yielda emeraldine by mere contact with
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Having rerard to the conditions of its formation, Willstatter and Moore
state that technical Aniline black must in all cases contain a little chlorine

and oxygen. Marsden gives the results of a series of experiments in which
a known weight of pure aniline salt was treated with known amounts of

chromic acid until the smell of aniline was displaced by that of quinone. The
remaining aniline was estimated, as also the (^entities of chromium oxide and
chromic acid remaining in the precipitate. From the results thus obtained,

which were confirmed by an ultimate analysis of the purified Aniline black,

Marsden came to the conclusion that his black contained oxygen and that its

composition was represented by a formula (C^
2
H9N 20)^ in which a? is an even

number— 4.

Properties of Emeraldine and Aniline Black.—Emeraldine t is produced by
the limited oxidation of aniline or of aminodiphenylamine. It is also formed,
as stated above, by the polymerisation of phenylquinonedi-imide. The free

base forms a dark blue amorphous substance, which has the composition

CgHjN (Nover) or {Wilhtatter and Moore). It is insoluble in water,

bui dissolves in alcohol with a fine blue colour and in benzene with a red-violet

colour. AVith concentrated sulphuric acid it gives a carmine-red solution,

wliich yields a dark green precipitate of the sulphate on pouring into water

,

other salts of emeraldine also show a green colour. By the action of reducing

agents, emeraldine is converted into a leuco-base which reverts to emeraldine
on exposure to the air. Heated with water in a sealed tube to 160* to 160* C.,

it is converted into Aniline black on the one hand and into its own leuoo-base

on the other ( WillsUUter and Moore). By the action of oxidising agents,

emeraldine is converted into Aniline black.

Aniline black or nigraniline results from the direct oxidation of aniline, or

of emeraldine, or of aminodiphenylamine. The free base is insoluble in watef
and either insoluble or sparingly soluble in all other solvents

;
it is slightly

soluble in aniline with a violet colour, in phenol with a greenish-blue colour,

and in nitrobenzene with a blue-vioiet colour. Concentrated sulphuric acid

dissolves it with a violet colour, while fuming sulphuric acid yields various

sulphonic acids. The salts of Aniline black are not stable and it is con-

sequently difiicult to obtain them of constant composition. Thus, the

hydrochloride gradually loses hydrochloric acid on drying. Reducing agents

convert Aniline black into an insoluble leuco-compound, which rapidly takes

up oxygen from the air in presence of alkali with reformation of the black.

When Aniline black is treated with bichromate it yields, according to Nietzki,t

a violet-black con^und which contains chromic acid and which is not turned

green by acids. Powerful oxidising agents, like chromic acid used in excess,

convert Aniline black into quinone.
By the action of mild reducing agents, like sulphurous acid, ordinary

Aniline black or nigraniline is converted into a green substance which ie

supposed to be identical with emeraldine. By further oxidation with

bichromate of potash, manganese peroxide, bleaching powder, Ac., nigraniline

is converted into what is known os ** ungreenable ^ Aniline black which is

not affected by sulphurous add. Aocoiding to liechti and 8uida,§ this

product contains oxygen in the combined state, but otherwise it does not

appear to have been exhaustively investimt^.
||

Orthotoluidine, when treatea like aniline, also yields a black which is very

similar to Aniline black, from which it can, however, be distinguished by the

• Joum, So^. Dytre omd CW., 1008, p. 9.

t SeejUso W. Nover, Jowm. Soe. Jbvere and Co/., 1907, p. 125.

t BeW. Ber., 1870. p. 1004.

I Mitth. d. techn. OewerhemHatyme in IFten, 1884.

I See Erban, Jomm. Soe. Dyore and Co/., 1007, p. 17.
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fact that the free base dissolves in chloroform with a blue-violet colour. Para-

toluidine, on the other hand, does not appear to yield a black by oxidation

(Nietzki).

Application to Cotton.—The methods and recipes for the dyeing of

Aniline black on cotton are almost innumerable. In some of these the

oxidising agent is first fixed on the cotton in an insoluble condition, and the

dyeing is then effected in a bath containing aniline salt or by padding with a

solution of the latter. Paraf* suggested padding the goods in a solution of

chromium chloride, and then pa^^ing through one of potassium chromate, when
insoluble chromate of chromium is formed on the fibre. The goods are then
dyed in a solution of aniline s^ilt containing 2^ per cent, of a chlorate, after

which they are taken out, wrung, and allowed to oxidise. Lauth t first dyes

the cotton manganese bronze and then dyes in a bath containing 50 grms.

aniline oil and lOO grms. hydrochloric acid per litre. The rnetliod can ho

simplified by first dyeing the cotton the lequired depth of shade of manganese
bronze, then padding in a solution of aniline salt and leaving the goods btitched

over night. It is said that in this way an absolutely ungreenabie black is

obtained. Knecht X has recorded the observation that nitrated cotton padded
with a solution of aniline salt and then allowed to age is dyed a full and fast

shade of Aniline black. The observation is of some theoretical intcte.st, but

is of no practical value.

Attempts have also been made to fix the aniline on the fibre in an insoluble

condition, previous to oxidising, but these have met with little or no success.

The only methods of dyeing Aniline black on cotton which have achieves!

practical success are those in which the aniline and the oxidising agent are both
presented to the fibre in the soluble condition, the colouring matter forming
more or less gradually and becoming fixed on the fibre as it forms. These may
be conveniently classified under tlie following headings ;

—

(1) Dyed blacks.

i

’i) Aged blacks.§

3) Steam blacks.

A dyed black is obtained by “dyeing” the cotton (i.c., turning it in tho

manner employed for ordinary dyestuffs) in a solution containing aniline hydro-
chloride and a suitable oxidising agent. Boboeuf was the first to suggest tho
use of bichromates for this purpose, ’ and the following process based on his

discovery is given by Noelting and LehneH for the dyeing of cotton yarn in

the hank.
Two separate solutions are prepared—one with 6 kgs. (TJ lbs.) of aniline,

9 kgs. (18 lbs.) of hydrochloric acid, and 12 kgs. (24 lbs.) of sulphuric acid in

200 litres (40 galls.) of water; tho other with 12 kgs. (24 lbs.) of bichromate of

.soda in 200 litres (40 galls.) of water. After allowing to ctiol, e<)ual

volumes of either solution are poured into a small dish, and the yarn is

rapidly passed through this bath in lots of I kg. (2 lbs.) ;
within one or two

minute a bronze-black is developed. The material is then wrung out and
steamed for 20 minutes at 3^ pounds pressure. The bronze-black b^omes jet-

^Freneli Pateat No. 71,692, 1866,

f French Patent No. 86,554, 1869.

tJoum, Soe- and t W., 1898, p. 9.

I The term “oxidation black” is frequently employed to designate an aged black.
But since all Aniline blacks are prodncerl by oxidation ot aniline in presence of the 6bre,
the term osnnot reasonably be used to distinguish between one method of oxiduiion and
snoiher.

I FranA PM.nt Na 68,079, 1865.

f itutfMueAwan, p. 64.
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black, and is rendered practically ungreenable by the steaming. The hanks are

finally washed and soaped at the boil. For the soaping a solution of 5 t<> 10

parts (»f oily soap per 1000 parts of water (with or without the addition of

fiodiuro carbonate) is used. The utility of the steaming is based on the fact

that a black oxidised at an elevated temperature does not turn green so soon as

those obtained at lower temperatures. Hydrochloric and sulphuric acid are

used together to obtain a jet-black, since the former alone produces a bluish-

and the latter a reddish-black.

The two following processes give good results on cotton yarn. In both
cases the amounts given relate to 1(>0 lbs. cotton.

rrocess A.—The dye-bath is made up as follows

13 lbs. aniline salt.

22 Iba. hydrochloric acid. 32** Tw*
14 lbs. bichromate of soda.

200 galls, water.

The aniline salt is first dissohed, then the hydrochloric acid is added, and
lastly the cold solution of the bichromate. It is essential that the total volume
of liquor should not exceed 20i> galls.

'JTie cotton yarn (which has been previously boiled in soda and washed) is

turned in this bath for one liour cold, when the temperature is raised to 7o* C.

and the dyeing continucxi at this temperature for half an hour. It is then
taken out, rinsed and soaped for half an hour at 60*, after which it may be
impregnated with a weak solution of Turkey-red oil before being hydro-

extracted and dried.

rroce$9 B.—The dye-bath is injide up wdth

14 Ibfl. anilino salt.

13 Ihs. bichromate of soda.

2 lbs. copper sulphate.

2 ^alls. hydrochloric acid, 32* Tw,
200 galls, waier.

The hanks are turned in this for an hour and a half cold, and the
tom [>0ratu re is raised to the IhuI in 45 minutes. The liquor is now run off and
a fresh bath is got up with

—

4 Urn. copperas.

6 lbs. sulphuric acid.

The cotton is entered at 95*, turned ten minutes, then washed, soaped, and
oiled. '1 he object ox the treatment with copperas is to deprive the black of the

bronzy appearance which it acquires in the dye-bath.

It is possible to obtain a dyed black by the use of oxidising agents other

than bichrom ttc. Thus, Coquillion* obtains a black by steeping the cotton

for eight to twelve hours in a bath made up of aniline, hydrochloric a< id,

chlorate of potash, and chloride of iron, afterwards treating the black obtained
with bichromate of potash, with the object of rendering it faster and pre-

venting it from greening.

The ordinary dyed black on cotton yarn is not as well fixed as an aged
black, and consequently it ** rubs ” badly, and has a rather dead appearance.
On the other hand, a dyed black is not liable to tender the fibre to anyiliing

like the same extent as an aged black. The fastness of a dyed black to

chlorine is said to be considemUy increased by soaping, as well as by sU^aming.
Aged Blacks.—The principle adopted in the dyeing of aged blacks is

the cotton in a solution of aniline bbAI, an oxidising agent (chlorate of soda),

French Patent No. 100,031, ISTOw
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and a carrier of oxygen a salt of copper, iron, vanadium, or a ferro-

cyanide), after which the fabric is aged either in an ageing-room or in a
rapid ager, and is subsequently chromed. For cotton piece dyeing, aged
blacks are technically far more important than either dyed or steam blacks.

In the provisional specification of Lightfoot’s first patent,* which is entitled
** Improvements in Printing and Dyeing Textile Fabrics and Yarns,” the fol-

lowing description i^ given :

—

** I take 1 gallon of water, and dissolve in it 4 ozs. of chlorate of potash

;

to this I add aniline, or any of its analogues, by preference aniline, in the

proportion of 8 ozs. per gallon, and an equal weight of hydrochloric acid.

After stirring well, I add 1 pint of acetic acid per gallon and 8 oz. measure
of perchloride of copper at 88** Tw., 4 ozs. salaminoniac, or an eouivalent

quantity of other alkaline chloride. I steep the fabric or yarn in this solu-

tion, wring out, and dry, age two nights, and pass through a weak solution

of alkali or soap, or, by preference, diluted hypochlorite of lime. An intense

black is thus pr^uc^.”
In the complete specification further particulars are given regarding the

ageing and raising of the colour. After tho words “ wring out and dry,”

I^ghtfoot continues, “then I expose tho goods in a room at from 60* to 70*

F. for two or three days
;
the goods are now passed through water alone, or a

solution containing alkaline or metallic salts (which develop the black much
sooner and better). The alkalies and alkaline earths may bo used for raising

the black, such as caustic soda, caustic potash, caustic ammonia, caustic lime

in solution in water; or the goods may be passed, after ‘printing' and
‘dyeing,' through a box containing rollers 8upplie<i with ‘ammoniacal gas'

(which I prefer when the black is printed along with * steam colours
'
prior to

steaming the goods). When the black is printed along with ‘madder' or

‘garancine’ colours, they are aged or exposed in a room at from 60® to 70* F.

for three days, and dunged, dyed, washed, and passed through a solution of

soap or dilute hypochlorite of lime, whereby an intense black is produced.”

The full text of these portions of Lightfoot's patent for the production of a
copper black in dyeing is given here because it forms the bas s of the most
important process of dyeing Aniline black at present in use. The proportions

of the essential ingredients have been modified, pure aniline oil (or salt) has
taken the place of the crude product which Lightfoot had at his disposal,

chlorate of soda has taken the place of chlorate of potash (being cheaper and
more readily soluble), while copper sulphate has been generally substituted for

the chloride. In piece dyeing the slow and somewhat uncertain process of

ageing in a room has been replaced by ageing in a rapid ager, and, in place of

alkalies or bleaching powder, bichromate is in general use for “raising” or
developing the black.

The composition of the Aniline black liquor and the conditions of working
vary in different works, but the following black on pieces, which is given by
K. Oehler, m »y be taken as representing a good average process.

The pieces are padded at full width with two or three nips in an Aniline
black liquor made up as follows :

—

15S0 lbs. (60 kilos.) aniline salt disoolved in 20 galla. 2 pinU (320 litres) water.

37 Iba. 9 OSS. (18 8 kilos.) sodinm chlorate dissolved in 7 galls. 3 pints (37 litres) water.

6) Iba. (2*75 kiloe.) oopper sulphate dissolved in 10 galls. (50 litres) water.

4 lbs. (2 kilos.) ammoniom obloiide dissolved in 2 galls. 3 pinU (10 litres) water.

To this add

4 galls. 8 pints (20 litres) alnminiam acetate 15* Tw.

English Patent Na 151, 1868.
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These solutions, prepared separately, and cooled, are mixed in a vat, and
are made up to 100 gallons of liquor, which should stand at 12** Tw.

Another black, in which both copper and iron salts are used, while tolui-

dine partly takes the place of aniline, is recommended by the Hoechst
Farbwerke. Two standard solutions are prepared as follows :

—

Standard A,

55 litres water.

4,500 grms. aniline salt.

1,350 ,, toluidine.

1,850 ,, chlorate of soda.

Standard B,

1,850 grms. nitrate of iron.

6 litres water.

2,700 grms. copper sulphate solu-

tion (200 grms. per litre).

For use 8 litres of Standard A are mixed with 1 litre of Standard B.
After padding, the goods, which should contain their own weight of liquor,

are dried and aged to develop the black. The drying, which constitutes one
of the most important operations in the dyeing of an aged black, may be
effected in various ways. Formerly this was done in an ageing-room, but,

in consequence of the time required, the output is considerably curtailed.

Drying on steam cylinders is accompanied by a certain amount of risk, since

tendering may take place at the temperature of the cylinders, and is certain

to result if tne pieces become quite dry before leaving the machine. The
ageing is then done in a machine like that shown in Fig. 65 at a temperature
of about 45"* C. In some machines the drying on cylinders and the ageing are

conducted in the same chamber.
For continuous blnck dyeing, drying and ageing may also be effected

together in an ager like that of C. A. Preibisch, shown in Fig. 64a.

Fig. 64a.—Continuous ager for Aniline black.

The machine consists essentially of a chamber constructed of ood on an
iron framework. The pieces pass in from the batch roller, R, through a slit in

the end of the chamber, through which they are guided up and down by the

slack rollers F, and the rollers E, which latter are geared to Uie shi^t, D. On
leaving the chamber at the end opposite to that at which they entered, the

pieces are drawn by tension rollers, E', and plaited down. The heating of the

chamber is effected by means of steam-pipes, H, at the bottom, and ventilation

is effected by means of the fans, L, which are connected with the ventilating

pipes, N, the air, which should have a temperature of 25* C., being admitted
through openings (not shown in the figure) in the floor of the ^aml^r. Fans,

0, are provided at regular intervals in the interior of the chamber in order to

effect a more even distribution of the inooming air. The temperature in the
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chamber is maintained at 44* to 50* C. When the pieces have traversed about

two>thirds of their path through the ager they are dry, and the formation of

the black has begun. Since, however, a good black can only be obtained in

presence of moisture, vessels, K, containing water are provided at the end of

the chamber to supply the necessary degree of moisture^

After ageing, the goods should be of a dark green or almost block

colour. They are next chromed (without intermediate washing) at 70* 0.

in a solution containing 3 grms. bichromate of soda and | grm. sulphuric

acid per litre, after which they are soaped hot in a solution containing

3 grms. olive oil soap per litre, rinsed, and dried.

For mercerised goods, the strength of the Aniline black liquor can be

diminished from 20 to 25 per cent.

The same black is applicable to cotton yarn (Diamond black). The hanks
are first boiled in soda, rinsed well, and hydro-extracted. They are then

turned in the liquor for half an hour, wrung lightly, and hydro-extracted so

as to retain about their own weight of liquor. They are then well stretched,

suspended (not too close together) on wooden sticks, and aged in a well

ventilated and spacious drying room, the walls of which (in order to secure

a uniform temperature in every part of the ager) are lined with wood. The
temperature of the ager should be kept at 35* 0. While in the ageing-room,

the hanks are turned every two hours.

Hanks may also be ag^ on a machine similar in construction to Haubold’s
centrifugal drying machine (see Drying Machinery),

The ageing lasts from six to eight hours according to circumstances, and
the yam will bo found to have assumed a green-black colour. It is now
taken out and chromed, rinsed, and soaped as in the case of piece-goods.

In chroming, it is turned rapidly for ten to fifteen minutes, and the subsequent
soaping is continued for about fifteen minutes.

Since the yarn is wetted out previous to being immersed in the Aniline
black liquor, the latter will naturally become diluted on treating successive

lots of cotton. The liquor used for freshening up the bath must, consequently,

'oe made stronger than the original liquor, the same proportions, however,
l)eing adhered to. The bath should always stand at 12'' Tw.

The following is another recipe for an aged Aniline black on cotton yarn,

in which the padding liquor is rendered viscous by the addition of stiirch, so as

to bring al30ut its more even distribution throughout th»j mass of the cotton on
drying :

—

A. 3 kilos, aniline oil are mixed with 3 kilos, hydrochloric acid of 34* Tw.
B. 1*5 kilos, copper sulphate, 1-4 kilos, saiammoniac, and 1'2 kilos, potas-

sium chlorate are dissolved together in water.

C. 0*4 kilo, starch is boiled up with water and diluted.

After cooling, A is stirred into B, and C is then added. The liquor is

nukle up to 50 litres in case dry cotton is to bo dyed, but if the cotton ha.s

previously been wetted out, the total volume should not exceed 40 litn^s.

For the first kilo, of yam use 5 litres of liquor and 1 litre of water. For
further lots replenish with liquor only. The yarn is turned in this liquor,

wrung, and aged at 30* 0. It is then chromed, washed, and soaped hot The
hi.,her the temperature in chroming the redder the shafie of the olack.

; x: 1 X j 1 V
- — , r \ ' —

^

it is important that the cotton impregnated with the black liquor should not
be allowed, previous to or during ageing, to come into contact with water;
a single drop of water falling on to a piece will leave a grey spot If any
alkali comes into contact with the goods previous to ageing, the Aniline black

will not develop at all in the contaminated parts and white spots or marks
will result
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Yanadlam Black.—Lij^htfoot * first drew attention to the fact that of all

the metallic compounds, those of vanadium were the most efficient in bringing

about the formation of Aniline bl ick from aniline salt and chlorate of potssh,

and his obst^rvation led to the adoption of salts of vanadium as carriers of

oxygen in Aniline black dyeing. According to Guyard t and to Witz, J the

amount of this metal required to bring about the formation of the black is

exceedingly small. In printing, the latter us^ d only 0*0012 grm. vanadium per

litre of colour containing 80 grms. aniline salt. A black of the kind may be
made up as follows

90 grms. aniline salt.

20 grms. aniline oil.

40 grms. sodium chlorate.

6 c.o. vanadium chloride solution 1 : 100.

845 c.c. water.

Pad, dry, ago, chrome, wash, and soap.

Vanadium Chloride

10 grm». ammonium vanadate.

70 grms. hyfirochloric acid (30* Tw.).
40 c.o. water.

7 grms. glycerine.

Ifake up to one litre and heat until the solution has become blue.

Vanadium black is very seldom used in cotton dyeing on account of its

great liability to produce tendering of the fibre. It is used for certain styles

in calico-printing.

Steam Black.—In the latter part of his first patent specification relating to

Aniline black, Lightfoot says :

—

“And although I have described the use of the metallic salts of copper
as used with aniline, I find that these salts may be replaced with some
advantages by the use of the salt known as red prussiate of potash

;
and

when this salt is used, it is used in substitution of other metallic salts, and
I use it in the proportion of 4 to G ozs. red prussiate of potash to 1 lb. of a salt

of aniline, or mixtures of aniline and its analogues, contained in 1 gallon of

water. When red prussiate of potisli is used, I also add to each gallon of

colour 2 ozs. of oxalic acid, or other suitable acid, by preference oxalic acid

The mateiial to be dyed or printed must be first aged, and afterwards steamed
thirty to fifty minutes in the ordinary manner of steaming.”

This black is still produced by the method outlined by Lightfoot, with this

dilTerence that the expensive red prussiate is replaced by a mixture of yellow
prussiate an<l chlorate of soda. The following may serve as an example of

a steam block. The pieces are run through the following padding liquor :

—

75 grms. aniline salu

35 grms. sodium chlorate.

40 grms. yellow prussiate of poUah
Made up with water to 1,000 c.c.,

after which they are dried, steamed three minutes in a rapid ager, cliromed,

washed, and soaped.

The rapid ager consists of a spacious chamber, which is fitted with a number
of copper rollers to guide the pieces while passing through the chamber. In
the drawing the wall is cut out on one side to show the arrangement of the
rollers. The pieces pass into the upper part through a small slit, and come
out through the same opening after having been run through the whole

* BuU. Soe. Ind, de MMouat, 1871, p. 285,

t BuU. Soe. CKim, de Paris, 1876, p. 58.

t BuU. Soc. Ind. de Bouen, 1876, p. 3ia
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apparatus. Two copper tubes are fitted near the opening, and heated by

steam to prevent the water from condensing ; for the same purpose the casfr

iron roof is constructed hollow, and heated by steam. The steam which has

been used to heat the roof and copper pipes serves for supplying the intet ior

with steam; if necessary, steam can be airectly injected by means of a peno-

rated pipe which is fix^ on the bottom of the cnamber. The teroperntnre

and the degree of moisture are shown by wet and dry bulb thermometers,

which are pUced in the chamber behind a glass plate.

Two large doors in the side of the machine afford convenient admission

to the interior for “threading up’* or other purposes. In an apparatus of

medium size, the ageing of Aniline blacks is performed at the rate of about

60 yards per minute.

A steam Aniline black is not so liable to tender cotton as an aged black,

but is more expensive.

Aniline Black Produced by Air Oxidation.—Recently A. O. Green has
patented a process for the dyeing of Aniline black,* the most remarkable
feature of which is the absence in the padding liquor of any oxidising agent.

In this process a small proportion of a paradiamine or of a para>amidophenol is

added to the padding liquor, and this addition brings about the formation of

the black by air oxidation in the ageing process. The following is one of the

examples given in the English patent specification :—The padding mixture is

prepared by adding a solution containing 48 pts. cupric chloride, 140 pts.

ammonium chloride, and 14 pts. sodium metabisulphite in 500 pts. cold water

to a solution composed of 50 pts. aniline, 2 pts. para-phenylenediamine, 15 pts.

hydrochloric acid (30 per cent.), and 15 pts. formic acid in 1,500 pts. cold

water.

In order to prevent the premature formation of oxidation products in the
padding mixture, it has been found preferable to use the copper in the form of

a cuprous salt, and the object of adding bisulphite is to reduce the cupric

chloride to cuprous chloride. The object of adding such a large proportion of

ammonium chloride is to keep the cuprous chloride in solution.

After padding, the goods are aged, chromed, d:c. The advantages claimed
for this new black arc, in the first place, absence of tendering and, secondly,

cheapness, inasmuch os a black can be obtained with 3 per cent, of aniline,

while the output is greater than with an ordinary aged black.

When properly dyed on cotton. Aniline block is one of the finest and
fastest blacks procurable. It is not changed by the action of light, acids, or

alkalies, or any other infiuences which cotton goods are expos^ to. The
production of an entirely satisfactory Aniline black is, however, not a simple
matter, and requires experience, skill, and careful supervision.

Unevenness in Aniline blacks may result from the usual causes which bring
about this fault in other colours, and which need not be specially enumerated
here. Aged or steam blacks, if unevenly impregnated, or if allowed to come
into oont^t with water (even wet hands) before the formation of the black has
taken place, will turn out faulty.

The greening of Aniline blacks which was frequently so great a source of

trouble is due to insufficient oxidation. Goods which show this fault usually
leave the hands of the dyer in an apparently faultless condition, but on storiog,

especially in localities where there may be sulphur dioxide (where gas is burnt;,

or sulphuretted hydromn in the atmosphere, they assume after a time a dark
green colour. The addition of a small proportion of paraphenylenediamine to
the padding liquor (for an aged black) nas been sugrated as a means of

preventing or diminishing the tendency to “greeiv but the plan now

* JmoTL Soc. Z)ysre end CfoL, 1008, p. 231.
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more generally adopted is to treat the black after ageing with an oxidising
agent (usually bichromate alone or in conjunction with sulphuric acid) at a
sufficiently high temperature.

To test whether an Aniline black is liable to ** green/’ a sample of the
dyed material is warmed with a fairly strong solution of bisulphite of soda,

washed and dried. If it remains unchanged, the black will not turn green
on exposure.

The tendency of Aniline black to “ rub ” is only met with in dyed blacks.

By suitable manipulation in the dyeing, this tendency can be considerably
diminished, but can never be entirely got rid of. When such goods are heavily
starched they do not rub.

Sometimes Aniline blacks are liable to turn out bronzy, and this fault is

said to be due to over-oxidation. It can usually be rectified by treating the

goods with an acid solution of a reducing agent, such as titanous chloride, or,

in some cases, copperas.

The tendering of cotton-dyed Aniline black is perhaps the commonest of

all faults. Some ascribe this to the production of oxycellulose, but no direct

proof has ever been advanced that this is really the cause. Although the

cotton is undoubtedly brought into contact with strong oxidising agents in the
process, it must be borne in mind that aniline is a fairly strong reducing agent,

and it is, therefore, likely that even if the oxidising action should become
energetic (as is sometimes the case in steaming or even previous to steaming),

the aniline or even the Aniline black will be attacked before the cotton.

The composition of the hydrochloride of Aniline black is still uncertain, this

being due to its tendency to decompose on drying. But whereas aniline salt

contains over 28 per cent, of hydrochloric acid, and the Aniline black which
results from its oxidation contains certainly not more than 14 per cent., it is

clear that during the formation of the black a considerable amount of free

hydrochloric acid must be formed, which, acting on the cellulose at the elevated

temperature of the ager (or for a prolonged period in ageing in a room) is likely

to attack the cotton and produce tendering by the formation of hydrocellulose.

It was evidently with the object of minimising this action that Lightfoot added
ammonium chloride, ^*or an equivalent quantity of other alkaline chloride,” to

his padding liquor.

It has been suggested to replace the hydrochloric acid by other acids which
have less tendency to attack cellulose, such as hydrofluoric acid, tartaric and
fohnic acids, but any advantage gained by their use is more than counter-

balanced by inferiority of the resulting colour. The degree of tendering varies

according to the kind of black used. Thus, a dyed black scarcely affects the

tensile strength of the cotton, while of the blacks produced by padding, the

steam black is least liable to tender. In the case of the dyed black this may bo
explained by the fact that even if the dye-bath is used hot, the acid with which
the fibre is in contact is only very dilute, while in the case of steam black, any
hydrochloric acid liberated is largely, if not entirely, neutralised by the yellow

prussiate present. In the case of aged blacks it is impossible to absolutely

prevent tendering, though in the case of the copper-black dyers have now suc-

ceeded in reducing the tendering below 10 per cent.

Bottomed and Topped Blacks.—At one time it was a common practice to

bottom the cotton with an ordinary direct blue or black previous to dyeing an
aged black (Swiss black). Dyed.Aniline black is even now frequently produced
on a bottom of direct cotton black, for the purpose of diminishing the tendency
to rubbing by decreasing the quantity of Aniline black. The cotton is dyed
with a direct cotton black, say, 3 to 4 per cent. Columbia black F F or Dia-

mineral black B, and, after rinsing, worked in a short bath with 4 per cent,

aniline salt, 6 to 7 per cent, hydrc^loric acid (32* Tw.), and 3 per cent, sub
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pburic acid, to which, immediately before use, 3 per cent, copper sulphate and
4 per cent, sodium bichromate are added. Work one to one and arhalf hours
cold, heat within half an hour to 50** to 60*" C., rinse well, and soap hot. Congo
red and Benzopurpurin 4 B have been used in the same way before the intro>

duction of direct cotton blacks.

Kertess has suggested the use for a similar purpose of Diamine black R O
or B H, which is first dyed in the ordinary way, then diazotised and developed
in metatolylenediamine. The cotton is then impregnated with copper Aniline

black liquor at 4® Tw., when it is aged, chromed, <fec., as usual. In consequence
of these additional operations, the cost of the black, in spite of whatever
saving there is in aniline salt, <&c., is materially increased.

Every Aniline black that has been chromed is at the same time mordanted
with chromium, so that it is rational to dye it in any mordant colour either for

intensifying or modifying the shade. At one time when aniline was still an
expensive article of commerce, logwood was commonly used for the purpose
of tilling up the black, and this practice is continued at the present time.

Application to Wool,—For ordinary wool Aniline black has little or no
affinity, but if, according to Lightfoot,* the fibre is first chlorinated (see Wool),

it can bo dyed like cotton. Lightfoot assumed that ordinary wool could not be^

dyed on account of the reducing (deoxidising) action of the fibre, bu^
Bethmann t ascribes this property to the basic character of the wool fibre.

His process of rendering wool capable of being dyed Aniline black consists

essentially in treating the fibre with a mineral acid—e.y., boiling for an hour
with 5 per cent, sulphuric acid.

After being suitably prepared, wool can be dyed Aniline black by methods
similar to those used for cotton. The colour is seldom applied on wool.

Application to Silk,—Unlike wool, silk can be dyed Aniline black with-

out any previous preparation. Although no difficulty arises in applying A niline

black to silk, it is very seldom dyed on this fibre, except in cases where extreme
fastness is a desideratum. For satins and other fabrics consisting of silk and
cotton, the copper-black finds some application, especially for umbrella cloths.

Blacks produced from Bases other than Aniline.—According to Gilliard.

P. Monnet et Cartier an ungreenable black can be produced with the aid

of paraphenylenediamine. They state that a mixture of equal molecules of

paraphenylenediamine and aniline produces a brownish-black, whereas a mix-
ture of 1 molecule of paraphenylenediamine with 2 or 3 molecules of aniline

or toluidine yields good bluish-blacks, hence they mix the hydrochlorides of

paraphenylenediamine in the corresponding proportions, and use for 100 kgs.

(lbs.) of cotton, 4 to 6 kgs. (lbs.) of this mixture, 3 kgs. (lbs.) of sodium
chlorate, and 40 grms. (about 1 oz.) of vanadium chloride ; the bath is kept
at 60* C., and thus a soluble dyestuff is formed. This is taken up by the fibre,

and the bath becomes colourless.

Diphenyl Black.—This black, which was introduced by Meister Lucius A
Briining, is produced on the fibre by the oxidation of para-aminodiphenyl-
amine, or mixtures of this compound with aniline. For piece goods the
following process is recommended by this firm:

—

Standard A,

600 grms. gum tragaoanth thickening (1 : 10) are diluted with
760 O.O. water;
400 grms. diphenyl base are dissolved warm with
600 „ laotio acid (50 per cent. ) and .

1|300 ,, acetic acid, stirred into the tragacanth tliickening, and made up with
1,450 0 .0. water to 5 kilos.

* English Patent No. 2327, 1865.
fJoum, Soe. Dyers and Col.^ 1901, p. 204.

42
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Standard B,

250 grms. aluminium chloride (53* Tw.).
250 „ chromium chloride (53* Tw. ).

40 ,, cupric chloride (77® Tw.).
3j460 C.C. water.

300 grms sodium chlorate dissolved in

600 o.c. hot water, and then add
100 grms. oil of turpentine.

These standards keep well without undergoing any deterioration. For
use, add Standard B to an equal weight of Standard A. The pieces are

padded in the liquor, dried slowly, steamed for two minutes in a rapid ager,

and soaped without previous chroming, the effect of chroming on this black

being such as to give it a brownish caste.

Diphenyl black is also suited for the dyeing of yarn. The black obtained

is not inferior in appearance to an Aniline black, docs not green, and does not
tender the fibre. It is, however, more expensive than Aniline black.

The property of dyeing textile fibres when oxidised in their presence is not
peculiar to aniline an^ the other bases named above, but is common to most
of the amines of the .aromatic series. Although various colours can be obtained
in this way, they usually lack brilliancy, and as they can be obtained more
conveniently or cheaper by other means, the method is seldom resorted to.

Naphthylamine Violet.—This colour may be produced on the fibre by the
oxidation of alpha-naphthylamine, and was formerly used in calico-printing.

Maphthylamine brown is obtained by “ dyeing ” cotton which has been pre-

viously dy^ manganese bronze with alpha-naphthylamine hydrochloride.

PARAMINE brown (B.A.S.F.).

A very good brown can be produced, according to H. Schmid,* by oxidation

of p phenylenediamine by a process analogous to that used for Aniline black.

Paraphenylenediamine is marketed for this purpose under the designation
Paramine (B.A.S.F,).

The following formula is given for padding cotton cloth:—15 to 20 irrms.

Paramine (B.A.S.F.) are dissolved in 300 c.c. hot water, and diluted with 450 c.c.

cold water ;
1*5 grms. Bongalite C are dissolved in the solution, and there are

added, successively, 15 to 20 grms. sodium chlorate dissolved in 50 c.c. water,
15 to 20 grms. ammonium chloride dissolved in 50 c.a water, 15 grms. ain-

monium vanadate solution (1 : 1,000), and 30 to 40 grms. solution of tartar

emetic in glycerine (prepared by dissolving 40 grms. tartar emetic in 620 c.c.

warm water, and adding 340 grms. glycerine). The solution is diluted to one
litre. After one hour it will be colourless. It will keep for about two days.

Immediately before use it is sieved through cotton cloth. The pieces to be
dyed are passed through the padding liquor, dried in the hot due at 40* to
45* 0., steamed for five minutes in the Mather-Platt ager, rinsed, and soaped.
Instead of steaming, the pieces may be passed through a lukewarm solution of
2 to 3 grms. bichromate per litre. The tartar emetic is added for the purpose
of delaying the oxidation for resist printing.

Be^ntly a very pure p phenylenediamine has been furnished under the
name Paramine extra (B.A.S.F.), which yields a more agreeable shade of brown.
This may be used without tartar emetic—s.y., by the following formula:
12 to 16 grms. Paramine extra^ 12 to 16 grms. sodium chlorate, 12 to 16 grms.
ammonium chloride, and 0*015 grm. ammonium vanadate in 1 litre.

* H. Bohmid, English Patent 17|241 of 1906 (B.AS.F.), Joum. See. Dytre and Col.,
1006, pp. 183 and 205.
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Paramine brown dyes a yellowish-brown which possesses very good fastness

to light and washing, and is moderately fast to chlorine.

M. Lummersheim * has patented a process of shading Paramine brown by
diazotising and developing with resorcin, naphthol, &c., or by coupling with
diazotised paranitraniline on the fibre.

Paramine brown may also be produced on wool and silk, and when dyed on
a bottom of Prussian blue it yields a black.

t

FUSCAMINE G (B.A.S.F.), produced by the oxidation of p aminophenol
in a similar manner as Paramine brown, dyes a more yellowish shade of

brown,
ARTIFICIAL INDIGO (INDIGOTIN),
Indigo, natural and artificial, has been discussed in Part VI., and it need

hardly be stated that the active constituents of both kinds are chemically
identical. The differences observed in practice are caused by the differing

physical condition, or by the impurities present in natural or artificial

indigo. Of the latter the bacteria only are of some importance, as they
are generated during the manufacturing process, and assist in setting up a
fermentation or wo^ vat. These bacteria are also met with in vats pre-

pared with artificial indigo, as quantities occur in the air and in the woad
employed. Since, however, they are more abundant in natural indigo, the
vats prepared with the latter develop them more rapidly. In order to

counteract this drawback, it is sufficient to add a small quantity of natural

indigo, or, just as well, a few pails of a well-set vat prepared with either

natural or artificial indigo, when setting a new vat. As the bacteria generate

acid which is to be neutralised by lime, a rapidly developing vat with natural

indigo will require more lime than a slowly fermenting vat with artificial

indigo. These differences will disappear after a few days’ working. The
solubility of the artificial product has been very much improved, and the

various brands of Indigo (M.L B.) and the S brands of Indigo pure (B.A.S.F.)

are very suitable for all vats, the fermentation vats included. The powder
brands are best wetted in hot water, either by placing them in a weighted
bag, or by placing them on sackcloth spread over a barrel half filled with
strongly boiling water, and covering the indigo with sackcloth. The steam
passing through will moisten the powder.

INDIGO VAT and INDIGO SOLUTION (B.A.S.F. and M.L.B.} contain

indigotin in the reduced state, and do not require previous reducing by the

dyer, but may be added direct to any kind of vat, thus saving time and labour.

This advantage is considerable with the woad vat, which can be fed during

the day’s working with fresh quantities of indigo vat, thus enabling a greater

number of lots to be dyed without waiting for the reduction of the indigo

added.

Since strong alkalinity prevents the proper fermentation in the woad vat,

the latter will rarely be too alkaline. The hydrosulphite vat, however,
unless prepared with care may easily become so strongly -alkaline as to be
detrimental to the wool to be dyed. Hence, the makers of artificial indigo
have endeavoured to avoid altogether the presence of any fixed caustic alkali.

This is attained by the use of I^igo mi (r^uced indigo) and hydrosulphite in

powder (or in solution free from caustic soda), the necessary alkalinity being
produced by the addition of ammonia. Since, however, ammonia does not
readily dissolve indigo and the hydrosulphite fairly rapidly develops add by
the action of the air, the indigo white might be precipitated. In order to

prevent this, some glue is added which keeps the indigo white in solution.

t

* Jourh, Soe^ Dyera and Co/., 1908, p. 52;
t G. Ekttein, Joum. Soc» Dyera CMid Cb/., lOfiS, p. 234.
t EnffHuh 7«90 icno English Patent 8510, 1902 (B. A.S.P.JI
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In addition to pure indigotin which is marketed as Indigo pure (B.A S.P.)

and Indigo (M.L.B.) some other brands are furnished to the trade as

INDIGO R and R R (M.L.B.) ;
INDxGO T (ML.B.); INDIGO PURE R

(B.A.S.F.); INDIGO PURE G (B.A.S.P.) {Mono- and di-lyromo-indigotin ; tolyl-

indigotin).

These brands closely resemble indig'^ and are applied in much the same
way, best in the hydrosulphite vat, but also in the fermentation vat. Tliey

are readily reduced by hydrosulphite, but their leuco-compounds are slightly

less soluble in alkali. Indigo R and R R dye brighter and redder shades of

blue than ordinary indigo, and are very valuable for shading the same.

Indigo G and T dye more greenish blues which also may be used for shading

ordinary indigo. The fastness of these brands is equal, or even greater than,

that of ordinary indigo, especially the fastness to chlorine. They withstand

oxidising agents better and, therefore, they are less easily discharged by the

chromate or chlorate discharges.

INDIGO PURE R B N (B.A S.F.) is a bromine derivative of indigo recently

brought into the market, which gives pure blue shades, brighter and greener

than ordinary indigo of very good fastness to light, washing, milling, alkalies,

acids, &c. This brand resembles the Ciba blues described hereafter.

INDIGOTIN 4 B (M.L.B.), a very recently issued brand, also produces very

pure shades of blue.

BROMINE INDIGO PB (Bayer) is also a very recent product resembling

the last named brand and the Giba blues, producing a bright indigo blue of

good fastness
;
the fastness to light, however, is not quite as good, the colour

becoming mu(*h greener on exposure to light.

CIBA BLUE B and B B (Ch. Ind. Basle).

The Ciba blues are tri- and tetra-brorao-indigotin, produced by the action

of bromine on indigo dn a hot solution of nitrobenzene. These dyestuffs are

distinguished by their beautiful blue shades which are purer and greener
than those of indigo and equal or even better in fastness. In their general

behaviour they closely resemble ordinary indigo, and are dyed in the same
kinds of vat, principally in the hydrosulphite vat. They show, however, more
affinity to the vegetable fibre, the bath being much better exhausted than in

the case of indigo.

The Ciba blues are applicable for dyeing the vegetable and the animal
fibres, and can be combined well with the other commercial vat-dyes. They
may be used in various ways for printing and discharging purposes, being
well discharged by means of chlorate.

Ciba blue is marketed as a blue powder or paste insoluble in water and in

dilute acids or alkalies. The solution in concentrated sulphuric acid is blue,

and on diluting it yields a blue precipitate.

Application.—For dissolving the Ciba blues it is necessary, for medium
shades on cotton, to use times their weight of caustic soda lye (75* Tw.) and
also 3^ times the quantity of sodium hydrosulphite in powder (80 to 85 per
cent.), reckoned on the weight of dyestuff. For light shades the quantities of
hydroeulphite and caustic sc^a are increased to five to six times the quantity of

dyestuff, for dark shades these proportions are diminished to only twice as

much. In wool dyeing, times the quantity of caustic soda and hydrosulphite
in powder are sufficient. For instance, a paste is made up of 1 part of dyestuff
with If parts caustic soda lye and hot water

; the remaining half of caustic

soda (1| parts) is added to 15 times as much cold water, whereupon 3^ parts
sodium hydrosulphite in powder are gradually added whilst slowly stirring.

Hot water is tnen add^ and the solution completed by gentle boiling.

The solution is passed through a fine sieve into the dye-teth heated to
60* to 70* 0.
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1

It is especially necessary to take care that the reduced dye solution as well

as the dye-bath be of a golden-yellow tinge ;
greenish looking baths are not in

a proper condition, and in consequence give dull and uneven dyeings. Such
baths, in most cases, may be corrected by adding caustic soda.

Cotton is dyed at 60° to 70** C., or in the case of goods which are difficult to

penetrate the temperature is raised to 70* to 80* C. In order to facilitate

the penetration of the goods it is recommended to make an addition of kgs.

per 1,000 litres (i lb. per 100 galls.) of Turkey-red oil. The well wetted
material is worked in the bath containing the necessary quantity of dyestuff

for about half an hour, squeezed or wrung, exposed to the air, and well

washed. Deep shades on yarn should be soaped hot with soap and soda for

twenty to twenty-five minutes; the soaping is essential for the production

of bright shades and considerably improves their fastness to washing and
bleaching. By half an hour's after-treatment with 2 to 3 per cent, copper

sulphate and 2 to 3 per cent, acetic acid at 90* 0. a greener shade, possessing

slightly superior fastness to chlorine, is obtained. Dark shades on pieces,

after rinsing, are further developed by a treatment for twenty minutes at
70* C. with 3 per cent, bichromate and 1^ per cent, acetic acid.

The beautiful blue shades produced with Ciba blue are very fast to light,

washing, alkalies, and acids ; they withstand chlorine well, but not kier-boiling

under pressure.

Wool.—The dyestuff dissolved with 2
^

times the quantity of caustic soda
(75® Tw.) and hydrosulphite in powder is passed through a sieve into the

dye-liquor heated to 60° to 70* 0., after which 1 to 3 parts sulphuric acid

(1 ; 10) per 1,000 parts are added in order to neutralise the bath. In so doing,

particular care should be taken that the bath does not show the slightest

acid reaction with litmus paper, and also remains yellow. Greenish-milky

baths contain too much acid, and should be neutralised with caustic soda lye.

The previously wetted wool is entered into the bath, dyed for fifteen to twenty
minutes, squeezed, and exposed to the air for fifteen to twenty minutes. It is

then well rinsed, developed at 30* to 40° 0. in acidulated water (8 parts

hydrochloric acid per 1,000 parts water), and again well rinsed. A beautiful

blue is obtained of excellent fastness to light, washing, milling, potting,

alkalies, acids, and stoving.

Silk can be dyed similarly to wool, and the shades obtained are remarkable
for their brightness, as well as for possessing good fastness to light and water.

Half-silk is dyed like cotton.

CIBA VIOLET B and R (Ch. Ind. Basle).

The Ciba violets have recently appeared in the market, and are halogenated
compounds of alpha-oxythionaphthene and a substituted isatine

;
it is, there-

fore, closely related to the indigo and thio-indigo series (see pp. 662 and 665).*

They resemble Ciba blue in tinctorial properties and fastness, and yield on
the various fibres, when dyed in the vat, violets of very good fastness to light,

washing, milling, alkalies, and acids.

THIO-INDIGO RED B (Kalle).t

In addition to the halogen derivatives of indigo, described on the preceding
pages, a sulphur compound, analogous to indigo, discovered in 1905 by Prof. P.

Friedlander, of Vienna, has attracted the attention of chemists and dyers, this

product being of great scientific interest and, owing to its unprecedented
fastness, also of very considerable practical value. The discovery of thio-

indigo may be regarded as one of the most important, if not the most important,
in the chemistry of indigo since Heumann's synthesis which led to the suc-
cessful manufacture of artificial indigo. By it a new field has been opened up

•O. Engi, Chemiker Zeitung, 1908, p. 1179.
fJoum. Soc, Dgera and Col,^ 1906, p. 166 ; 1907, p. 70.
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vhich has already resulted in the discovery of various other colouring matters

of the same class, and possibly may lead to the production of actual substitutes

for Turkey red.

Thio-indigo red B is constituted according to the formula

06H4<^>0=zC<®®>C,H,,

The scientifio name Thio^aphihene indigo has been proposed for this

compound. It is produced by the oxidation of thio-indhxyl—Le., alphor

oxythio-naphthene—
C(OH)

S

The latter compound may be prepared in various ways, for instance, by
boiling phenylthio-glycol carboxylic acidy

w<COOH.
S . CHj . COOH,

with alkalies, whereby ring formation readily ensues and alphc^oxythio-

naphthene carboxylic acidy

C(OII)

. COOH,

s

results, which, when heated in an acid medium, loses CO
2
with the formation,

of o^thio-naphthene or thio-indoxyl.

Thio'indigo red B forms red-brown crystals possessing a metallic reflex.

The commercial product is a bluish-red powder, or a bluish-red paste containing

20 per cent, of the dyestuff. It is insoluble in water, dilute acids and alkalies,

but soluble in many organic solvents, such as chloroform, ether, benzene,
xylene, Ac., yielding red solutions, which are characterised by their intense yellow
fluorescence. It is also soluble in boiling alcohol, but without fluorescence

;

on cooling, it separates out. In concentra^ sulphuric acid it dissolves with a
bluish-green colour ; on diluting, the dyestuff separates out completely. With
fuming sulphuric acid a sulphonic acid is formed which, however, seems to
be without technical valua Concentrated nitric acid is apparently without
action in the cold, but when boiled with the dyestuff, oxidation takes place and
a yellow solution results. If strong nitric acid be added to the solution of the
dyestuff in ordinary strong sulphuric acid, an orange-coloured nitro-compound
is probabiV formed.

One OX the most characteristic properties of Thio-indigo red is its remarkable
stability in presence of strong oxidising agents. Thus it is not affected by
boiling with chromic acid, alkaline red prussiate, or bleaching powder. When
cotton dyed with Thio-indigo red is boiled in a strong hypochlorite solution,

the cotton may be completely destroyed, leaving the dyestuff unchanged as a

red scum on the surface of the liquor.

By alkaline reducing agents, such as sodium hydrosulphite, copperas, or

lino and caustic soda, or glucose and caustic soda, Thio-indigo red is readily

reduced ud dissolved on warming, yielding the leuco-oompound whic^ forms a
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clear yellow vat, from which the red is reproduced hy exposure to air. The
dyestuff is also completely reduced by boiling with sodium sulphide and caustic

soda. The dyestuff* is more readily affected by reducing agents than indigo,

but less readfily by oxidising agents. When cotton is bottomed with Thio-

indigo red and then dyed in an indigo vat, containing a slight excess of hydro-

sulphite, practically all the red is stripped, and the cotton dyed an almost pure
shade of indigo.

Like indigotin the new dyestuff readily sublimates on heating.

AppUoation.—The application of Thio-indigo red in dyeing is exactly like

that of indigo, hydrosulphite, copperas or zinc vats being used, and in adaitiun,

solutions prepared with sodium sulphide similarly to the sulphide colours.

Any apparatus used for dyeing indigo can be employed for Thio-indigo red.

The colour is also suitable for calico-printing, and for this purpose the makers
recommend printing the colour thickened with British gum with the addition

of caustic soda, and steaming in a rapid ager with steam as free from air as

possible, and at a temperature above 100* 0., or deeper shades with the

addition of sodium sulphoxylate-formaldehyde (Hydrosulphite N F, Hyraldite

or Uongalite, se^' p. 199).

Cotton is dyed in the vat (hydrosulphite, copperas, zinc dust, <kc.), or from a

sodium sulphide bath.

Hydroaulphite Vat—The working of the vat is easier than in the case of

indigo, as the thio-indigo not only oxidises less quickly in the bath, but is also

more easily again reduced. In general, it c;in be said that Thio-indigo red

requires about one-half the quantity of hydrosulphite for reduction as indigo.

Stir dO kgs. (lbs.) Thio-indigo red B paste with 200 litres (20 galls.) water, and
add 160 litres (15 galls.) hydrosulphite of 25* Tw., or li kgs. (lbs.) hydro-

sulphite in powder, heat to 35* to 40® C., and, after stirring for half an hour, add
10 litres (I gall.) caustic soda lye of 75* Tw., or 15 kgs. (lbs.) soda ash

dissolved in 100 litres (10 galls.) water. Stir until the reduction is complete

—

t.s., until the colouring matter has given a yellow solution—then dilute with
water and make up to 1,000 litres (100 galls.). After twelve hours the clear

liquor, if not immediately used, should be stored in carboys or casks. This

solution is used as a stock-vat. For dyeing, run into a vat of 1,000 litres

(220 galls.) capacity about 800 litres (175 galls.) water of a temperature of

about 20* to 24° C., add 3 to 5 litres (1 gall.) hydrosulphite 25° Tw., in order to

prevent oxidation by the oxygen contained in the water, stir and add 200 litres

(44 galls.) from the stock-vat. Then stir gently, allow to stand for half an hour
and start the dyeing operation. For obtaining full shades, it is advisable to

use a more concentrated bath containing about 15 to 20 grms. Thio-indigo red B
paste per litre (1^ to 2 lbs. per 10 galls.), a dip from three to eight minutes
duration being recommended. When dyeing continuously, the bath is

freshened up with corresponding quantities of stock liquor, hydrosulphite being
added from time to time in order to maintain the dye-vat in the proper
condition.

The hydrosulphite vat is the cleanest and easiest to work, and when dyeing
in machines, or for piece goods in the continuous vat, is almost the only one
worthy of consideration.

Copperas Vat—Stir 50 kgs. fibs.) Thio-indigo red paste with 200 litres

(20 galls.) water, and add 50 kgs. (Ids.) copperas dissolved in 200 litres (20 galls.)

water, then add 300 kgs. (lbs.) milk of lime 20 per cent., and 200 litres (20 galls.)

water Stir until the dyestuff is reduced, forming a yellow-coloured solution.

One thus o> tains a 8to(^ vat which is employed in practically the same way as

the hydrosulphite stock vat.

Sodium Sulphide Bath.—Sodium sulphide reduces Thio-indi^ red to its

leucoHX>mpound and thus forms a vat in which cotton may be dyed in a similar



664 A MANUAL OF DYEING.

manner as with the ordinary sulphide colours (p. 447). The duration of the

dyeing operation is, however, considerably shorter, and it is advantageously

carried out in a cold or lukewarm bath. 1 kg. (lb.) of the paste is heated

with a solution of 300 grms. (5 oz.) sodium sulphide in 1 litre (pint) water for

five to ten minutes to 60^ C., when reduction and solution will have been effected.

The dye-bath is made up with the requisite amount of this solution to give the

requii'ed shade, along with 50 per cent, common salt and 10 per cent, soda ash.

The bath should be kept concentrated (not to exceed 20 times the weight

of the cotton), and an immersion of twenty minutes is suiiicient to obtain the

maximum depth.

Thio-indigo red can be dyed in conjunction with all known sulphide colours.

For light shining the mixed colours can be dyed in one bath, the goods are then

squeeze^l or wrung off, opened out, and finally rinsed. For heavier shading the

goods previously dyed with a sulphide colour are topped with Thio-indigo red

in a cold bath. Other colouring matters which are not sensitive to sodium
sulphide, suih as indigo, Indantibrene, Primuline, Ac., can also be topped in a
similar manner.

Perfectly level colours, from a delicate pink to a deep bluish-red are

obtained with Thio-indigo red which are extremely fast to all agents. Of
special importance is their unequalled fastness to light and oxidi.^ing agents

(chloride of lime, hydrogen peroxide, Ac.).

Wool can be dyed with Thio-indigo red in a fermentation or in a hydro-

sulphite bath, as also in a sodium sulphide bath. The leuco- compound
oxidises on the fibre more slowly than leuco-indigo, and, as a result, level

colours are very easily obtained both in dark and in light shades.

Uydrosulphite Vat,—The stock solution is prepared as described for cotton.

For delicate pinks vats containing 2 to 3 kgs. (lbs.) Thio-indigo red B in paste

per 1,000 litres (100 galls.)
;
for deeper shades 5 kgs. (lbs.) for the same volume

of liquor are prepared. The dye-bath is heated to 60'* C., and some hydrosul-

phite is added before the stock solution. A certain percentage of alkali is

requisite in the dye-bath, which, if too high, attfwks the wool fibre, and if too

low, the shade of the dyeing obtained turns out dull and bluish. The ex-

perienced dyer will easily ascertain whether the vat has the right proportions

by rubbing his fingers, wetted with the vat liquor, against each other. The
titrimetric test, however, is more reliable. A measured quantity of the vat

liquor should require about one-tenth of its volume of sulphuric acid (I ; 100)

to render it neutral

—

1.«., 100 c.c. vat liquor should require 10 c.c. sulphuric

acid (1 : 100) for neutralising. When less sulphuric acid is wanted, then there

is a deficiency of caustic soda
;

if more acid is required, the excess of caustic

soda must be partially neutralised by addition of sodium bisulphite. If the
vat shows a good bloom, and contains the right percentage of alkali, enter the
moistened wool at 00* 0., work in the same manner as in the ordinary vat ten

to thirty minutes, lift, and squeeze off. Thio-indigo oxidises on the fibre more
slowly than indigo, consequently the colours turn out more uniform than those

obtained with indigo. To maintain the vat in the right condition the necessary
quantities of stock solution, hydrosulphite, bisulphite, or caustic soda are

added.

Owing to the fact that indigo requires a much larger quantity of hydro
sulphite for its reduction than Thio-indigo red, it is preferable for obtaining
heavy shades, such as deep violets or the reddening of deep blues, to dye from
separate vats, first with indigo, and subsequently with Thio-indigo red

;
no

appreciable proportion of indigo will be stripped. However, to completely
overcome this danger, one can top the wool previously dyed with indigo with
Thio-indigo red from a sodium sulphide bath. Light sh^es, such as delicate

pearl or bliotrope, are best obtained by dyeing the mixed indigoes in one vat.
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A stock liquor prepared with Thio-indigo red B and sodium sulphide may be

mixed without disc^vantage with an indigo hydrosulphite liquor.

Sodium Sulphide Bath.—The bath is prepared as described for cotton, and
titrated for alkalinity as stated in the case of the hydrosulphite bath for wool.

Tn tliis case, however, 100 c,c. of the dye-liquor should require 6 to 8 c.c. of

sulphuric acid (1 : 100) to render it neutral. If less sulphuric is used, the bath

being otherwise in good condition, it may be used
;

if, however, more than 8 c.c.

acid are required for neutralisation, the proper degree of alkalinity should be

produced by adding sodium bisulphite. In titrating, litmus paper is used as

an indicator. The method of dyeing wool is the same as when dyeing in the

hydrosulphite vat.

The colours obtained, whether in the hydrosulphite or sulphide vat, are

equally as fast to washing, soaping, milling, stoving, steaming, alkalies, acids,

and cross-dyeing. The fastness is superior to that of indigo. The fastness to

light and weathering far exceeds that of all the hitherto known red colouring

matters. The extraordinary fastness of Thio-indigo red to oxidising agents

renders it, even in the lightest shades, specially suitable for topping with fast

mordant colours, either with previous mordanting, or by dyeing and subsequent
chroming.

Silk can be dyed like wool from a hydrosulphite bath, similar results being
obtained. Silk weighted with tin is also capable of being dyed in the same
manner.

Mixed fabrics can also be dyed, and, as of the first importance, gloria (wool

and silk) comes into consideration. For the production of pinks and reds upon
fabiics used for sunshade coverings, trimmings, Ac., where a considerable

resistance to light and atmospheric influences is desired, Thio-indigo red is

specially to be recommended.
Reactions on the Fibre.—Indigo-dyed goods which have been reddened by

the addition of Thio-indigo red will not give the same nitric acid test as those

dyed with indigo alone. Thio-indigo red being practically unaffected by nitric

acid, there will be produced an orange to a scarlet spot. This change should
be taken into consideration, the goods being not inferior in value, but consider-

ably improved by the admixture of Thio-indigo red. A very sharp reaction to

ascertain the presence of even a trace of Thio-indigo red is obtained by treating

the goods with a dilute solution of chromic acid, which completely destroys the

indigo, leaving, after washing out, the whole quantity of Thio-indigo visible on
the fibre.

THIO-INDIGO SCARLET R* (Kalle).

This dyestuff belongs to the same group as Thio-indigo red B, and is repre-

sented by the formula

—

It is obtained by condensing alpha-oxythionaphthene (see p. 662) with

CgH
4< j^>CO. The chemical relation of the new colouring matter to

Thio-indigo red is of a similar nature as that existing between indiruhin
and indigotin.

Thio-indigo scarlet II is furnished to the trade as a scarlet-red powder or
paste practically insoluble in water and most other customary solvents. The
solution in concentrated sulphuric acid is brown, and on diluting the dyestufi'is

separated in the form of a red precipitate. Thio-indigo scarlet II is soluble in

^loroform, forming a solution giving the same brilliant fluorescence as Thio-
indigo Bed B

; in fact, both products possess similar physical properties.

* Jbtem. Sac, Dytrsoftd Co^., 1907, p. 101.
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Application,—Same as Thio-indigo red B. Although Thio-indigo scarlet

B is not as readily reducible, it submits to reduction much more easily than
indigo. The sodium sulphide bath is not recommended for the scarlet brand.

It dyes a moderately bright scarlet, which also possesses excellent properties

of fastness to light, washing, milling, alkalies, acids, and chlorine
;
the fastness

to light and washing, however, is not quite as good as that of Thio-indigo red B.

HELINDONE SeB 3 B (M.L.B.). VAT BED B (B.A.S.F.). CIBA
RED 0 * (Oi. Ind. Basle).

These dyestuffs are of similar constitution and properties as Thio-indigo
red B, and are applied in the same manner. Vat red B dyes more bluish-red

shades than Thio-indigo red B, and Helindone red 3 B still more bluish-reds,

whereas Ciba red Q is similar in shade to Thio-indigo scarlet R. The three
brands work more readily on to the fibre than Thio-indigo red.

IHDOPHENOL (Durand).

^10

Indophenol, which has also been called Naphthol blue is an alpha-

naiphlho^inonedimathylanUine^^ It is obtained by the action of nitro-

sodimethylaniline on alpha-naphthol or by oxidising a mixture of para-amino-

dimethylaniline and alpha-naphthol.

Indophenol possesses basic properties and dissolves in acids
; it is, however,

a very unstable compound in acid solutions and no permanent salts can be
prepared. It is immediately decomposed by concentrated sulphuric acid,

more slowly by diluted acids, into naphthoquinone and dimethylparaphenyl-
enediamine. Reducing agents, both acid and basic, readily convert the
Indophenol into a leuco-compound, the Indophenol white (see below).

Indophenol is sold as a dark brown crystalline powder or as a dark blue

paste with a bronze reflex. It is quite insoluble in pure or in alkaline water

;

but dissolves readily in alcohol, ether, or benzene, with a blue colour.

Caustic alkalies have no action on the colour, diluted acids dissolve it with a

yellow colour, the solution decomposes readily and yields on boiling the

pungent smell of alpha-naphthoquinone. Concentrated sulphuric acid dissolves

it with a brownish-yellow colour ; on diluting with water a brown precipitate

is obtained.

indophenol white.
^,HN(CH,)

CisH^NaO or N^goH«(OH)

Indophenol white, or dimethylpara^miriophenyloxyalphanaphthylarnine, pos-

sesses both basic and acid properties, and is readily converted into Indophenol

by oxidising agents, such as bichromate, and even by atmospheric oxygen. It

is prepared by reducing Indophenol with stannous acetate (10* Tw.), and is

sold by the manufacturers of Indophenol as a yellowish-white paste for use in

calico-printing in place of indigo. 1'he commercial article is a compound with

stannous oxide or stannous salt, which dissolves in boiling water and is not

decomposed by acids ;
in alkaline solution it is readily converted into

indophenol.
Application of Indophenol and Indophpnol Mhite,—Indophenol

resemoles indigo in being readily reduced in alkaline solutions to a leuco-

compound, which is soluble in the alkaline liquor. The attempts made to dye
with Indophenol alone by one of the vat-indigo methods were not very success-

ful, because the fibre did not readily absorb the leuco-compound.

* Ciba red O is produced by brominating Thio-indigo scarlet or a similar oompoQiid

(O. Engi, ChemUcer ZnUung^ 1008, p. 1179).
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But for some time Indophenol has been used in combination with indigo for

the dyeing of cotton, wool, and union goods in the hydrosulphite vat. This
colouring matter, however, has nob found general application, as it does not
offer sufficient adve,ntages over indigo, and is too readily affected by acids.

Indophenol is nearly as fast to light and milling as indigo ; fast to alkalies,

but not to acids, and rubs less than indigo.

THE INDANTHRENE-SERIES.
Indanthrene, Flavanthrene, Melanthrene, Ac., are a series of vat colours,

called after the hrst member Indanthrene, which was discovered by Ren6 Bohn,
and brought into the market by the Badische Anilin- und Soda-Fabrik. The
chemical constitution of a great number of Indanthrene products has been
determined by R. Scholl.* They are usually dyed in a strongly alkaline

hydrosulphite bath and, therefore, serve exclusively for dyeing cotton (and

other vegetable fibres), on which they yield colours of extraordinary fastness

to light, washing, Ac.

The series of Algol colours (Bayer) belongs chemically to the same group of

yat colours.

In dyeing with the Indanthrene colours, contact with copper vessels or

apparatus must be avoided. The chief essentials for satisfactory dyeing the

Indanthrene colours are:—(1) Maintaining the correct temperature. (2)

Sufficiently handling the gc^s in the bath to ensure even dyeing. (3)

Avoidance of unnecessary oxidation through exposure to air during or im-

mediately after dyeing. (4) The presence of sufficient alkali and hydrosulphite

to keep the dyestuff in solution during the whole period of dyeing.f
INDANTHRENE (B.A.S.F.).

Indanthrene S is dihydroanthraquinone azine,OHO
0,H,<g>0,Hj<g>C,H,<g>C6H«,OHO

and is obtained by fusing ^-aminoanthraquinone with caustic potash at 200* ta
250* C. A leuco-compound is produced first, which, on boiling with water in

the presence of air, is convert^ into anthraquinone azine, an insoluble blue

crystalline body which formed the first product of the series, marketed under
the name Indanthrene X, but now withdrawn from commerce. By reducing

and purifying this product the brand Indanthrene S is produced, which, in vat

dyeing—i.s., on reduction and reoxidation—regenerates the anthraquinone
azine (Indanthrene X).

Indanthrene C is prepared by the bromination of Indanthrene, and is a
mixture of the di- and tri-bromo derivatives. It possesses the valuable pro-

perty of resisting the action of hypochlorites of the ordinary strength.

Indanthrene CD^ the dichloro derivative, also is fast to chlorine, but is

only suitable for calico-printing.

Indanthrene S in the sublimated state forms beautiful coppery-blue crystals.

The various brands are marketed as pastes insoluble in water, dilute acids and
alkalies. The solution in concentrate sulphuric acid is yellowish-brown, and
on diluting, the dyestuff is reprecipitated. By a reducing agent in alkaline

solution, notably sodium hydrosulphite, Indanthrene is reduced and a blue
solution is obtained which serves for dyeing the vegetable fibres ;

on exposure
to air Indanthrene—i.s., anthraquinone a^e—is regenerated and fixed in an

* R. Soholl and H. Berblinger, Bert. Ber,^ 1903, p. 3410, et eeq.

t R. B. Brown, Joum, See, Dyers and Cel., 1906, p. 11.
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extremely stable condition. The great fastness of the dye is explained by

Scholl by the fact that both the reduction and the oxidation product are very

much less stable and tend to revert to the form of Indanthrene.

Application.—Indanthrene is exclusively used for dyeing and printing

cotton and other vegetable fibres, and is always fixed by re-oxidising on the

fibre the previously reduced colouring matter. It is, therefore, a true vat-dye.

The most suitable reducing agent for dyeing is sodium hydrosulphite, though
in the East an alkaline mixture of ferrous sulphate and stannous chloride is

also used for piece-dyeing. Indanthrene, on reduction, yields a blue vat> con-

sequently the degree of reduction cannot be as easily judged as in the case of

indigo; but this difficulty is easily overcome by practical experience. For
printing, several methods are available; Indanthrene mixed with stannous

oxide or other reducing agents and alkaline thickenings is printed on and
steamed, or a paste containing Indanthrene, ferrous sulphate, stannous chloridoi

and tartaric acid is printed on, and the pieces, after drying, are passed in the

open width through a bath of caustic soda (32* Tw.) at 70* to 80*, then

through a cold soda bath, rinsed, soured, and soaped ; the method used foi

indigo printing—t.s., preparing with glucose and printing with Indanthrene
and an alkaline thickening may also be employed.

Dyeing Methods.—^The reducing agent, except in a special method of piece-

dyeing to be described below, is always sodium hydrosulphite either in the

form of the manufactured powder or prepared in solution from bisulphite and
zinc powder. The bath is made alkaline with caustic soda and used at a

temperature of 50° C. with Indanthrene C, or at 60* 0. with Indanthrene S.

If dyed much below the temperature given, solution is not complete, but if only

slightly below, the only ill effect is imperfect exhaustion
;

if the temperature
exceedEs that stated, a partial decomposition and loss of dyestuff may occur.

Indanthrene 0 if dyed above 50* 0. loses in fastness to chlorine.

For 10 lbs. of cotton yarn about 150 litres (33 galls.) water and 3 litres

(§ caustic soda lye (52* Tw.) are required. After heating the bath so as to

be 10* 0. below the dyeing temperature, caustic soda, then the hydrosulphite, and
finally, through a fine sieve, the dyestuff are added and brought into solution

by gentle stirring. When viewed in a small glass-beaker or pipette the solution

must be blue and clear
;

if it contains small coppery crystals the.se must be dis-

solved by adding more hydrosulphite. After heating the bath again to its initial

temperature

—

1.«., 50* C. for Indanthrene S and 40* C. for the “ C ” brand—the
wet yarn is entered, turned ten minutes, and after raising the temperature
by 10° C. (60* for *‘S,” 50* for “C”) it is turned again for a quarter of an hour.
The yam is then well wrung, rinsed immediately and without being exposed to

the air, in water containing a slight quantity of hydrosulphite, and then
thoroughly in pure water, soured off, well washed, and finally hot soaped.
When less than 10 per cent, of dyestuff has been taken, there is little advantage
in using the old dye-baths for further lots of yarn. For deeper shades the bath
may be used for three or four successive lots, if freshened up with suitable

quantities of colour, alkali, and hydrosulphite.

For the dyeing of compound shades, dyestuffs must be selected which can
be applied at the same temperature.

If the colours come out streaky or uneven, they may be treated in an
alkaline bath of hydrosulphite or, if this treatment should fail, a weak
hypochlorite bath should be given and the colour then be restored with
hydrosulphite.

Loose cotton is dyed like yam.
For piece-goods a jigger is employed, in which the rollers are under the

surface of the liquor. Caustic soda is first added to the bath and the piece

given two ends at the required temperature; the hydrosulphite and the colour
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mixed with liquor from the dye-bath are then added, and after stirring, dyeing
proceeds for three-quarters to one hour. To produce very dark shades, after

dyeing as above the liquor is run off into another vessel, and caustic soda lye

(32* Tw.) is run into the jigger; 4 to 6 ends are given and the piece passed

between squeezing rollers under light pressure. The soda is now run out
and the old dye-bath brought again into the jigger. A suitable amount of

Indanthrene and Flavanth^rene (to deepen the shade) and the necessary

quantity of hydrosulphite are added, and dyeing continued for three-quarters

to one hour at 60® C. when the bath should be exhausted. Finally, the pieces

are soured, soaped, <kc. The object of the first dyeing is to ensure a certain

degree of penetration, the further treatment fixes a maximum amount of colour

on the surface; for a dark navy blue, about 30 per cent. Indanthrene S and
per cent. Flavanthrene G are required, and this method of dyeing is

specified for the **Blue Jean” used as sailors’ collars in the German navy,
on account of the excellent fastness to light, sea-water, rubbing, <tc., of the
resulting colour.

A special method of dyeing piece-goods without hydrosulphite is largely

used in Japan. The goods are dyed on the dipping frame and reduction is

brought about by means of ferrous sulphate and stannous chloride. A stock

vat is prepared containing 6 kgs. (lbs.) Indanthrene, 10 litres (I gall.) caustic

soda (52* Tw.), 3 kgs. (lbs.) ferrous sulphate, and 600 grms. (10 ozs.) stannous
chloride

;
the whole is made up to 25 litres (2^ ga*lls.), and in half an hour

is ready for use. The dye-bath contains altogether 6 litres (5 pints) caustic

soda lye in 100 litres (10 galls.) water and a quantity of the stock vat, and is

used at 70* to 80* 0. for five to twenty minutes. The goods are then slightly

rinsed, taken from the frame, soured to remove iron, and again well rinsed

and soaped. Dark shades are dyed by dipping several times, rinsing the goods
between each immersion.

Indanthrene S dyes a beautiful reddish-blue, Indanthrene 0 a very fine

more greenish-blue, of excellent fastness to light, washing, alkalies, acids,

perspiration, cross-dyeing, and all finishing operations. Even in pale shades
the fastness to light is extremely good, the colour being scarcely affected by
several months’ exposure. The fastness to washing is equally good. When
boiled with soap the colour becomes slightly redder, but repeated soaping
brings about no further change. By boiling caustic soda in the kier under
pressure there is a tendency for the colour to mark off and stain the white.

This m iv be obviated by the addition to the caustic liquor of 2 to 3 grms.
sodium bichromate per litre (J lb. per gallon). When the goods are ^iled
in the open kier, this precaution is not necessair. Indanthrene C and C D
remain unaltered by weak hypochlorite solutions (chemicking), and the former
finds an extended application in the dyeing of yarns for go^s which are to be
bleached in the piece. Indanthrene S is changed to green by the action of

hypochlorites, but the colour is restored by a weak hydrosulphite solution.

It becomes much faster to chlorine by passing through a weak caustic soda
bath (^ per cent, solution) and steaming two hours under 15 lbs. pressure;
even steaming alone is beneficial. F. Erl^n * recommends steaming for two
hours at a pressure of 60 to 75 lbs. to make the colour perfectly fast to

bleaching powder. When this treatment is adopted, the shade becomes less

greenish, nearly the tone of indigo.

INDANTHRENE SC is a more recent brand which is dyed, like

Indanthrene 0, at 50* 0. It dyes reddish-blue shades, slightly duller than
Indanthrene S, over which it possesses the advantage of greater fastness to
chlorine. It is to be used when the latter is not fast enough to chlorine and
the “C” brand too greenish-blue in shade.

* Joem. 80c* Dyers and Ccd., lOQOt P* IGA
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FLAVANTHRENE B and 0 (B.A.S.F.).

If the melt of beta-aminoantnraquinone with caustic soda be carried to
330* to 360* C. in the presence of air, or even at 270* in the presence of an
oxidising agent— potassium nitrate~a new vat dyestuff, Flavanthrene,
results. The melt dissolves in water to a blue solution, which, on exposure
to air, deposits a yellow-brown crystalline product. In the reduced condition
in the vat this forms a blue solution and dyes a violet-blue which, by atmo-
spheric oxidation, rapidly changes to yellow.

Flavanthrene, according to R Scholl, is represented by the formula

or

II

Flavanthrene is furnished to the trade in two qualities, Flavanthrene G
and the purified and redder R brand.

They form yellowish-red or yellowish-brown pastes, insoluble in water,

alkalies, or hyclrochloric acid. The solution of the dried product in con-

centrate sulphuric acid is olive-green with a red fluorescence. Reducing
agents convert it in alkaline solution into a soluble blue reduction (leuko)

compound which crystallises in coppery needles.

Application and Properties ,—Same as Indanthrone. Flavanthrene is

best dyed at 60* 0., but may also be applied along with Indanthrene 0 at 50*

or with Cyananthrene at 90*. It dyes on cotton reddish-yellow shades, the
**R” brand producing slightly redder and purer shades than Flavanthrene G.
The fastness is like that of Indanthrene S, and in addition Flavanthrene R and
Q are fast to chlorine.

If cotton dyed with Flavanthrene is boiled with NaOH, it becomes green,

and ultimately blue, some of the dyestuff going into solution. This pheno-
menon is shown by several other vat-dyes

—

e,g,^ indigo and thio-indigo.

Under these circumstances it would appear that the cellulose acts as a
reducing agent,

MELANTHRENE B (B.A.S.F.).

This is a dyestuff similar to Indanthrene and produced by an analogous
method, a diamino-anthraquinone being substituted for the mono-amino-
derivative.

Black paste, insoluble in water, alkalies, and hydrochloric acid; solution

in H2SO4, olive-green. Reducing agents dissolve Melanthrene with a brown
colour.

Application and Properties .—Same as Indanthrene. Melanthrene is

dyed at 60° 0. and dyes grey shades. It may be well combined with
Indanthrene and Flavanthrene and thus may serve for the production of

a mixed shade which cannot be produced in the same degree of fastness in any
other way.

PUSCANTHRENE B (B.A.S.F.).

Fuscanthrene is produced by the same reaction as Indanthrene, the

formaldehyde compounds of (1 : 5) and (1 : 8) diamjno-anthraquinone being

substituted for mono-amino-anthraquinone.
Brown-black paste, insoluble in water, alkalies, and hydrochloric acid;

solution in H2SO4, olive-brown. Reducing agents form with Fuscanthrene

a yellowish-brown solution.

Application and Properties.—Fuscanthrene is dyed like Indanthrene S
at 60* O., or pr^erably at 90^ at which temperature the bath is better ex-

hausted It ayes full reddish-brown shades of the same fastness as Indan-
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threne, but not quite as fast to light, and becomes redder by chloiitie, the

original colour being restored by hydrosulphite.

RUFANTHBENE B (B.A.S.F.) is similar to Fuscanthrene B, but le;^

reddish in shade, and not fast to chlorine.

CYANANTHRENE B (B.A.S.F.).

When beta-amino-anthraquinone is heated with glycerin in the presence of

a dehydrating agent, the reaction does not stop at the formation of a pyridine

ring (as in the case of Aliprin blue), a further molecule of glycerine taking part

in the reaction, which gives rise to a new ring formation called the benzanthi one
ring, and a new body is formed called bcnzanthron^uinoline, C^oHj.ON. By
melting this body with caustic alkali Cyananthrene is produced.

Black paste, insoluble in water, alkalies and hydrochloric acid
; solution in

H
2
SO

4,
dark green ; solution in hydrosulphite, blue-violet.

Application and Properties ,—Same as Indanthrene. Cyananthrene,
however, is best dyed at 90" 0., the bath being exhausted almost completely

near the boiling temperature. When Cyananthrene is to be combined with
Indanthrene and Melanthrene, it is best dyed near the boil, the liquor then
being cooled, and after adding the other colouring matteis, the dyeing being

finished at 60" C. Cyananthrene resembles Indanthrene in fastness, and in

addition it is fast to chlorine.

VIOLANTHRENE B (B.A.S F.).

Violanthrene B is formed by melting with alkalies the product of the con-

densation of anthraquinone or anthranol with glycerine called benzanthione,

CjyHiqO. The new dyestuff is one of the few examples of a colour containing

no nitrogen capable of dyeing cotton substantively.

Black paste, insoluble in water, alkalies, and hydrochloric acid
;
solution in

HgSO^, blue-violet ;
solution in hydrosulphite, red-violet.

Application and Properties ,—Same as Indanthrene. Violanthrene B
is dyed most advantageously at 60* C. At 90* darker, but duller, shades are

obtained. It dyes a dark violet, and is chiefly useful for Indanthiene, which
it equals in fastness, being in addition fast to chlorine.

VIOLANTHRENE C D and R EXTRA (B.A.S.F.).

These are two more recent brands which equal Violanthrene B in general
properties and also in fastness. Both are sold in the form of pastes. Violan-
threne C D yields less dark violets, and the “R” brand much brighter and
redder violets. Violanthrene C D is serviceable for calico-printing, and “ R ”

extra may be dyed on the dipping frame in a vat with ferrous and stannous
oxide.

VIOLANTHRENE B S (B.A.S.F.).

This dyestuff, also furnished in paste form, is distinguished from the “B”
brand by its better solubility and greater concentration. It is, therefore,

suitable for cop dyeing, and, like Indanthrene S, it may be dyed on the
dipping frame. Its shade and fastness are equal to those of Violanthrene B.

VIRIDANTHRENE B or INDANTHRENE GREEN B (BA.S.F.).
This product is a nitro-compound of Violanthrene, and is supplied as

a black paste insoluble in water, alkalies, or hydrochloric acid
;

the dry
product dissolves in concentrated sulphuric acid with a dark violet colour.

Hydrosulphite dissolves the dyestuff with a violet-blue colour.

Applvcation and Properties ,—Same as Indanthrene. Viridanthrene B
is dyed to best advantage, like Indanthrene S, at 60" C., and yie lds luish-

green and dark green shades of about the same fastness; it is, however, not
fast to chlorine, we colour being blackened by hypochlorites.

OLIVANTHRENE (B.A.S.F.).
Black powder, insoluble in water, alkalies, or hydrochloric acid ; solution

in H
2
SO4, Drown : solution in hydrosulphite, brown.
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Applioatiorv and Properties .—Same as Indanthrene. Olivanthrene is

dyed at 60* C., and yields olive shades of excellent fastness to all influences

except chlorine.

INDANTHRENE COPPER R and INDANTHRENE ORANGE R T
(B.A.S.F.).

These two colouring matters closely resemble each other, and are produced
by condensation of aoetylated amino- and diamino-anthraquinone with the aid

of phosphorus oxychloride.

Brown paste, insoluble in water, alkalies, or hydrochloric acid ; solution in

H2SO4, brown
; solution in hydroaulphite, yellowish-brown.

Applioatiotv and Properties .—Same as Indanthrene. Indanthrene
copper dyes reddish-brown (copper) shades. Indanthrene orange dyes
brownish-oranges of excellent fastness to light, washing, alkalies, acids, and
chlorine. Both are dyed best at 60* C., but may also be dyed like the
following Anthraflavone.

ANTHRAFLAVONE 6 (B.AS.F.).

Anthraflavone is produced by condensation of methylanthraquinone.
Olive-yellow paste, insoluble in water, dilute acids, or alkalies

; solution in

H2SO4, red-violet
;
solution in hydrosulphite, brown.

Application .—The dye-bath is prepared for 100 lbs. of cotton yarn at
40* to 50° 0. with 7^ litres (1 gall. 5 pints) caustic soda lye (52* Tw.), 9 to 22 J

kgs. (20 to 50 lbs.) sodium sulphate (calcined), and 1‘7 to 3*4 kgs. (3J to 7J lbs.)

hydrosulphite in powder. The dyestuff is added through a fine sieve, and when
it is well dissolved, the yarn is entered and dyed one hour at 40* to 50* C.,

being turned from time to time. It is then rinsed, a little hvdrosulphite being

add^ to the first rinsing liquor, and acidulated, well rinsea again, and finally

soaped at the boil. Anthraflavone dyed in this way yields a beautiful greenish-

yellow shade of excellent fastness to washing and cnlorine, but not fast to light.

ALGOL COLOURS (Bayer).

The colours of the Algol series, which have recently been brought into

the market, are chemically related to the Indanthrene colours, and are applied

in the same way to the vegetable fibres in the vat.

ALGOL BLUE G F and 3 G (Bayer).

Black paste, insoluble in water, alkalies, and hydrochloric acid ;
solution in

H2SO4, olive-brown
; solution in hydrosulphite, blue.

Application.—Algol blue is dyed to best advantage in the hydrosulphite
vat at 50* to 60° 0., similarly to Indanthrene, or in a vat prepared with glucose
and caustic soda. Algol blue C F dyes a fine blue, similar to Indanthrene C,

of very good fastness to washing, alkalies, and acids, and also to light, but not
so fast as Indanthrene

; the shs^e by the action of chlorine becomes greenish,

and is not entirely restored by hydrosulphite. Algol blue 3 G dyes a more
greenish-blue, which is also very fast to washing, alkalies, and acids, but the
shade is deteriorated by severe alkaline washing

; the fastness to light is

approximately the same as that of the “OF” brand ; Algol blue 3 Q is not
fast to chlorine. For calico-printing Algol blue may be applied in the same
way as Indanthrene.

ALGOL GREEN B (Bayer)*

Black paste, insoluble in water, alkalies, and hydrochloric acid ; solution in

^3804, green ; solution in hydrosulphite, dull blue*

Applioai^n.—Same as Algol blue. Algol green dyes a bluish-green
shade of the same fastness as Algol blue; by chlorine the colour is destroyed.

ALGOL RED B (Bayer).

Brown paste or ^wder, insoluble in water, alkalies, or hydrochloric acid

;

•(dtttion in violet ; solution in hydrosulphite, orange-r^
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Application.—^Algol red B is dyed on cotton yarn and piece goods in a

cold nydrosulphite vat. The dyestuff is mixed with cold caustic lye and
hydrosulphite solution, and added to the cold dye liquor. The goods are

worked for three-quarters to one hour without heating, wrung or squeezed

off, rinsed, soured off, rinsed again, and soaped hot ; dark shades are exposed
to the air before rinsing in order to oxidise the reduced colouring matter.

Algol red B dyes a fairly bright bluish-red which is excellently fast to light,

washing, alkalies, acids, and chlorine ; the shade becomes slightly more yellow

by soaping at the boil.

INSOLUBLE AZO- COLOURS, DEVELOPED ON THE FIBRE (ICE
COLOURS).^—^The primary amines of the aromatic series are converted by
nitrous acid and by nitrites in acid solution into diazo-compounds, for

instance :

—

CeHjNH., . HCl + NaNO, + HCl = CeH^N : N . Cl + NaCl 2H,0.
AnUiuB Diazobemene

hydroehlcride. eMoride.

The diazo-compounds combine with phenols in alkaline solutions (and, under
suitable conditions, with aromatic amines) to form azo-compounds :

—

CeHjN : NCI + CjoH^ONa = C.H^N : NCioHeOH + NaCl.
Diazobenztns Sodium Benzene azo-naphthol,

chloride. naphtholatg.

The mode of manufacture of the azo-colours is in accordance with these

equations. The azo-compounds which do not contain sulphonic acid groups
are insoluble in water, and many of these, notably those produced from
beta-naphthol, are insoluble in caustic soda. The ordinary acid colours

—

1.«., the

sulphonated substances—are soluble in water, and cannot be fixed satisfactorily

on the vegetable fibres. The majority of the direct Cotton colours are also

azo-compounds or tetrazo-compounds formed according to the above equations

;

they are fixed quite well on the vegetable fibres, but are disposed to bleed on
the wet material. The non-sulphonated compounds, when once prepared,

cannot be dyed on account of their insolubility. It is, however, possible to

produce the latter in the fibre, and thus to obtain insoluble colours which resist

washing fairly well. The mode of procedure in dyeing is first to impregnate
the fibre with the phenolic solution, and then to pass it through the solution of

the diazo-compound
;
the colour is developed in the second bath.

The insoluble azo-colours are very similar to their sulphonic acids, the acid

azo-colours. They possess the same chromophorous and auxochromous groups
and dye similar shades. Their tinctorial power is greater, but their resistance

to light is generally less than that of the acid colours.

The phsnoh contain one or more hydroxyl groups, and are—by virtue of

their constitution—soluble in caustic potash and soda, less readily in ammonia,
and not soluble in alkaline carbonates ; they are precipitated from the alkaline

solutions by the weakest acids, even by carbon dioxide (see pp. 684 and 685).

The diazo-compounds are unstable substances. In the solid state most of

them are explosive
;
they are, however, never prepared in this form for dyeing

purposes, except the diazo-compound of paranitraniline and a few other
bases, which are fairly stable (see below). The aqueous solutions decompose
gradually, but more rapidly in proportion as the temperature is higher, thereby
forming the corresponding phenols and resinous substances from which no pure
products can be obtained. Hence it is essential to keep the temperature low,
if possible below 5* C. The diazo-compounds decompose rapidly in alkaline,

* This subject has been very exhaustively treated in a volume reoentW published by
F« Krban, TAeorie wnd Praxis dtr Oan^drhtrei mil den Azo-Bntwickltmi Juuas Springer^
Berlin.

43
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but are less liable to change in strong mineral acid solutions ; hence they are
prepared with an excess of acid, and the solutions are kept acid. The success-

ful preparation of azo-compounds of all kinds mainly depends on the purity of

the diazo-oompounds.
The diazo-compounds do not combine with the phenols in the presence of

strong mineral acids. In manufacturing azo-colours on the large scale (away
from the fibres) the diazo-solution is run in a thin stream into the alkaline
solution of the phenol. The mineral acid of the former is saturated by the
alkali of the latter, and the formation of the azo-colour takes place before the
diazo-compound has decomposed. In dyeing, this process is not applicable,

since it is impossible to charge the phenol in the fibre with enough alkali to

neutralise the acid. The Hoechst Farbwerke have introduced an important
modification of this process, which was first worked out by G. Galland. It is

based on the fact that acetic acid does not strongly retard the process of

combination
; in this method sufficient sodium acetate is added to the diazo-

compound to convert the free mineral acid into the sodium salt, and to liberate

the acetic acid, which becomes more or less saturated by the excess of alkali

used with the phenol.

^Application ,—The insoluble azo-colours are almost exclusively produced
on the cotton fibre. Linen and the other fibres can also be dyed with them,
but these colours have not been practically applied to them nor to wool and
silk. They are largely used in calico-printing.

Paranitraniline (red) only is used extensively for yarn and piece dyeing,

while alpha-naphthylamine (claret) and dianisidine (blue), more recently also

p chloroanisidiue (scarlet), are used to a minor extent for piece dyeing
;
the

other diazo-compounds are not very suitable for dyeing, being either not
stable enough, or coupling too slowly or producing loose colours

;
some, how-

ever, are extensively used in calico-printing. The insoluble azo-colours are

not produced on loose cotton and rarely in machine dyeing for the reason

that level colours are very difficult to obhiin.

The first to produce insoluble azo-dyes on the fibre was Robert Holliday,

who in 1880 introduced a class of colours dyed on cotton yarn and known as

the “ vacancine ” colours. For some years these colours were dyed on cotton

warps by Messrs. R. Holliday Co., of Huddersfield, and Messrs. W. Grandage
<k Co., of Bradford.

Beta-naphthol is the only phenol which finds practical application in dyeing
or printing, the other phenols being not suitable, alpha-naphthol, e.^., yielding

colours sensitive to alkalies. 2 : 7 naphthol monosulphonic F is sometimes
used in combination with beta-naphthol for shading.

The insoluble azo-colours (especially those obtained from beta-naphthol) are

very fast to washing and alkalies
;
they do not bleed at all, but are liable to

rub, especially if not properly dyed.

They are also fast to acids with the exception of Dianisidine blue which is

very sensitive to them. The fastness to light is not great, as a rule, except

Paranitraniline red, Naphthylamine claret, p Chloroanisidine scarlet which are

very satisfactory ;
it can be improved by treatment with a boiling solution of

copper sulphate, but usually the shade is greatly altered by such treatment (see

Mow). Some of the colours are volatile, and slowly volatilise from the fibre

;

but those which are obtained from beta-naphthol are free, or almost free, from
this defect, and are, moreover, quite insoluble in caustic alkalies

; whereas the

compounds from alpha-naphthol and other phenols are soluble. The beta-

naphthol colours are chiefly used both for their superior fastness and for the

brightness of their shades.

Mercerised cotton, as with many other colouring matters, is dyed a much
deeper shade than ordinary cotton, thus allowing a considerable economy of
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naphthol and base (diazo-compound). According to A. G. Green,* mercerised

cotton, unlike ordinary cotton, has a decided affinity for beta-naphthol which
it can take up from solutions (like a dyestuff), finally leaving the bath nearly

exhausted.

The production of the insoluble azo-colours in the fibres is effected in two
stages—(1) Impregnation of the fibre with the phenol; (2) Developing of

the colour.

It is essential that the proper quantities of the various substances be used,

as otherwise no useful colour or no colour at all is obtained; the dyeing of

these colours requires the greatest exactness.

The following is the process applicable for all bases and phenols, aniline being
chosen as an example for the reason that it is the simplest of all bases coming
into consideration and beta-naphthol for being the most important phenol.

Later on the production of the most important colours is fully discussed.

(1) Impregnating.—Beta-naphthol, as mentioned before, is used almost
exclusively and in addition 2 : 7 naphthol sulphonic acid F. But the other
phenols may be applied in the same way.

Stock Solutwi for Cotton Yarn.—1,440 grms. of beta-naphtliol (previously

broken up into small lumps) are dissolved in sufficient caustic soda (400 grms.

of pure caustic soda or correspondingly more of the weaker commercial articles)

and 2 to 5 litres of hot water. An excess of alkali is not injurious. When the
naphthol has dissolved, tlie liquor is diluted to 10 litres. This diluted liquor

may be called “stock liquor.” One litre of stock liquor is diluted with 5 to 10

litres of water and 400 grms. of soda ash ate added. For brightening the
colours stannate of soda, Turkey-red oil, and other alkaline or neutral substances

may be added to this solution. The addition of oil to the naphthol bath was
patented by 11. Holliday (Brit, patent, 1889, No. 20,064).

Cotton hanks are impregnated with the naphthol solution in lots of 2 lbs.

each, and after each lot 50 c.c. of stock liquor and 20 grms. of soda ash are

added to the bath to restore the strength.

It is essential that the material be impregnated very evenly
; hence it is

well to treat hanks in a tramping machine (see p. 584) which does both the
steeping and the wringing. The depth of the ultimate colour depends chiefly on
the quantity of naphthol which has been taken up by the fibre in this operation.

Hence, stronger or weaker solutions may be used
;
but the strength must be

preserved uniform to obtain equal shades.

Cotton piece goods are treated in the padding machine. The liquor may be
prepared as before, but less diluted. ‘ Since, however, in this case a strong

causticity of the liquor is less objectionable to the workmen, it may be prepared
by dissolving 1,440 grms. of naphthol in 5 litres of hot water containing 800
grms. of caustic soda (100 per cent. NaOlI), and diluting to 100 litres. The
fabric is padded with this solution.

The impregnated material (yam or piece goods) is immediately well dried,

otherwise the na})hthol solution would be washed out in the developing bath
and a poor irregular colour result. It must be dried quickly, otherwise it

becomes brownish, and the colours are not satisfactory. The material should
be worked up soon, and should, until the developing, be carefully handled
with dry hands and protected against water drops and acid vapours.

lAuber and (’’aberti recommend, in order to prevent the material from
becoming brownish, to add to the naphthol solution a solution of antimony
oxide in caustic soda lye to which some glycerin has been added. The
naphthol bottom thereby is preserved for a considerable time. Tartar emetic
or another antimony salt, together with an equal weight of glycerin, is dissolved
in water, and caustic soda lye is added until the precipitate formed is re-dissolved

• /oiim. Soc. Dytrs and Co/., 1898, p. 95.
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About 25 per cent, antimony salt of the quantity of naphthol should be added.

Naphthol L G (Bayer) is such a preparation with antimony. The addition of

antimony is, however, rarely used owing to the expense, the prepared cotton

being worked up as rapidly as possible. M. v. Oallois has proposed the use of

glucose for the same purpose which acts nearly as well, but is also rarely

employed.

(2) Diaxotising.—^The preparation of the diazo-solution requires great

exactness.

One equivalent of the base requires one equivalent of sodium nitrite and
two equivfldents of acid for complete diazotisation, according to the equation :

—

CeHaNH, + NaNO, + 2 HCl = OeNgNjCl + NaCl + 2 Kfi.

Since, however, the diazotisation proceeds better, and the diazo-compound is

more stable in the presence of an excess of acid, about three equivalents of acid

are used.

The equivalents of the principal bases in use are given below :

—

Aniline, 93.

NitranUine, 138.

Toluidine, 107.

Nitrotoluidine, 152.

Xylidine, 121.

Cumidine, 135.

Anisidine, 123.

Chloroanisidine, 157*5.

Phenetidine, 137.

Nitrophenetidine. 180.

Naphthylamine, 143.

Aminoazobenzene, 197.

Aminoazotoluene, 225.

Benzidine, 92.*

Tolidine, 106.*

Dianisidine, 122.*

The equivalent of hydrochloric acid gas (HCl) is 36*5. The commercial
products, however, contain but 28 per cent, (for 28“ Tw.) or 32 per cent, (for

32 Tw.) of HCl; the equivalent of hydrochloric acid, 28* Tw., is 130, and that

of acid, 32* Tw., is 114. The hydrochloric acid referred to below will bo that

which has the strength 28'" Tw., the equivalent of which is 130. The equiva-

lent of sodium nitrite is 69 ;
but as the commercial article contains impurities,

and as a small excess of the nitrite is required, the equivalent 75 is more suit-

able; 150 grms. of sodium nitrite are dissolved in water, and the solution is

diluted to 1 litre, so that it has double the standard strength. In the following

data it is this solution of 150 grms. of nitrite per litre that is referred to.

Diazotisation of Aniline.^—93 grms. of aniline are mixed with 390 grms. of

hydrochloric acid (28* Tw.) and 200 c.o. of water; the solution is cooled by
adding ice directly to the liquor; 500 c.c. of the nitrite solution are added
gradually while stirring continuous!v ; the temperature must not rise beyond 5*.

When all the nitrite h^ been added, iodide-starch | paper must be turned blue
instcmta/neously by a drop of the solution through liberation of iodine

; should
it not change, either more nitrite or more acid must be added. To ensure
accuracy, this test should he made every time, A small excess of nitrite is not
injurious

; but any copious evolution of nitrous fumes is not only an indication
of careless working, but will tend to dull the colour through the formation of

nitrosonaphthol and to diminish the stability of the diazo-solution § (see below).

* Benzidine, tolidine, and dianisidine are diamines, since they contain the amido group
NHf twice in their molecule ; hence their equivalents are only one-half of the molecular
weights, the latter being 184, 212, and 244 respectively. The metrical system of weights
and measures will be used in the sequel. They can readily be converted into the English
qrstem when required.

fThis is merely given as a simple example. The colour obtained with aniline though
an intense orange is never used practicallv on account of its volatility.

t The iodide-starch paper is prepared by dissolving a few grammes of iodide of potassium
in 1 Utre of thin starch ^te, saturating filter paper in this solution, and drying in pure air.

It is advisable to keep this paper in a well-closed glass bottle. Iodide-starch paper which
has been kept too long may show the iodine reaction on moistening even in the absence of
free iodine and should not l>e used.

{Great care should be taken not to inhale these red vapours since they act as an.
exceedingly dangerous poison.
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The diazo-solution is filtered or strained through calico after a few minutes’
standing and the filtrate is diluted to 10 litres. A short time before using
the diazo-solution add 300 grms. of sodium acetate in order to neutralise the
mineral acid. No more diazo-solution should be mixed with the sodium
acetate than will be worked up in the next half hour, and it should be kept
below + 5® C.; otherwise it will rapidly decompose and produce irregular

colours.

The other bases named in the foregoing list are diazotised exactly in the
same way, except that instead of 93 grms., the number of grammes expressed
by their equivalents are used; for example, 107 grms. of toluidine or 143 grms.
of alpha- or beta-naphthylamine or 92 grms. of benzidine. The naphthylamines,
however, must be brought into a suitable form, before they can be diazotised.

(About p nitraniline, see below).

Melt 143 grms. of alphct-^iaphthylamine in 2 litres of hot water, add 200
gi ins. of hydrochloric acid (28® Tw.) and heat the mixture on the water-bath,

until all is dissolved; then add 190 grms. of hydrochloric acid and stir until

quite cold. A paste of the hydrochloride is thus obtained, but all goes into

solution again after the nitrite has been added. Into the well-cooled liquor

pour 650 C.C. of the nitrite solution, introducing it below the surface, and
stir well; the temperature should not rise above -i-

3* C. After fifteen minutes’
standing, filter, and dilute the filtrate to 10 litres; add 300 grms. of sodium
acetate a short time before using.

The sulphate of alpha-naplithylamine is very convenient for use as it can
be prepared in the shape of a dry powder. It is marketed as Alpha-naphthyl-
amine salt S (M.L.B.), of which 192 grms. require for diazotising 100 grms.
cone, sulphuric acid and 520 c.c. nitrite solution.

Impure alpha-naphthylamine, according to E. Kopp,^ is liable to produce
black spots, especially under the influence of sunlight. It is, therefore, recom-
mended to use the purest qualities and to avoid the access of direct sunlight

during the treatment of the material with the diazo-compound and before

washing.

Dissolve 143 grms. of beta-naphthylamine on the water-bath in 130 grms. of

hydrochloric acid (28“ Tw.) and 2 litres of water, filter the hot solution and stir

rapidly until quite cold. To the resulting greyish-white paste add 260 grms.

of hydrochloric acid and sufficient ice; and then 550 c.c. of the nitrite solu-

tion; the temperature should not rise beyond + 3*. After fifteen minutes’

standing, filter, make up to 10 litres, and add 300 grms. of sodium acetate

before using.

Some bases, the hydrochlorides of which are sparingly soluble in water,—e,g., the iiitranilines and nitrotoluidines may be mixed with advantage with
the required amount of nitrite and then add^ to the solution of acid. The
Farbwerke Hoechst have prepared mixtures of these bases with the required

amount of nitrite, which are designated with the letter N (= nitrite); for

instance, aminoazobenzene N. These mixtures are readily diazotised on l^ing
added to water containing the necessary quantity of acid. Instructions for use
are given for these preparations

;
the required quantities of acid, 4m., can also

be calculated from the above data.

Aminoazobenzene, aminoazotoluene, and p nitro p phenetidine (blue-red O
—M.L.B.) are also best diazotised by being first intimately mixed with the
nitrite and added to the acid solution which should be kept at about 15** C.

In order to save the dyer the laliour of diazotising, numerous attempts have
been made to prepare stable diazo-compounds, and these have been especially

successful with p nitraniline, the diazo-compound of which by itself is dis-

tinguished by great stability. Various additions, which do not infiuenoe the

^/eum. Soc, Dytre and Co^*, 1696, p. 15L
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final shade, such as kieselguhr (diatomaceous earthV sodium sulphate, zinc

chloride, oxalic acid, nitrobenzene sulphonic acid, napnthalene sulphonic atuds,

Ac., may be made for this purpose. The only important products of this kind

are the Azophore preparations, especially Azophore red P N (M.L.B.), and

Nitrazol C (Cassella). Azophore red P AT is diazotised p nitraniline with

an admixture of aluminium sulphate and sodium sulphate. Nitrazol G is

p nitraniline diazotised in a solution of strong sulphuric acid and mixed
with sufficient sodium sulphate so as to produce a stable solid mass.

A different product is Nitrosamine red (B.A.S.F.) which represents/? nitro-

phenyl nitrosamine sodium^ NO^CgH^ . N=N . ONa (?), produced by the action

of caustic soda on p nitrodiazobenzene chloride. As such it does not react

with the alkaline solution of beta-naphthol, but is readily reconverted into the

dia/o-compound by the action of acid and may be used in acid solution like the

ordi lary diazo^mpound. It also passes over into the diazo-compound by the

action of the atmospheric carbonic acid, and Caberti and Peeo have, therefore,

proposed to treat the fibre in succession with betarnaphthol and the nitrosamine,

but the process does not give much satisfaction.

(3) Developing,—The impregnated material is turned a few times in the

diazo-solution, prepared as stated above, or in case of pieces run through

and allowed to remain with the diazo-solution in it before washing off.

It is important that at this stage the pieces should be protected from

the action of direct sunlight, and then thoroughly washed in water.

To prevent rubbing, it must be soaped at 60*, and washed again in water.

The diazo-solution may be used continuously; it should be thrown out,

however, if it begins to decompose rapidly. A good colour is obtained by
using the exact proportions of base, acid, nitrite, acetate, naphthol, and alkali,

and working carefully. The production of these colours requires, however,

unusual exactness, and cannot be effected by an ordinary workman without
the help of an educated dyer.

Beta-naphthol produces with the most frequently employed bases (in the

form of diazo-compounds) the following shades

Name of the Base.

Aniline.

p Toluidine.

m Nitraniline.

Nitraniline.
itro-p-toluidine.

p Ghloroanisidine.

o Nitro-p-phenetidine.

Colour with /9-naphtho1.

Orange-yellow.
Yellow-orange.
Fiery yellow-orange.
Scarlet.

Red-orange.

Scarlet.

Bluish-red.

Name of the Base.

a-Naphthylamine.
i3-Naphthylamiiie.

Aminoazobenzene.

Aminoazotoluene.
Benzidine,

Tolidine.

Dianisidine^

Colour with /S-naphthoi.

Bluish-claret.

Turkey-red.
Red.
Yellowish-claret.
Brown (puce).

Brown (puce).

Violet.

With alpha-naphthol brownish-orange to dark brown shades are obtained.

The colours can be improved in fastness to light by treatment with

a boiling solution of copper sulphate, or with ammonio-cupric solutions at
40* to 50*. The shades are thereby more or less altered (see pp. 384 and 683).

PARANITRANILINE RED, PARA RED, or ICE RED.
An excellent bright and fast red is obtained with diazotised p nitraniline

and beta-naphthol. The colour will be brighter and bluer the less 0 or

m nitraniline there is in the base, which is determined by the melting point

;

pure p nitraniline melts at 147* 0. The beta-naphthol should also be very
pure and free from alpha-naphthol. A more bluish-red is obtained by replacing

a part of the beta-naphthol by (2 : 7) naphthol sulphonic acid F (up to 8 per
cent.). The alteration of shade effected by this addition is explained by
Schwalbe and Hiemenz by physical changes, tne azo-compound of the sulphonic
acid being removed by the hot soaping following the developing. *

• ZeittehrififUr FarhenindustrU, 1006, p.l34.
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For this red, which is of great practical importance for the dyeing of both
yarn and piece-goods, very exact formulse have been given by various colour

works, of which the following may be briefly recapitulated :

—

(1) Paranitranilhie Red on Yarn .—For 100 lbs. of yarn (L. Cassella Co.) :

The yarns are first boiled with caustic soda or soda ash, then washed and
dried. 1,000 grms. beta-naphthol (or for a more bluish-red, 1,000 grms.
naphthol BC (Cassella) or a mixture of about 900 grms. beta-naphthol and
100 grms. (2 : 7^ naphthol sulphonic acid P) are mixed with 1,000 grms.
caustic soda (75*^ Tw.) and dissolved by the addition of 10 litres boiling

water. In another vessel 2,500 grms. castor-oil soap* are dissolved in

10 litres boiling water. An equal quantity of Turkey-red oil may be used
in place of the castor-oil soap

;
with the latter, however, bluer and brighter

shades are obtained.

The solutions of naphthol and soap are mixed and diluted to 60 litres.

This solution is used at a temperature of about 40“ to 45° 0. For working
by hand a trough, as shown in Fig. 66, may be used with advantage. The
trough is placed under a wringing post and the liquor filled into the bowl.

At first, 15 litres of the naphthol-soap liquor are put into the bowl and 2 lbs.

of yarn are passed through; then 900 c.c. 0£ liquor are added and another
2 lbs. of yarn passed through, and so on,

until the whole lot of 100 lbs. has been
passed. Then the yarn, in lots of 2 lbs.

at a time, is passed once more through the

liquor, wrung off, wrapped up in calico, and
very thoroughly hydro-extracted.

The yarn is then hung up rather loosely

over square sticks (not more than 1 lb. for

each stick), dried sharply, and then deve-

loped without delay. When the yarn is

dried on fresh sticks not yet saturated with

naphthol, it may show yellow rail marks;
in order to avoid this fault, 3 litres of an
aqueous solution of dextrine 1 : 2 should be
added to the naphthol solution and 600 c.c.

of the dextrine solution put into the bowl

of the trough before beginning with a fresh lot of 100 lbs. of yarn. Separate

drying rooms free from any acid vapours are recommended for drying the

impregnated yarn.

For developing with diazotised p nitraniline, hydrochloric acid and caustic

lye of the right strength must be used, free mineral acid preventing the

coupling, whilst free caustic soda will decompose the diazo-compound. A large

excess of nitrite should be avoided, the stability of the diazo-solution being

considerably diminished by free nitrous acid, t The hydrochloric acid should

be free from copper and iron, these metals having a dulling effect on the red.

850 grins, pure p nitraniline are mixed with 3 litres boiling condensed water

and dissolved with 2 litres hydrochloric acid (32“ Tw.). This solution is run

in a thin stream with constant stirring into 20 litres very cold water. When
the solution has cooled off to at least 14“ C., 600 grms. sodium nitrite dissolved

in 2 litres cold water are added in one lot while stirring, and the clear

solution resulting after ten minutes is diluted to 42 litres. In another

vessel either 670 c.c. caustic soda lye (76* Tw.), or for a more bluish-red

* To prepare castor oil soap, boil 10 kgs. castor-oil (best quality) uith 8^ kgs. caustic

soda lye (86* Tw.) for one hour, allow to cool for five hours, add 2 2 kgs. hydrochloric acid
(32* Tw.), boil again half an hour, and, after it has become cool, draw off the salt solution.

t C. Q. Schwalbe, Joum. 80c. Dytra and Col., 1905, p. 345,

Fig. 6(5.
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500 c.c. of this lye and 1 kg. sodium acetate, or for a still bluer red 2 kga

sodium acetate without lye are dissolved in 18 litres cold water for neutralis-

ing the mineral acid of diazo-solution. The diazo-solution keeps best when
neutralised with caustic soda in the right quantities, but the red is then

more yellowish than when sodium acetate is used.

For developing, a trough similar to that recommended for mordanting, but

with a slightly larger bowl (16 inches in diameter and 10 inches deep and

with a holding capacity of gcdls.), may be used. The bowl is charged with

12 litres very cold water, 10 litres of the diazo-solution, and litres of the

neutralising liquor. Two lbs. of the impregnated and dried yarn are passed

through, wrung ofiF, passed through again (altogether about one minute), and
wrung off finally. Then 630 c.c. of the first and 270 c.a of the second liquor

are added and again 2 lbs. of yarn passed through, and so on until the whole

lot of 100 lbs. has been passed.

The yarn is then thoroughly rinsed and soaped at the boil. The red turns

considerably bluer by the hot soaping which may be repeated to advantage,

the yarn then being rinsed hot between the two soapings.

No ice is needed when very cold water is used. If, however, the tempera-

ture of the dye-house should be above 20* C., it is well to cool the diazo-solution

by adding small pieces of ice.

Instead of diazotising p nitraniline, Nitrazol C (Cassella) may be used in

the same way, the diazo-solution being prepared by dissolving kgs.

Nitrazol C in 30 litres cold water, passing through a fine hair sieve and
diluting as above to 42 litres. The neutralising liquor is prepared by
dissolving 1,900 c.c. caustic soda lye (75* Tw.) alone, or 1,700 c.a of this

lye, toge&er with 1,200 grms. sodium acetate in 18 litres cold water.

The Hoechst Farbwerke (M.L.B.) recommend for a more yellowish-red

20 to 25 grms. beta-naphthol, 28 to 35 grms. caustic soda lye (36* Tw.), and
60 to 75 grms. Turkey-red oil 50 per cent, (sodium salt)

;
for a more bluish-red

20 to 25 grms. Naphthol R, 40 to 50 grms. caustic soda lye (36° Tw.), and
60 to 75 grms. Turkey-red oil for 1 litre of liquor. An increased quantity
of oil acts favourably. With Azophor the sulphonated oil is preferable to

castor-oil soap (p. 679). For developing, 4,480 to 5,600 grms. Azophor
red PN (M.L.B.) are dissolved in 30 litres cold water, stirring fifteen to

thirty minutes, allowing to stand one to two hours and filtering the clear

solution through cotton cloth
;
the sediment is washed with 10 litres water,

so as to yield 40 litres clear liquor, which before use is neutralised with
2 to 2^ litres caustic soda lye (36* Tw.), diluted with 7^ to 8 litres water.

For developing, 25 litres of the neutralised diazo-solution and 25 litres water
are put into the trough, and 2 lbs. yarn are passed through; the bath is

freshened up with f litre of the diazo-solution and again 2 lbs. yarn are
passed through, and so on. After developing, the colour is given some time
to form completely, and then the yam is rinsed and soaped, for yellowish-red,

with 1 to 2 grms. soap ;
for bluish-red, with 2 grms. soap and ^ grm. soda^tsh

per litre, ten to fifteen minutes at 60° O.

The following instructions are given for Paranitraniline S (Bayer)

—

1.«.,

p
nitraniline sulphate, containing 50 per cent, base :—For 100 lbs. of yarn 1 kg.

oeta-naphthol are dissolved in 1 kg. caustic soda lye (67* to 76* Tw.), and 20
litres boiling water, adding 3*5 litres perfectly soluble Turkey-red oil 50 per
cent., and 0*7 kg. senium aluminate dissolved in 7 litres water

; the whole is

dilut^ to 55 to 65 litres. For a more bluish-red, 1 kg. Naphthol A R (Bayer)
is used instead of beta-naphthol. The trough is filled with 14 litres of the
solution, and after passing 2 lbs. of yam each time, 900 c.c. solution are added
again. 1*5 1^. Paranitraniline S are mixed with 1 litre hydrochloric add
(32* to 34^ Tw.), adding 3 litres boiling water, and short boiling. This
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solution is stirred in a thin stream into 40 litres cold water, and diazotised by
adding in one lot 410 grms. sodium nitrite dissolved in 4 litres cold water; the
diazo solution, immediately before use, is neutralised with 400 grms. soda ash
and 750 grms. sodium acetate in 8 litres water, and diluted to 56 to 65 litres.

The diazO'Solution is used in the same quantities as the naphthol solution.

For Nitrosaniine red (B.A.S.F.) the following instructions are given :

—

For 50 lbs. yam, 650 grms. beta-naphthol, 650 grms. caustic soda lye (72* to
77* Tw.), and 2 kgs. Turkey-red oil F are dissolved and diluted to 23 litres.

For the first lot of 2 lbs. yarn, 74 litres of this solution and 74 litres water are
used, and for every fresh lot of 2 lbs. 600 &c. naphthol solution are added
afresh. For developing, 2,400 grms. Nitrosamine in paste are mixed with 15
litres water (18* C.) and 900 grms. hydrochloric acid (32* Tw.). A pale yellow
precipitate is formed, which should dissolve within ten minutes, leaving only
a slight quantity of buff-coloured froth, which is scummed off. Immediately
before use 800 grms. sodium acetate in 10 litres water are added, and the
whole is diluted to 32 litres. The temperature of the liquor should be kept

Fig. 67.

between 15* and 22* 0. For developing the first 2 lbs. 7 litres of this

solution and 8 litres water are required, and for each further lot 1 litre of

solution is added. After developing, the yarn is soaped for fifteen minutes at
60* C. in a solution of 1,200 grms. neutral soap in 350 litres water; for bluer

shades of red, with soft soap, or it is soaped a second time with 5 kgs. Turkey-
red oil F and 600 grms. soda ash.

2. Paraniiran^ine Red on Piece Goods,—^This is dyed practically like yarn.

For a bluish-red, for instance, 24 kgs. betarnaphthol and 200 grms. (2 : 7) naph-
thol sulphonic acid F are mixed with 2J kgs. caustic soda lye (75* Tw.), and
dissolved by adding 3f litres boiling water

; 2J litres cold water and 5 kgs.

castor-oil soap ^see p. 679), dissolved in 25 litres hot water, are added, and the
whole is diluted to 100 litres. A more yellowish-red is obtained by omitting the
addition of the naphthol sulphonic acid without otherwise altering this recipe.

The impregnating is best done in a padding machine with three squeezing
rollers.

^

The trough is filled with the naphthol solution, which is replenished in

proportion to the quantity absorbed by the pieces. The pieces should be



682 A MANUAL OP DYEING,

developed as soon as possible after the preparing and drying. The developing

is carried out in a padding machine, a suitable form of which is shown in

Fig. 67. 1,400 grms. p nitraniline are mixed with 10 litres boiling water,

and perfectly dissolved by adding 2 litres 800 o.c. hydrochloric acid (36® Tw.).

This solution is stirred into 25 litres cold water, cooled off to 10® to 14® C. by
adding about 5 kgs. ice, and diazotised by adding in one lot 7 litres 800 c.c. of

a 10 per cent, solution of sodium nitrite. The clear solution resulting after a
few minutes is diluted with cold water to 75 litres. For neutralising, a solu-

tion of 3 kgs. sodium acetate in 25 litres is prepared, using 3 parts of diazo-

solution and 1 part of acetate solution. The trough of the padding machine is

filled with the developing liquor, the temperature of which should not exceed
14® 0., and while the pieces are passing through, fresh solution corresponding

to the quantities used up (3 parts diazo-solution and 1 part acetate solution) is

added. After passing through the liquor the pieces are well squeezed, and run
through the air for several yards over guiding rollers to give the dye time
to develop completely. They are then well washed in several washing boxes,

soaped at the boil, well rinsed, and dried.

ALPHA-NAPHTHYIiAMlNE OLARET.—Owing to the rapid decomposition
of the diazotised alpha-naphthylamine, this colour cannot be produced evenly on
yam, and is exclusively dyed on cotton tissues; in this case also quick working
IS advisable. According to the Hoechst Farbwerke, for light shades 70 grms.
beta-naphthol and 250 c.c. caustic soda lye (36® Tw.) are used

;
for dark shades

250 grms. beta-naphthol and 500 grms. lye; and for a more brownish-red
(puce), 220 grms. beta-naphthol, 30 grms. alpha-naphthol, 400 c.c. lye, and 500
grms. tragacanth thickening are employed each time, together with 750 grms.
tragacanth thickening (60 : 1,000) in 10 litres. For dark colours 192 grms.
Alpha-naphthylamine salt S powder (M.L.B.) are diazotised (see p. 677), in

presence of 1,000 grms. tragacanth thickening and 300 grms. sodium acetate
diluted to 10 litres. The working is like that described for nitraniline

red. British gum (25 grms. to 1 litre) may be used in place of gum tragacanth.

Alpha-naphthylamine furnishes with beta-naphthol a bluish-red or claret,

fairly bright, and fairly fast to light, and very fast to washing, acids, and
alkalies. The colour is of special importance to the calico-printer for discharg-

ing with sulphoxylate formaldehyde.
BETA-NAPHTHYLAMINE, diazotised, produces with beta-naphthol a bright,

but not very fast, Turkey-red shade.

OHIiOROANlSiDiNE P (B.A.S.F.)—1.«., the hydrochloride of p chloroanisi-

dine (Cl : 1, NHg : 3, O . CHg ; 4)—diazotised and coupled with beta-naphthol on
cotton, produces very bright scarlets of good fastness to light, washing, and
chlorine. Its fastness is nearly the same as that of p nitraniline red, but it is

less readily discharged by hydrosulphiies. For preparing the diazo-solution,
19 ‘5 grms. Chloroanisidine P are dissolved in 500 c.c. water and 15 grms. hydro-
chloric acid 30 per cent. After cooling to 5® to 10° C., a solution of 7 grms.
sodium nitrite in 100 c.c. water is added, and the mixture is stirred for ten to
fifteen minutes until the diazotisation is complete. This solution keeps very
well. Immediately before use 20 grms. sodium acetate dissolved in water are
added, and the whole is diluted to 1 litre. The diazo-solution must not be
filtered before use. When the base of Chloroanisidine P is used, the quantity
of hydrochloric acid is increased to 30 grms. The naphthol solution is pre-

pared by dissolving 15 grms. beta-naphthol and 15 grms. caustic soda lye (75°

Tw.) in 200 c.c. hot water, adding 60 c c. Turkey-r^ oil F, and diluting to 1

litre. The working is the same as described for Paranitraniline red.

DIANISIDINE (NAPHTHOL) BLUE.—Diazotised dianisidine with beta-

naphthol furnishes a dull violet^ which, according to Fr. Stork, bv a treat-

ment with copper compounds is convert^ into a very fine and fast blue, only
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sensitive to strong alkali and weak acids, and also to the action of per-

spiration. By the addition o( beta-ozynaphthoic acid (melting point 216” C.),

beta-naphthol sulphonic acid F or Sch. or dioxynaphthalene 2 : 3, 2 : 6, or 2 : 7,

darker and redder blues are obtained, which are less sensitive to acids and
perspiration. Naphthol D (M.L.B.) contains an addition of one of these

substances. Dianisidine diazotised is marketed in a stable form as Azophor
blue D (M.L.B.). Dianisidine blue, like Naphthylamine claret, cannot be
produced well on yarns, and is too sensitive to acids to be frequently used
on piece goods, but finds some employment in calico-printing.

PARANITRANILINE BROWN.—This colour, although not used in dyeing
proper, m^ be briefly described according to the instructions published by the

Hoechst larbwerke :—250 grms. beta-naphthol, 500 c.c. caustic soda lye (36*

Tw.), 300 grms. Para soap P N (M.L.B.)—i.e., castor-oil soap—and 1,000 grms.

alkaline copper solution are dissolved in water and diluted to 10 litres. The
alkaline copper solution is prepared with 1,000 grms. cupric chloride solution

(76* Tw.), 500 grms. tartaric acid, 1,200 c.c. caustic soda lye (75* Tw.), and
400 C.C. glycerin. The cotton is prepared with the naphthol solution, dried,

and developed with diazotised p nitraniline. The ready-dyed Paranitraniline

red may also be converted into brown by boiling in a solution of copper

sulphate
;
but this method is less advantageous. It is not recommended to ^d

the copper sulphate to the diazo-solution, which thereby loses in stability. The
colour is very fast to light and washing, but not to perspiration.

METANITRANILINE, in combination with copper, yields a fine cutch

brown resembling Dianisidine blue and Paranitraniline brown in fastness.

PHENETIDINE RED or BLUE RED (M.L.B.), which is employed princi-

pally for pinks, is produced from 0 nitrophenetidine (p. 686) and beta-naphthol.

The other insoluble azo-colours are also only used in calico-printing. We
may briefly mention :

—

Aminoazobenzene with beta-naphthol yields a fine bluish-red fast to washing,

but not to light or rubbing. Aminoazotoluene with beta-naphthol yields a full

garnet colour fast to washing, which, by treatment with copper, becomes very

fast to light without being much altered in shade. Benzidine and tolidine with
beta-naphthol produce very full browns, which, however, do not level well, and
are not fast to light. Para brown is the name given by M.L.B. to a brown
obtained by preparing with Chrysoidine in place of beta-naphthol and develop-

ing in diazotised p nitraniline.

The production of insoluble azo-blacks has not yet been very successful, and
is used to a moderate extent only in calico-printing. AZO-BLACK BASE O
(M.L.B.) is a mixture of bases, which is also furnished in the form of a stable

diazo-compound named AZOPHOR BLACK S (M.L.B. ), and yields reddish-black

on beta-naphthol prepare. AMINOCHRYSOIDINE, marketed as AZOTOL C
(Cassella) or PRAGUE ICE BLACK (Kinzelberger <k Co. in Prague), also pro-

duces a reddish-black with beta-naphthol. Brownish-blacks are obtained m ith

diazotised p nitraniline on AMIDONAFHTHOL B D and 3 B (Cassella). Di^o-
tised benzidine yields a good black on ICE BLACK B S (Bayer)—i.e., 2 : 3

dio^naphthalene 6 sulphonic acid.

H. Koechlin * has described several colours which he has prepared on piece

goods, which, however, have not found much application.

The cotU)n pieces are first padded with a solution of 25 parts of beta-

nap! ithol in 25 parts of caustic soda, 100* Tw. (46 per cent. NaOH), and 100

parts of water. After drying, the prepared goods are passed for half a minute
through a diazotising bath. A bath for blue is prepared with 100 parts of

Safranine dissolved in 76 parts of hydrochloric acid and 1,000 parts of water,

and, further, with 20 parts of sodium nitrite, 125 parts of water, and 250 of

* Joum, Soe, Dyere and Col,t 1890, p. 152.
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ice, to which are added, lastly, 250 parts of sodium acetate and 1,000 parts

of water. The blue is not very brilliant, and not fast to light.*

Kalle & Co.t have taken out a patent in Germany for producing yellow to

brown colours on cotton by first mordanting with tannin, catechu, <bc., and
then passing through a diazo-solution.

According to E. 0. Kayser, the diazo-compounds are fixed by the salts

of tannic acid without producing azo>compounds with the latter, and may
subsequently be coupled with phenols. Thus cotton can be mordanted with

tannin and antimony as for basic colours, then treated in a diazo-solution, and
finally in betarnaphthol solution. This process would offer the advantage that

the diazo and naphthol liquors are well exhausted, but it does not find any
practical application. M. Goldovsky has proposed to treat the animal fibres

in a diazo-solution and to develop, subsequently, in naphthol solution. But
this process also is not employed in practice, t

ADDENDUM.

NITROSO BLUE (M.L.B.).

This blue is also produced on the fibre with the aid of phenols ; no diazo>

compounds, however, are used, the bases being directly condensed on the fibre

with the phenols so as to form oxazine compounds, identical with, or analogous

to, New blue (p. 486). Cotton cloth is padded with an alkaline solution of

beta-naphthol, dioxynaphthalene, resorcin, ike., dried, and printed with a

printing colour containing nitrosodimethylaniline (or a similar base) and
tannic acid in acetic acid solution. After steaming two to three minutes in

a rapid ager, the tissue is passed through the solution of an antimony salt,

wa.shed, and soaped. Or the cloth in padded in a mixture of the phenolic

compound, base, and tannic acid, steamed as before, and passed through an
antimony bath. This very interesting process is, however, only used in

calico-printing.

COMPOUNDS OF THE AROMATIC SERIES.

Phenol (Carbolic Acid)y CgH^(OH), occurs in coal tar. It forms, in the
pure state, a colourless crystalline mass, which becomes gradually reddish,

and is deliquescent in the air; it melts at 42** C. and l^ils at 183*; the
specific gravity is 1*084 at 0*. It possesses a peculiar smell and a burning
ta.ste, is very poisonous, and is antiseptic. It dissolves in 15 parts of water
at 20*

;
and very freely in alcohol, ether, and glacial acetic acid. The neutral

solutions of phenol are coloured violet by ferric salts; bromine water pre-

cipitates tribromophenol from solutions, even when highly diluted. Phenol
forms salts with metallic bases, such as sodium phenolate (C^H^ONa); the
salts are decomposed by the weakest acids, even by carbonic acid. Phenol
dissolves readily in caustic soda, forming the phenolate or phenate of soda.

Creaol or OxytoluenCy C<,H^(CH
3)(OH).—Ortho-, meta-, and parsrcresol

are known, and are constituents of crude carbolic acid.

Resorcin^ or Metadioocyhenzene^ 0^11^(011)2 ;
(OH *=1:3), forms colourless

crystals, easily soluble in water, alcohol, ether, and in alkalies. It is exten-
sively used for the manufacture of dyestuffs, especially for the Eosins and
Hhoaamines, and also serves as a developer of diazotised dyestuffs (p. 382).

* A blue may also be produced, according to Fischesser A Pokomy {Joum, Soe. Dyert
tmd Col., 1892, p. 42), by padding first in an alkaline solution of beta-oxynaphtkoio aoid
(meltiM point, 216*), and develcming in diazotised dianisidine.

t (Mman Patent, 66,837 ; Joum. Soe. Dyers and Ceil., 1891, p. 147

t Jomm. Soe. Dyers and Cel., 1897, p. 160,
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Alpha-naphthol, obtained from naphthalene by
fusing alpharnaphthalene monosulphonic acid with caustic soda. It crystallises

in colourless, glittering needles, melts at 95*" C., boils at 278* to 280^, and has

a phenolio smell. It is sparingly soluble in hot water, freely in alcohol and
ether. Ferric chloride produces a violet precipitate in the aqueous solution.

Alpha-naphthol, like phenol, forms salts (naphtholates), and dissolves in

caustic soda.

Beta-naphthol, C.()H7(OH)
;
(OH : 2), is obtained analogously to alpha-

naphthol by fusing Deta-naphthalene monosulphonic acid with caustic soda.

It crystallises in colourless, glittering laminse, melts at 122” C., and boils

at 286*. It is sparingly soluble in hot water, readily in alcohol and ether.

The aqueous solution becomes greenish on addition of ferric chloride. Beta-

naphthol also resembles the phenols in forming salts (naphtholates), and
dissolves in caustic soda.

The azo-compoimds of beta-naphthol are essentially different from those

of alpha-naphtbol. They possess in the non-sulphonated state a slightly basic

character, and apparently contain no hydroxyl group, not being soluble in

caustic soda.

Dioxynaphthcdeneaf Oi^Hg(OH)2.—A great number of these are known,
several of which are very important for the manufacture of colouring matters.

Aniline (Amino-Benzene), C^HgNHg.—Aniline was discovered in 1826, by
Unverdorben; he obtained it by the dry distillation of indigo and called it

crystalline. Previously Hellot had observed the formation of aniline in a

similar way.* Bunge found it in 1834 in coal tar and named it kyanol. Zinin
prepared it first from nitrobenzene in 1842, and described it as benzidanie.

The name aniline (from afiU, Span. = indigo) was proposed by Fritsche, who
prepared it in 1840 from indigo by means of caustic potash. A. W. Hofmann
found in 1843 that the various products were identical. Aniline was manu-
factured on the large scale only after Perkin’s discovery of ISfauve in 1856.

For the production of aniline, benzene is converted into nitrobenzene

(C0H5NO2) by treatment with a mixture of nitric and sulphuric acids; and
the product is reduced with hydrochloric acid and iron.

Aniline is a colourless oil having a peculiar smell and a strong power of

refracting light. It soon becomes brown under the influence of light and air.

It solidifies in a freezing mixture and melts again at - 8"^ C., boils at 182*

;

it volatilises freely with steam. The specific gravity is 1*0265 at 15*, 1*024 at
17*6*, and 1*0195 at 20* (for practical calculations =1).

One part of aniline is soluble in 31 parts of water at 12*5”
;

it dissolves in

all proportions in a 50 per cent, solution of aniline hydrochloride in water,

and aniline hydrochloride generally increases the solubility of aniline in water.

Aniline is readily soluble in most of the usual solvents and is itself a good
solvent for many substances, such as sulphur, phosphorus, indigo, aniline blue,

and camphor, but not for caoutchouc. It burns with a smoky flame. It

possesses a feeble, characteristic smell and burning taste. The vapours of

aniline are very poisonous, when inhaled, and produce peculiar and distressing

symptoms, thci so-called anilisme, frequently occurring in aniline woiks and
in aniline black dye-houses. Aniline poisoning may also result from contact
with the skin of aniline oil or solutions of aniline salt. The oil when taken
internally is very poisonous.!

*J(mm. Soe. Dyers and Col., 1898, p. 162.
t In order to prevent aniline poisoning the working rooms should be well ventilated

and men not very sensitive to aniline should be employe, but even these should not work
mnUnuousW with aniline. If the clothing or over-alls have had aniline oil spilt on them,
they should ^ taken off immediately, as the aniline oil evaporating from the clothing
IS also very dangerous. People who have suffered from anilisme remain very sensitive
to amline.
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Aniline is a monadd base and forms well crystallised salts. It is readily

affected by chemioal agents and undergoes many changes by oxidation under
different conditions which are very important in the production of dyestuffs

and in dyeing.

CfymvMT^al aniline,—The purest product is aniline for hlue^ which
consists of almost pure aniline. The other brands, such as << aniline for

red,” contain varying quantities of homologous bases, chiefly ortho> and
paratoluidine.

Aniline and its hydrochloride are used by dyers chiefly for the production
of aniline black.

Aniline hydrochloride^ CgH^NH^ . HCl, is the most important salt of

aniline, and is sold in large quantities under the name aniline salt. It

crystallises in large leaf-shaped white crystals which become coloured in the
air from grey to black

;
it is freely soluble in water and in alcohol, melts at

192*, and volatilises without decomposition.

Aniline sulphate^ (OgH5NH2)2 . H2SO4, is sparingly soluble in water and in

alcohol, but insoluble in ether. An unstable acid sulphate (OgHjNHg . HgSO^)
has also been prepared.

Aniline hydrofiuoridcy CgH^NH2 • HF, is marketed as aniline fluorate

(Bayer) in the form of a greenish paste.

Toluidines, CgH4(CH3)NH2.—Three isomeric toluidines are known, which
strongly resemble aniline; they are obtained by the reduction of three different

nitrotoluenes. By the action of nitric acia on toluene, chiefly ortho- and
paranitrotoluene are obtained, which yield on reduction a mixture of ortho- and
paratoluidine.

Orihotoluidvne is a colourless oil which boils at 197* to 197 ’5* 0. and has a
specific gravity of 1*0037 at 15*.

Metatoluidine is a colourless oil which boils at 197* 0. It occurs in small
quantities only in the commercial products and has no practical value owing to

its high cost. #

Paratoluidine forms colourless crystals, which melt at 45* C. and boil at
198*.

Xylidine, 03H3^CH3)2NH2.—The commercial article is a mixture of isomeric
compounds, and cniefly contains m xylidine (amino m xylene, CH3 : 1 and 3,

NH2 : 4), p xylidine (amino p xylene, CH3 : 1 and 4, NH2 : 2), &c. m xylidine
is also employed in the pure state.

Gumidine, 03H/CH3)3NH^
Nitraniline, 03H4(N02)NH2. Of the three isomeric compounds the para-

nitraniline is the most important, and especially so in the form of its diazo-

compound for the production of azo colours on the fibre and for coupling

certain direct cotton colours (see pp. 383 and 678).

Mltrotoluidine, CH3aH3(N02)NH2.
Anisidlne, 0-H.(0 . CH3)Nh1
Phenetidine, 0^^{0 .

Nitrophenetidine, C3Ho(0 . C2Hc)(N02)NH«, see p. 683.

PhenylenediamiM,
^

Metatoluylenediamine, OHj . d3H3(NH2)2 . (OH3 : 1, NHj : 2 and 4), see

p. 383.

Benzidine, H^N . O3H4 . . NHg.
Benzidine or di p aminodiphenyl forms large colourless silky plates, melting

at 122* C. Its sulphate is sparingly soluble in water, the hydrochloride is

readily soluble. By the action of nitrous acid it is converted into salts of
tetrazodiphenyl which combine with the sulphonic acids or amines to form azo-

colours ayeing unmordanted cotton from an alkaline bath. Benzidine, there-

fore, may be considered as the fundamental base of the direct cotton colours.
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All insoluble azo-colour is formed on the cotton fibre with the aid of tetrazo-

diphenylchloride and beta-naphthol (see p. 683).

Tofldine, HgN . . 07!!^ . NH2, or di p aminoditolyl is the next homu
logous compound, corresponding to benzidine. It melts at 128* 0. and also

forms a sparingly soluble sulphate. It is of equal importance for the pro-

duction of colouring matters, and is also used for developing insoluble

azo-colours on the cotton fibre (see p. 683).

Ethoxybenzidine or di p aminoethoxydiphenyl,
HgN . . C,H3(0 . CgH,) . NH2.

Dianisidine or di p amino ai methoxydiphenyl,
H^N . C,H3(0 . 0113) . . CH3)NH2.

These two bases are also very important for the production of direct cotton

colours, and dianisidine in addition serves for the production of Dianisidine

blue (see p. 682).

Aminoazobenzene, . N : N .

Aminoazotoluene, C7H7 . N : N . C7H5 . NHg.
These two bases are very important for the manufacture of azo-colours, and

also serve for the production of insoluble azo-colours on the cotton fibre.

Ethyl Beta-naphthylamine, Cj3H7NH . CgH^, is known as claret developer or

Dovelo])er B (p. 383).

Naphthylamine ether or aminonaphthol ether, /iOjQH3(NH2)(0 . C2H3) is

also used as a developer (p. 383).

Dehydrothioptoluidine, C.H8<^^C . . NH,.

Primuline base, C7Hg<g>C . CgH3<g>C . CgH3<g>C . CgHg . NHj.

Dehydrothiotoluidine and Primuline base are produced by strongly heating

p toluidine with sulphur (see also Primuline^ p. 409).

N
Dehydrothioxylidine, C3H3<" g^C. . NHg, is formed analogously to

dehydrothiotoluidine by heating xylidine with sulphur.

Alpha-naphthylamine, CJQH7NH2; (NHg : 1), is obtained by reducing alpha-

nitronaphthalene, the product of the reaction of nitric acid on naphthalene. It

forms colourless crystals, which melt at 50® C., and boils at 300®. It is almost
insoluble in water, but freely soluble in alcohol or ether. The commercial
product has a reddish-grey to brown colour and a very disagreeable smell. It

should dissolve in hot diluted acids without leaving much insoluble oil. Mild
oxidising agents produce a blue precipitate in the solutions of alpha-naphthy-
lamine salts. Alpha-naphthylamine resembles aniline chemically. It is a
monacid base and forms crystalline salts which are not very soluble in

water.

Beta-naphthylamine, Cj,,H7NH2; (NHo : 2), is prepared by heating beta-

naphthol with ammonia. It forms colourless inodorous laminae, melts at 112*

and boils at 294*. It is sparingly soluble in cold but freely soluble in hot
water, alcohol, and ether. The commercial product is very pure and forms a
fused pink-coloured mass. Beta-naphthylamine is a monacid base and forms
crystalline salts. The hydrochloride (CJ0H7NH2 . HCl) is fairly soluble in
water.

Snlphonic Acids.-—The constitution of a number of sulphonic acids men-
tioned in the description of the dyestuffs is indicated below.

AlphornaphtJ^l gulphonic acid (iVIF), (CioH3)(OH)(S03H), (1 : 4), is obtained
from naphthionic acid, and was first prepar^ by Neville and Winther.

Alpha^h^l Bulphonie acid Cl or Z, (CioH<,)(OH)(S03H), (1 : 5), is the
compound obtained from alpba-naphthylamine sulphonic acid (L) (see below).

Alpha^hthol dimlphanic acid (Sch.), Ci<>H,(OH)(S03H)>
;
(OH : 1,
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SO^H : 4 and 8), was discovered by Mensching and patented by the Schoellkoff

Aniline Co.

AlpharnapJuhol 0p9itM-dimlphonie acid, OioH5(OH)(S03iR[^2
;
(OH : 1 ;

SOj|H : 3 and 8), was discovered by Andresen and patented oy the Berlin

Aniline Co.

Alpha -naphihol distdphonic acid R G, CjqH.(0H)(S03H)2 ; (OH : 1 ,

SO3H : 3 and 6), was discovered by Rudolph and Glirke.

Beta^naphthol (mono) sulphonio acid (S), 0]3H3(0H)(S03H)
; (2 : 6), was

discovered by Schaeffer and is known as Schaeffer’s acid.

Beta^naphthol (mono) sulphonic acid (B), or beta-naphthol alpha-sulphonic

acid, 0jqH3(0H)(S03^ ; (2 : 8), was discovered by Rumpf and patented by
the Elberfeld Colour Works (Bayer).

Bek^^phthol (mono) sulphonic add {F\ CioH3(OH)(S03H)
; (

2 : 7 ), the

so^lled ** F acid,’’ was patented by L. Cassella £ Ch,

Beta-nc^hlhol disulphonic add R (R. salt), CiqH3(0H)(S03H)2 ;
(OH : 2,

SO3
H : 3 and 6), was discovered by Baum and patented by M.L.B.
Betamaphlhol disulphonic add G (G Salt; Gamma add), Ci0H.(OH)(SOoH)2

;

(OH : 2, SO3H : 6 and 8), was patent^ by the Hoechst Colour Works (M.L.B.).

N.B.—^The gamma-aminonaphthol sulphonic acid, prepared from this acid (see

below), is also frequently called Oamma acid
;
in this book the term, however,

always signifies the beta<naphthol disulphonic acid.

Beta - naphihol delta - disulphonic add, C^q H5 (O H) (S O3 H)2
;
(OH : 2 ;

SO3H : 3 and 7 ), is obtained from “ F acid ” and was patented by L. Cassella

k Co.

1 : 8 DioxynaphOial^ 4 eulphonic add S, CjqH5(0H)2(S03H)
;
(OH : 1 and 8,

SO3H : 4), is produced by melting alpha naphthol disulphonic acid S with
caustic sc^a.

1 : 8 Dioxynaphthalene S : 6 disulphonic acid, C^q H^ (0 H)^ (S O3 H)2

;

OH : 1 and 8, SOgH : 3 and 6), is the so-called Chromotropic acid of the
Hoechst Farbwerke, the sodium salt of which is marketed under the name
of Chromogene I (M.L.B,).

1:8 Dioxynaphthalene Jf, : 6 svlphonic add K, C.oH.(OH).>(SOoH)2

;

(OH : 1 and 8, SO3H : 4 and 6).

SvlphanUic acid or paramino benzene sulphonic acid, 03H^(NH2)803H.
Metanilic add or meta-amino benzene sulphonic acid, C3H4(NH2)S03H.

DiaminostUbene disulphonic add, —CH—OH

—

Naphthionic acid, OioH3(NH2)(S03H)^; (1 : 4), is the alpha-sulphonic acid

of alpha-naphthylamine discovert by Piria, which is prepared by heating
alpha-naphthylamine sulphate {Neville and Winther).

Alpha-naphthylamine sulphonic add {L), OioHg(NH2)(S03H) ; ( 1 : 5), was
discovered by Laurent.

Alphornaphthylamine sulphonic adds {Glh)e). According to C16ve, three .sul-

phonic acids are produced by nitrating and subsequently reducing bef^naphtha-
lerie sulphonic acid—viz., 0^qH-(NH2)(S03H)

;
(Nl^ : 1

,
SOoH : 3 or 6 or 7 ).

Alphc^napht^lamine disulphonic add, 0|QHp(NH2)(S03ri)2. Various acids

of this composition are known, which are prociuced either by reducing alpha-

nitronaphthalene disulphonic acids, or by sulphonating alpharnaphthylamine
monosulphonic acids. Alpha-naphthylamine disulphonic acid D is a mixture
of the two acids, NH2 : 1

,
SOgH : 4 and 6, or 4 and 7 .

BetOrnaphih/ylamine atphorsulphonic add, 0|3H3(NH2)(S03H)
; (2 : 8), was

patented by the Badische Anilin- und Soda-Fabrik (B.A.S.F.).

BeUxrn^hlhylamine hetorsvlphonic add, or hetornophthylamine sulphonic add
(fir.), Oi3Hj(NH2)(SO,H) ; (2 ; 6), was discovered by Prinz and patented by
jBroenners Colour Works.
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Bek^^na^hthylamine gammorSulphonU acid^ or heU^^na/phthylamine sulphonic

mM (2)), CjoHg(NH^)(SOgH) ; (2 : 6), was patented by Dahl A Co.
Betornaphthylamxne delta-mlphonic CLcvd, or beta-naphthylamine sulphonic

acid (F\ or deita-acid, OioH^(NH2)(S03H); (
2 : 7 ).

Meikylnaphthylamine delta -sulphonic acid^ C,oH-(NH . CHft)(SO,H) :

(NH . CHs ; 2, SO3H : 7 ).

Beta-naphthylamine distdphonic acid (jR), CpHg^NH2)(S03H)2
;
(NHg : 2

,

SOgH : 3 and 6) {amino R acid\ is product oy tne action of ammonia on
B salt.

Betornaphthylamine distdphonic add {Gf)^ CiqH5(NH2)(S03H)2 ;
(NHg : 2

,

SOg : 6 and 8) {amino G add)^ is produced by the action of ammonia on
G salt.

Gamma-aminonaphthol sulphonic acid^ C,gHg(NH2)(OH)(SOgH)
;
(NH2 : 2 ,

OH : 8, SOgH : 6), is produced by heating amino G acid with caustic soda.

Aminonaphthol sulphonic add CiQHg(NH2)(0H)(S03H)
;
(OH : 1 ,

SOgH : 5, NH2 : 8).

Aminonaphthol disulphonic add SS, CigH^(NH)2(OH)(SOgH)2
;
(OH : 1

,

SO3H : 6 and 7
,
NHj : 8).

Aminonaphthol disulphonic add ZT, CiqH^(0H);NH2)(S03H)2
;
(OH : 1

,

SO3H : 3 and 6, NH2 : 8).

Aminonaphthol disulphonic add A, C2QH4(OH)(NH2)(SOgH)2
;
(OH :

SOgH : 3 and 5
,
NHg : 8).



690

PART VIII.

MINERAL COLOURS.

Thb mineral colours have lost much of their former importance since the

discovery of the aniline colours. They are nevertheless still largely em-
ployed on account of their fastness and the low cost of their production.

The mineral colours are totally different from the natural and artificial organic

colouring matters both in their general chemical characters and in their

tinctorial properties and methods of application.

The mineral colours which are now used to any considerable extent in

dyeing are the following:

—

1. Chrome yellow. 5. Iron-buff and Nankin yellow.

2. Chrome orange. 6. Khaki.
3. Chrome green. 7. Prussian blue.

4. Manganese brown.

Several other mineral substances are used as pigments in calico-printing.

We shall here describe only those colours which are still important for the
dyeing proper of the textile fibres.

CHROinS YELLOW or CHROMATE OP LEAD, PbCrO^.
Chromate of lead occurs native, and is manufactured in large quantities as

a pigment by precipitating the solution of a lead salt (acetate or nitrate of lead)

with bichromate of potassium or sodium :

2 Pb(CjH,0,)2 -I- KjCr.O, + HjO = 2 PbCrO. + 2 KlUaHjO,) + 2
Lead aoetate. Potannum Lead

bichromate. ehromaU.

The compound can also be produced Irom a basic lead salt or from an
alkaline plumbite (compound of lead hydroxide and an alkali) (see p. 286).

(1) 2 Pb(C.H,02)(0H) + KjCrA = 2 PbCrO. + 2 KCaH.Oj + HaO.
Baeie acetate of lead.

(2) 2 rb(ONa)« + NaaCrjO, + 3 H..SO4 = 2 PbCr04 + 3 Na,S04 -I- 3 HaO.
Sodiumpluminte.

Chrome yellow forms an orange-yellow powder, and is quite insoluble in

water and other neutral solvents, but dissolves reiEuiily in nitric acid and in

caustic potash or soda
; the latter agents, however, convert it first into a basic

lead chromate. ^See Chrome or<mge,)

Chromate of lead is used as an oxidising agent in the laboratory, and has
also been recommended as such for the production of Aniline black by oxidising

the aniline in the fibre.

Chrome yellow is produced in dyeins by first impregnating the fibre with a
lead salt, and then passing the material through a solution of a bichromate. The
processes are precisely similar to those which occur in mordanting and dyeing
with the mor^t colours

;
the lead salt plays the rile of the moraant and the
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bichromate acts as the dyestuff. The analogy goes still further, inasmuch as

the dyestuff possesses a distinct chromophor “ Cr, ” and—in the form of free

chromic acid, H2
Cr04—the auxochromous group (OH). Finally, lead is not

the only mordant for the bichromate dyestuff, althougn by far the best, since

soluble barium salts produce a similar Chrome yellow

Application ,—Chrome yellow is dyed on cotton only. The colour varies

from a light lemon-yellow to a full orange-yellow, and is distinguished by
almost absolute fastness to light, soap, and acids ; by alkalies it is turned orange
(see below)

;
by sulphuretted hydrogen it becomes brownish, lead sulphide

being formed. To produce the colour the cotton is impregnated with nitrate

or acetate of lead, and after precipitation of the lead in the fibre, as oxide or
sulphate (by means of ammonia, lime, or sodium sulphate), is passed through
a dilute solution of potassium bichromate. Another method is to impregnate
the material with a plumbite and then to pass it through an acidulated solu-

tion of bichromate.

First Method.—A basic salt is used in order to save the expense of add as

also to precipitate more lead in the fibre.

Preparing of Stock Liquor.—Dissolve, boiling, 100 kgs. (100 lbs.) of brown
sugar of lead and 50 kgs. (50 lbs.) of litharge in 360 litres (16 galls.) of water
and allow to settle; the liquor should stand at 125° Tw.

Dyeing.— Pass the yarn through lime-water (li* Tw.) and wring; then
work in a solution of basic lead salt prepared by diluting stock liquor with cold

water to 10“ Tw., wring out and pass though another tub with lime-water (1

Tw.). The lead liquor is used continuously and maintained at the same
strength by the addition of fresh stock liquor. The chrome-bath is prepared
with about 6 grms. of bichromate of soda per litre (6 lbs. for 100 galls.)—dis-

solved in water—and from time to time freshened up with fresh bichromate
solution. The yarn is passed through the chrome-bath and then turned a few
times in water (containing 1 part of hydrochloric acid for 300 parts of water),

finally washed in water and dried.

Second Method (Lemon-yellow).—Prepare a stock liquor by dissolving 100
kgs, (100 lbs.) of brown sugar of lead in 800 litres (80 galls.) of water to stand
at about 16° Tw. Fill a vat holding 200 litres (40 galls.) with water and add
H litres (3 pints) of stock liquor and 5 litres (1 gall.) of caustic soda lye (71“

Tw. = 32 per cent. NaOH), turn the yarn about three times in the bath, wring
and pass through the chrome-bath, wring, wash, and dry. The chrome-bath in

prepared for a vat of 200 litres (40 galls.) with IJ kgs. (3 lbs.) of bichromate of

soda and 200 grms. (G ozs.) of sulphate of zina Both vats are used con-

tinuously, and are regularly freshened up; for restoring the strength of the

chrome-liquor a solution may be kept of 10 parts of chromate and 1^ parts of

sulphate of zinc in a sufficiency of water.

The depth of the ultimate shade obtained by either method is mainly
dependent on the strength of the lead solution, and on the quantity of lead

oxide which is deposited in the fibre.

The yarn is very heavily weighted by the dyeing with Chrome yellow

—

even more than 40 per cent.—and to this fact the extensive use of Chrome
yellow at the present time is due. Chrome yellow must be considered to be a
poisonous dyestuff, as it cannot be denied that the dust of the colour which is

) ubbed from the materials is injurious to the health of the work-people who
pack or handle the dry yam (as in weaving, embroidering, &c.). Various
other dyestuffs of easier application are now in the market which might
advantageously replace Chrome yellow ; for instance, the yellows of the
direct cotton colours.

CHROME ORANGE.
Chrome yellow consists of a mixture of normal lead chromate (chrome
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yellow) and basic lead chromate, Pb20r05. It is also used as a pigment.

It is produced by precipitating the solution of a bisic lead salt with sodium
bichromate or chromate ; the olour appears the redder the more alkaline the

mixture is—is., the less Chrome yellow the ultimate colour contains.

( 1 ) 2 PbNO,(OH) + Na,Cr04 » PbaCrOj -t- 2NaNO, + H5O.
Batie lead nilrolt.* Sodium Chrmne

ohromate. orame.

(2) 4 PbNO,(OH) + Na,CrA + NaaCr04 » PbaCrO. + 2 PbCr04 + 4 NaNO, + 2 H,0.
Baeie lead nUnUe. Sodium Sodium Chrome Chrome

hiehromate, chromate. orange. yellow.

Chrome yellow may be converted into Chrome orange by the action of

alkalies or limewater; it is in this way that Chrome orange is produced in

dyeing.

Chrome orange forms an orange to red powder; it resembles Chrome yellow

in its chemical properties.

application.—Chrome orange is produced in dyeing, as stated above, by
the action of alkalies on Chrome yellow which has been previously fixed on the
fibre by any of the usual methods. For this purpose the yarn is dyed with
Chrome yellow, washed in water, and then passed through boiling clear dilute

limewater; the cotton must be removed from the limewater bath as soon
as the full orange colour is developed, otherwise the colour loses brilliancy, or
may be completely stripped

; after this the material is washed and dried.

A threc’dip orange is produced by the first method for Chrome yellow, but
in the following order:—(1) Lime-bath, (2) lead-bath, (3) lime-bath, (4) lead-

bath, (5^ chrome-bath, (6) lead-bath, (7) chromebath, and, finally, (8) boiling

lime batn for ** raising the orange.

Chrome orange is a full red-orange colour which equals Chrome yellow in

fastness, except ^at it is fast to alkalies, but is affected by acids. The remarks
made on the poisonous action and weighting effect of Chrome yellow also hold
good for Chrome orange.

CHROME GREEN.
Chrome green, as ordinarily understood in the dyeing trade, is the bright

green obtained by topping an indigo blue (usually a light shade) with chrome
yellow.

The term is, however, also applied to chromium hydroxide, which has been
described in the chapter on mordants (pp. 240 and 251, <kc.). The hydroxide
yields a very light shade of sea-green, hardly visible in artificial light, and rarely

used now. In former years a chromium areenits was produced on the fibre by
mordanting with a chromium salt, and then passing through a hot solution of

arsenic (arsenite of soda). This process yields a moderately full and very fast

green, which does not app(*ar very different when seen by daylight or by
artificial light; but its poisonous character renders its use objectionable.

Phosphate and silicate of soda have similar effects, but give inferior results.

Chromium oxide can be produced on cotton by the usual mordanting methods,
and on wool by mordanting the fibre with bichromate, and then passing the
material through sodium bisulphite; by repeating the processes or increasing

the strength of the bichromate fuller colours are obtained.

A recent process patented by L Cassella A Co. (English Patent 12,831 of

1907), recommends the staining of wool to bo used for melanges with metallic

oxides. A drab shade, for instance, is produced by boiling wool with 2 per
cent, bichromate, 2 per cent, copper sulphate, and 3 per cent, formic acid.

When wool stained in this wa^ is mixed with wool dyed a dark shade, the
melange obtained is faster to light than with wool stained with organic dye-
stuffs or with white wool.
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EHAEI.
This term, which is of Indian origin, is applied to a peculiar shade

of drab, which is largely used for military cloth and other material. The
fastest khaki obtained on cotton was originally brought out by Gatti, of

Acciington, and is obtained by fixing on the j&bre a mixture of chromic at d
ferric hydrates. The scoured cloth is passed through a mixture of ferrous

and chromic acetates (the latter being obtained by the reduction of bichromate
with glucose and sul{ huric acid in presence of acetic acid) which stands at
36° Tw., being given two dips in the padding machine, after which it is dried

on wrapped tins. After drying, the cloth is steamed for four minutes in

a rapid ager in which the steam and air are maintained at a temperature of
2*20" P. The go<ids are then passed through a boiling solution of caustic soda
and sodium carbonate, standing at 12" Tw. Ti e proportion of caustic soda to

sodium carbonate in the fixing liquor is 1 : 3. A mineral khaki contains from
5 to 7 per cent. ash.

Light shades of khaki may also be obtained, according to J. J. Hummel,
on cotton yarn or cloth by first mordanting with tannin, fixing the tannin
with iron, and then chroming with bichromate. The latter destroys the tannic
acid, and a mixture of ferric and chromic hydrates is thrown down on the fibre.

A well dyed mineral khaki is one of the fastest colours known, but
possesses a di.sadvantage inasmuch as the large amount of metallic hydrates,
which it is necessary to deposit in the fibre in order to obtain the desired

shade, renders the material rather stiff and difficult to penetrate with a needle.

By imitating the shade with sulphide colours, this drawback may be overcome,
but the resultant shades though sufficiently fast for the generality of purposes
are not equal in fastness to the mineral khaki. Very fast shades of khaki can
be produced on cotton by means of the Indanthrene colours, but, as yet, this

means of obtaining the shade appears to be too expensive.

MANGANESE BROWN or MANGANESE BRONZE (BISTRE).
Manganese brown is produced by precipitating manganous hydroxide in

the fibre, and then oxidising this compound with the aid of atmospheric
oxygen or such oxidising agents as chloride of lime :

—

MnCl, + 2NaOH = Mn(OH), + 2NaCl; Mn(OH), + O = MnO,H^

Manganese brown is probably a hydrate of the peroxide, MnOo, but containing

less water than the compound, MnOgHg.
Application .—Manganese brown is dyed on the cotton fibre, and produces

a full neutral brown, which is almost absolutely fast to light, soap, dilute acids,

and alkalies. Fc»r the production of the colour the solution of manganous
chloride, obtained as a bye product in the manufacture of chloride of lime and
known as “bronze liquor,” is used, after neutralising any free mineral acid

which may be present. The cotton is impregnated with the manganous liquor,

and then passed thiough a hot solution of caustic soda (2" to S'* Tw.). It is

important that the caustic soda should be free from sodium carbonate, because
that impurity causes manganou'' carbonate to be precipitated in the fibre, v\ Inch

does not oxidise readih
,
and is liable to produce an irregular colour; nor should

the alkaline liquor be too cold or too dilute, otherwise a manganous hydrate is

formed which also does not readily oxidise. The hydrate is at first colourless,

but it soon «'xidivos and becomes brownish. The oxidation by the air, however,
is not sufficient to produce a full brown, and a passage through a weak solution

of chloride of lime or through a bichromate solution is required to complete the
oxidation

The process is simplified by adding sodium hypochlorite directly to the
solution of caustic soda; in this case precipitation and oxidation take place

simultaneously* •



A MANUAL OF DYEINQ.694

J. Depierre * has proppsed a different method whereby potassium
permanganate is utilised both as an oxidising and as a colouring agent,
!nie material is padded in a solution of manganous chloride containing 400
grms. (4 lbs.) of the salt per litre (gall.) of water, dried in the hot flue, and
then passed at 45* through a bath which contains 100 grms. (1 lb.) of
potassium permanganate and 60 grms. (10 ozs.) of soda ash per litre (gall.).

The brown is formed according to the equation—
3MnClj + 2KMn04 + SNajCO, = 5MnOa + ‘-KC1 + 4NaCl + 2COa.

Endler has produced a brown colour on cotton piece goods by padding them
with a solution of manganous chloride, and, after rapidly drying, passing them
through a solution of potassium bichromate neutralised with ammonia. A
similar steam colour was produced by Balanche. The products have been
objects of repeated investigations, and contain probably, in addition to
hydrated oxides of manganese, chromic oxide and chromates.! Tlie man-
ganese brown may be employed as an oxidising agent for ^ the production of
Aniline black and allied colours

; for this purpose the cotton, after having been
dyed brown, is impregnated with the aniline salt.

Manganese brown is very fast to light, washing, and dilute acids, but being
readily discharged by reducing agents it is liable to fade in any atmosphere in
which coal g^ is burnt on account of the sulphur dioxide present.

IRON-BUPP and NANKIN YELLOW.
These two colours which differ only by the depth of the shade, consist of

hydrated ferric oxide, and they resemble certain kinds of ochre
; most of the

similar pigment colours, however, consist of anhydrous ferric oxide.
Iron-buff and Nankin yellow are produced by precipitating a ferrous or

feme salt with an alkali or alkaline carbonate; in the case of a ferrous salt
being used, the resulting oxide is oxidised subsequently by the air or by such
oxidising agents as chloride of lime.

(la) 2FeS04 + 4NaOH = 2Fe(OH>3 + 2NaaS04 ;

Ferr(m$ Ftrtmt
milphaU. hydroxide,

(16) 2Fe(OH), + 0 = FejO,(OH)s + H,0.
Ferroue Ferric

hydroxide. hydroxide.

(2) Fe,(SOJ3 + 6NaOH
Ferric

etdphate.

• Fo,0,(OH)3 + 3Na2S04 + 2HaO.
Ferric

hydroxide.

*^ppliMtion,—^The Iron-buffs are dyed chiefly on cotton
; they yield from

yellow to light brown colours, which are fast to light, soap, and alkalies, but are
sensitive to the action of acids.

l^e colours can be produced by the methods which are employed for the
fixation of iron mordants on cotton, the brightest shades being obtained by the
use of feme nitrate (see p. 266).

iron, however, cannot be employed for this purpose, because
it ^ntams too much tarry matter, and does not produce pure shades

; pure
acetate of iron can be used. Nor can the iron compound be fixed by means of
cow- or sheen-dung, sin(^ it would attract animal or vegetable colouring matter,vwch would dull the sl^e

; the ordinary mineral fixing salts, such as silicate,
phMphate, or arsenate of soda, are used. If a highly diluted solution of a ferric

^th^salt
should be added, in order to prevent a dissociation

For the rapid oxi^tion of the ferrous salts or ferrous hydroxide a passagethrough a solution of chloride of lime is of advantage. c4oenttated ferr^s
* Joum. See. Dvt*. tmd fUA., 1891, «. 26. + Ihid., 1888, p. 46.
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solutions have a weakening influence on the cotton fibre, especially if the

oxidation proceeds rapidly, and this fact must not be lost sight of.

The dyeing process can be repeated for the production of fuller shades.

PRUSSIAN BLUE.
The chemical properties of Prussian blue have been described in a previous

chapter (p. 265). Prussian blue, strictly speaking, is not a mineral colour, since

the prussiates, its chief constituents, are organic compounds; the colour con-

sists, however, largely of iron, and is so similar to the metallic compounds that

we follow the general custom by describing it among the mineral colours.

Prussian blue may be considered to be a mordant colour produced by the

dyestuff ** yellow prussiate,’’ on the one hand, and the ferric mordant, on the

other; the colour deserves to be called polygenetic, since the prussiates

produce various coloured products with most of the metallic oxides
;
Prussian

blue, however, is the only colour which is used in dyeing, printing, or painting.

Application.—Prussian blue is produced on the textile fibres by two
essentially different methods. The first is to mordant with ferric oxide and
to dye with yellow prussiate; it is used for the dyeing of cotton and silk.

The second method is based on the decomposition the prussiates undergo
with formation of Prussian blue when they are heated in acid solutions

;

this process is used in woollen dyeing and in textile printing.

Frequently a stannous salt is added either to the iron mordant or to the
prussiate to produce a brighter and more purplish tone. The salt probably
exerts a reducing action before entering the ultimate compound. Under
certain conditions stannic chloride is used. The exact composition of the

resulting colours has not yet been ascertained.

Prussian blue is extremely fast to light
;

it fades somewhat by prolonged
exposure to sunlight; but according to Ohevreul, the colour is restored if kept
for some time in the dark. On wool, the colour turns darker on exposure to

light. Alkaline or boiling soap solutions readily decompose Prussian blue,

leaving brown ferric oxide on the fibre; acids have no action on the colour.

Since the introduction of the Aniline blues, the use of the colour has
considerably decreased.

Cotton.—To dye Prussian blue on cotton, the material is first dyed iron-

buff and then passed through an acidified solution of yellow prussiate of potash
(or soda)

;
the depth of colour depends on the amount of ferric oxide already

precipitate in the fibre
;
the mordanting and dyeing operations can be repeated

alternately to produce a fuller shade. Stannous chloride may be added to the
mordanting bath, or (for piece goods) the material can be padded first with
stanniite of soda and then mordanted with nitrate of iron and stannous chloride.

The mordanted goods are passed through a cold or lukewarm solution of 2 parts

of yellow prussiate and 1 part of sulphuric acid per 100 parts of dye-liquor

;

they are finally washed in water and dried.

The pigment Prussian blue (see p. 265) is largely employed in the finishing

of black and blue velveteens. This finely-ground pigment, mixed with linseed

oil, is applied to the face of the dyed fabric by means of circular brushes which
distribute it evenly over the surface. The fixation is subsequently effected by
.'igeing for eight to ten hours in a chamber supplied with a current of air

and heated to about 120° C.

Wool.—The mordanting and dyeing method does not give satisfactory

results on wool and is rarely used. Prussian blue is produced on this fibre

without previous mordanting with iron, by decomposition of the acidulated solu-

tions of the prussiates. Before treating the wool with the prussiates, it may be
mordanted at the boil with stannous chloride and oxalic acid

;
or it may be dyed

directly with the prussiates. Sulphuric, hydrochloric, and nitric acids are used
for acidifying

; nitric add gives the best results with yellow prussiate, probably
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on account of its oxidising action—about equal quantities of yellow prussiate
and of nitric acid (64* Tw.) are used. Nitric acid also makes the colour greener.
Generally speaking, sulphuric acid is most satisfactory. Mixtures also of the
three acids are used

; for instance, 4 measures of sulphuric acid, 2 measures of

hydrochloric acid (32* Tw.), and 1 to 2 measures of nitric acid (64 Tw.). The
wool is introduced into a cold bath containing about 10 per cent, of yellow
prussiate and 20 per cent, of sulphuric acid, the temperature is raised in the
space of one hour to the boiling-point, and the boiling continued for a half to
three-quarters of an hour. The colour is rendered brighter and more purplish
by adding 1 to 2 per cent, of stannous chloride during the last half or three-
quarters of an hour of the boiling. Instead of the stannous chloride, “ muriate
of tin,” or “finishing blue spirits,” and similar preparations of stannous salts

are used. A process of this kind is still used in some cases tor a special kind
of goods. The dye-bath is prepared with a cold solution of 12 per cent, red
prussiate of potash,

1J per cent, of tartar, J per cent, of tartaric acid (of the
weight of the goods), ^ per cent, stannous chloride, and 10 per cent, of

Glaubersalt is added. The material is entered at the ordinary temperature.
The bath is gradually heated to the boil, and the boiling is continued for 30 to
60 minutes, until the shade is developed. A dark blue is sometimes produced
in a similar way, using, however, only one-half that amount of red prussiate

and topping afterwards in the same or in a fresh bath with logwo^. The
colours thus produced may be detected by the reaction with nitric acid which
produces green spots on the cloth

During the dyeing of Prussian blue on wool, prussic acid is given oflF,

though not in such quantities as to be actually dangerous.
Suk is now rarely ^ed with Prussian blue, except for weighting in black

dyeing (see p. 343). The processes which are employed resemble those used
for cotton. The silk is first mordanted with ferric oxide, soaped at the hoil as

described on p. 269 for weighting boiled-off silk, and subsequently dyed with
prussiate in an acidulated solution (see p. 270).

A brighter blue, known as “Napoleon's blue,” was formerly produced as

follows:—^The silk is worked for half an hour in a cold bath containing 50 per
cent, of basic ferric sulphate (50° Tw.), 10 per cent, of stannous chloride, and
5 per cent, of sulphuric acid

;
after this, it is wrung out and washed, and then

worked for half an hour in another bath, prepared with 10 per cent, of yellow
prussiate of potash, 2 to 5 per cent of red prussiate of potash, and 12 to 15 per
cent, of sulphuric acid. The silk is then wrung, and both processes are

repeated. Finally, the silk is softened and brightened in a cold bath, prepared
with 15 per cent, of olive oil and 5 per cent, of sulphuric acid (of the weight
of the silk)

;
wrung and dried.
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PAKT IX.

MACHINERY USED IN DYEING.*

The textile fibres are either dyed in the loose state, in the form of slabbing,

tops or sliver (after combing or carding), in the yarn (hank, warp, or cop), or,

lastly, in the piece.

By far the largest amount of coloured material which comes into the

market is dyed in the piece, because this is at the same time the most
convenient and the cheapest method of dyeing, less labour and less materials

being required to produce a given shade on the same class of material than by
any of the other methods.

The dyeing in the loose state, as slabbing (sliver) or as yam, is generally

done because it is necessary in the production of figured materials containing

more than one colour (prints excepted), or of mixed or fancy yarns
;
but the

dyeing is also sometimes done before weaving in the manufacture of high-class

goods of plain design, in order to produce superior results, especially in

woollen piece goods. The dyeinu of loose fibre and slabbing is rendered
still more expensive to the spinner and manufacturer by the tendency which
the fibres have of becoming matted or felted during the process, inasmuch
as many of the fibres are subsequently tom in the processes which the
dyed material has to undergo preparatory to spinning. The average length
of the staple is thus diminished, which, of course, means a loss.

The dyeing of cotton or wool in the loose state, or in the form of sliver

or slabbing, is frequently done for the following purpose :—The material is

dyed in some dozen to twenty diflerent standard colours, including blacks,

blues, reds, greens, yellows, drabs, &c. A stock is kept of each, and the

desired shade of yarn is produced in the drawing, previous to spinning by
mixing the colour^ material with, or without, the addition of undyed material

in the requisite proportions. Bv the iuxtaposition of the diffbrent coloured
fibres in the yarn, a similar efi'ect is obtainea as by dyeing to shade. Thus,

almost any shade of grey can be obtained in woollens by mixing in this

manner, black and white. In light shades, especially, the colours thus
obtained in the finished material are far superior in fastness to light to

such as are dyed in the piece. In the manufacture of worsteds, the process

of melanging has a .similar object in view. The slubbing is printed across in

stripes, the colours being fixed by steaming; in the subsequent process of

drawing, the colours become mixed with the whites in between the stripes^

and an apparently uniformly coloured yarn is the result.

Silk is generally dyed in tlie yarn. Sewing cotton, as well as cotton,

wool, and silk yarns for knitting and embroidery purposes are all dyed
in the yarn.

Dyeing of Loose Fibre.—For the dyeing of loo'^e fibres, no special appliances

are absolutely required, the operation frequently being performed in vats

or boilers, in which the material is turned by pole.s or forks. The use of

*,The apeoial methods and machinery used for Turkey-red, Aniline black, and Indigo
are described under these headinrre
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mechanical appliances for this purpose, in which the dye-liquor is caused

to circulate through the mass of the fibres, is, however, finding more and

more favour, especially among spinners and manufacturers who do their

own dyeing. By the use of such appliances the tendency of the fibres to

felt is greatly diminished, the dyeing is more even, and there is a saving

in labour. When dyeing in open vessels, the material, after having been

thoroughly wetted by boiling with water or soda ash and washed, is mordanted

and dyed either in wooden vessels provided with a false bottom and heated by
steam, or in copper vessels similar to those used in wool dyeing. There is,

indeed, a tendency for the cotton to become matted during the process, thus

preventing a free circulation of the dye-liquor, in consequence of which an

uneven shade may result; but the unevenness is no longer noticeable after

Fig. 68.—Obermaier’fl dyeing machine for loose 661*6.

the carding and spinning, so that, as long as the shade is right in the yarn, this

would be no great disadvantage.

The Obermaier apparatus may also be used for the dyeing of loose cotton

or wool.

A general view of this apparatus, which was invented by E. Gessler

(German Patents Nos. 23,117 and 25,343), will be obtained from Fig. 68,

prepared for this volume by the English makers of the machine, Messrs.

Mather k Platt. The machine shown in the figure is intended for the

dyeing of loose fibre (either wool or cotton), not of tops.

A section of the apparatus is shown in Fig. 69, in which the dimensions are

given in millimetres. In this machine the circulation of the dye-liquor is

effected by means of a centrifugal pump.
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Another machine which may be used for the same purpose, as well as for

loose wool and for yarns, is that patented by Schmidt, and shown in plan and
elevation in Figs. 70 and 71. In the former the dimensions are given in

millimetres.

It consists of two round vats which fit into one another. The outer

vat holds the dyediquor, while in the inner one the material to be dyed is

placed.

The inner vat is held by three arms which overhang the edge of the outer

vat. It is open at the top, and has in its bottom a number of small openings,

which allow the dye-liquor to pass through. The material in this vat, whilst

dyeing, is enclosed above and &low by copper-wire sieves, in order to prevent

it being displaced by the dye-liquor. On the bottom of the outer vat a steam
coil is fixed, around which the liquor must pass in rising. By this means the
temperature of the dye-liquor and that of the material being dyed is kept
almost the same. This is a great advantage which is not met with in other

dyeing systems. Between the bottoms of the two vats a turbine or paddle
wheel is placed, which is caused to rotate by bevel wheels driven by an electric

motor.

By the rotation of this turbine the dye-liquor between the sides of the vats

is forced upwards, and on reaching the top rim of the inner or suspended vat,

which is lower than the outer vat, it pours over on to the contents of the

former. When the liquid is forced upwards a partial vacuum is formed
between the bottoms of the two vats, so that the liquid pouring over the

material being dyed forces its way through to the bottom, circulation then
commencing again.

In order to add more colour or acid, <ko., whilst dyeing, without having to
take the material out, as in dyeing in open pans, a pipe is fixed to the side of

the outer vat which discharges iteelf directly on to the arms of the turbine.
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By this means colour, &c., added afterwards is mixed with the whole of the

liquor in the shortest possible time, and, therefore, produces no uneven places

in the material. The apparatus can be quickly emptied of excess of dye-liquor

by the outlet valve in the bottom. The suspended vat is lifted out by a fixed

or running crane, according to circumstances.

Dyeing in this apparatus is in general the same as in others, or in op^n
pans. A considerably smaller amount of water is required than with open
pans, and, therefore, some precautions are necessary. The copper wire sieves

which are covered with well-boiled jute or linen cloth, in order to prevent the
so-called copper stains produced by acids, keep the material from moving and
becoming matted. Before dyeing, the woollen yarn or other material is well

scoured and wetted out, and if possible hydro-extracted, so that it absorbs the
dye-liquor evenly.

I n laying yarn in the vat care should he taken that the layers are always
placed in alternate directions

;
thus, the hanks of the second layer are placed at

right angles to those of the first. This point is of importance, as thereby no
open channels are left. The heads of the hanks should not be twisted too

tightly, but only sufficiently to enable the yarn, when dyed, to be easily taken
out. The hanks should not be tightly pressed, but only laid close together.

If these simple directions are followed perfectly even dyeing always results.

The Droze dyeing machine, which is also intended for loose fibre, is shown
in section in Fig. 72. Like the Schmidt machine, it is only suitable for wool

;

with cotton, the liquor will not pass through. The inner cage, after being

evenly packed with the material to be dyed, is let into the outer vat, the

circulation and simultaneous heating of the dye-liquor being effected by means
of a steam injector which throws the liquor upwards against a metal shield,

whence it percolates through the packed cage through the false bottom and is

again thrown up by the injector. In case colours are used which are apt to

dye unevenly, the dye-liquor is first circulated by means of the centrifugal

pump shown in the figure, the steam injector being turned on later.

The same principle is applied by the Zittauer Maschinenfabrik and
by Pornitz for the dyeing of warper's beams in a machine like that

shown in Fig, 73, which may be used for the dyeing of cops, cross-wound
bobbins (cheeses) or beams. Three cylinders are shown in the figure,

viz. ;—A for cops, B for cross-wound bobbins (cheeses), and C for warps. In
the latter case, the cylinder on to which the warps are wound is hollow and
perforated. When placed in position in the dye-vat, V, the flanges at each

end fit into corresponding flanges in the dye-vat, circulaUon of the dye-liquor

between the cylindrical tank, T, and the dye-vat being effected by means of

the centrifugal pump shown in the figure. A somewhat different arrangement
is shown in Fig. 74, in which the dye-tank, T, is situated below the dye-vat, V.
In this figure,/ represents the warp beam which is lowered into the dye-vat by
means of the travelling crane, e \ h-c represent the vacuum and compressed air

cylinders, and a the air pump.
Loose Wool is usually mordanted and dyed in large hemispherical

iron vessels which are heated either by direct fire or steam. Fig. 76 shows
a section of a boiler for this purpo<«e, in which the diameters are given in

millimetres. In this case the neating is done by indirect steam, the boiler

being jacketted. The material is loosely enveloped in the dye-l^th with a
coarse net, which when withdrawn brings with it the whole of the dyed or

mordanted material. During the dyeing, the material is stirred by means of

poles or slangs.

After mordanting, dyeing, and washing-off, the material is hydro-extracted
and dried. In indigo dyeing, the material is wrung after dyeing in the net, so
that the liquor can be run straight back into the vat.
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Dyeing of Tops or Slabbing.—Wool intended for the manufacture of

worsteds is not dyed in the raw state, it being preferable to dye it in the

form of slubbirig in the combed atate). For this purpose, the tops are

unwound and the stubbing is made into hanks, in which form it is dyed. The
dyeing of stubbing does not differ essentially from hank dyeing, but the

material requires much more care in handling owing to its liability to felt. A
certain amount of felting is in many cases unavoidable in the operations of

mordanting and dyeing, and this, coupled with the trouble of unwinding the

tops and balling them again after dyeing, has called into existence numerous
machines in which the tops ire dyed as such without having to be unwound.
The principle on which these machines are worked is the same as that

employed in cop dyeing. The material remains stationary, while the hot
mordant- or dye-liquor is either forced or drawn through it.

A simple construction of this kind is that patented by Salt & Stead* and
shown in Fig. 76. In the figure three balls of tops, x, and are shown
placed in the dye-vat in such a manner that their centers come directly over
the pipe, 6, at tLe bottom. A plate, AA, is placed on the uppermost ball

; d is

a steam pipe for heating the contents of the vat. By means of the centrifugal

pump, P, the dye-liquor is sucked through the material and delivered back into
the vat at p’.

An apparatus more generally used is that of Obermaier fFig. 77), the
oonstruction of which varies slightly according to the material to be dyed.
For tops it consists essentially of a movable copper cylinder, B, bearing on its

circumference 15 to 20 slightly conical receptacles for the tops. The cylinder,

B, stands in the vat. A, which is heated by steam, and communicates directly

with the centrifugal pump, O.

^English Patent Ko. 9690, 18H6.
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The receptacles of the so-called “ revolver cylinder, ” B, are first filled with

tops and closed with perforated copper lids. This takes about 20 minutes

for a machine with 20 receptacles capable of holding 160 to 300 Ibs. of wool

altogether. The cylinder is then placed in position in the dye-vat, to whidi the

necessary additions of dyestuff, <kc., have been made. Steam is turned on and
the pump is set in motion, which causes the liquor to circulate from the vat

through the material and back into the vat again. When the dyeing is

finished the whole cylinder is lifted out by means of a crane, the tops are

taken out, hydro-extracted, put back into the receptacles, and dried by
blowing a current of hot air through the cylinder.

Slubbing is also largely dyed in the Klauder machine (see Dyeing oj

Yarn, p. 708).

Cotton is also sometimes dyed in the sliver in a machine devised by
D. Mattei. The sliver is drawn continuously from the tins, is wetted out by

Fig, 76. —Salt A Stead’s top dyeing
arrangement.

Fig. 77.—Obermaier’s dyeing machine
for tops.

means of a steam injector, and passes through squeezing rollers into the dye-

bath, through which it is guided between two endless perforated india-rubber

bands.

Foam Dyeing.—^This remarkable method of dyeing is especially suited for

dyeing cotton in the form of tops, balls, cheeses, &c., and is effected by
allowing only the foam of the boiling dye-liquor to permeate the material to be

dyed. This is effected in a closed cylindrical vessel, in which the tops, &c.,

are suspended above the boiling dye-liquor, but do not come into contact with

it. The foaming of the liquor is brought about by the addition of soap,

Turkey-red oil, saponin, or some similar substance which will cause frothing.

By the joint action of the coloured foam and the steam, the material is evenly

dyed through.

Foam dyeing is used principally for cotton cheeses, and, to some extent, for

cotton cops, but never for wool. The main advantage of the process is the

small first cost of the apparatus, and for this reason the method is suitable for

small dye-works. The output is, however, small, while the cost of dyeing is

somewhat high on account of the large amount of steam required.

Dyeing of Tam.—^This is of greater importance than the dyeing of loose

fibre, and is applied to all classes of textile materials, such as cotton, linen,

worsted, woollen, silk, jute, &c. Yam is generally dyed in the hank, or in the

warp
; but cotton yam is also frequently dyed in the compact form in cops.

45
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IlanJc Dyeing .—Most yai*n is dyed in the hank, because this is the most

convenient form in which to deal with it. The usual method of dyeing hanks is

very simple. For the mordanting and dyeing rectangular vats constructed

of wood (pitch pine is the best), stone (generally Yorkshire flag), or metal

(iron, or for silk dyeing tinned copper), and heated by steam, are used. Figs.

78 and 79 show the construction in section and plan of a wooden vat, such as

is ordinarily used in the dyeing of cotton, and of woollen and worsted yarns.

It is constructed of strong boards held together by iron bolts, two of which
are shown in the plan, while the rest are merely indicated by black dots. A
false bottom. A, shown in both figures, serves to protect the yarn from coming
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into direct contact with the steam. B is the copper steam-pipe, with steam valve,

V, which runs round the vat beneath the false bottom, and is here perforated.

In passing down to the bottom of the vat, the steam-pipe is cased off by a
wooden partition, P. W is the waste-pipe, and S the water supply. The
dimensions given in the figures are in millimetres.

Stone vats are constructed on a similar principle. They are more durable

than wooden ones ;
they are generally met with in old works. Frequently the

false bottom is dispensed with, and the steam-pipe, instead of going all round,
is simply a straight pipe passing down the middle of the vat, or two pipes

passing at each side from one end of the vat to the other. For many purposes
iron steam-pipes serve as well as copper ones, and in these cases the cheaper
material is, of course, preferred. The friction of the steam in passing through
the perforations widens the latter, and when the holes have become too large*,

the perforated part of the pipe must be repaired or replaced by a fresh one.

For working small vats, as is the case, for instance, in silk-yarn dyeing, the
heating is advantageously done by means of a movable steam-pipe with a knee-

joint. Several vats may thus be heated by means of the same pipe.

In heating by direct steam the liquor in the vat becomes diluted by the

water which condenses from the steam. In the majority of cases this does not
much matter; but in dyeing certain colours it is necessary te keep the con-

<?entration of the dye-liquor constant. To effect this the vat is heated by a
steam coil instead of by direct steam. The steam condenses in the coil, and the

water formed is drawn off as it forms.

The top of the vat is usually made to stand at a convenient working height

(2 feet 3 inches) above the floor level. Consequently large vats, such as

are used, for instance, in worsted-yarn dyeing, are let into the ground to

a considerable depth.

The following is the modus operandi adopted in hank-dyeing. The hanks
are suspended in rows on smooth sticks or poles, which are laid across the vat,

as shown in Fig. 78, H. The second stick-full comes within an inch or two of

the first, and so on, until the vat is filled to within about a foot off the end.

The hanks are now turned
;
a workman stands at each side of the vat

; one of

them passes a rod immediately beneath the stick holding the last lot of hanks

;

the other takes it, and the whole stick-full is turned a quarter way round—i.e.,

so that after two turns the parts of the hanks which were at the bottom are
now at the top. The stick-full which was about a foot off the end is now
pushed against the end of the vat, and so each set or stick-full of hanks is

turned until they come to the other end of the vat. This process is repeated as

often as may be necessary during the dyeing or mordanting operation. The
number of “ turns ” during the operation will depend upon the nature of the
material and of the dyestuff or mordant employed.

Hank-dyeing Machines.—Much hand labour is necessary in hank-dyeing, and
this is one of the principal reasons why the process is so expensive as compared
with piece dyeing. Many machines have been devised and patented for doing
the hand labour required in turning the hanks automatically. In the majority
of machines the turning of the hanks in the dye-liquor is effected by sub-
stituting for the dye-sticks a series of porcelain rollers which receive an
alternate backward and forward motion, all being driven from one shaft by
means of spur wheels, as in the hank-washing machine (see p. 726). In other
machines of this kind the shaft is dispensed with, and the motion of the rollers

is effected from one to the next by toothed wheels. Fig. 80 shows an
arrangement of this kind. All the rollers are attached to a frame-work, which,
being raised, removes the whole of the material from the dye-liquor, as shown
in the machine on the right-hand side. The hanks are weighted at the bottom
by metal rods, in order to keep them straight during the dyeing process.
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machine consists of two parallel
turn slowly in the dye-liquor. The hanks are suspended onsticks at the periphery and near the centre, and according to the^depth to

J’ig. 80.^pencer*s yarn dyeing machine.

Rg. 81, -Klauder’s ysrn-dyeing machine.

»'“>>• »Ii»l i.«»»««. into a„ ft.
ffKnSto'ihf '
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and there is a saving in steam. By a mechanical arrangement the dye-sticks are
also caused to revolve slowly while the machine is in operation.

Another device tor causing the dye-sticks to revolve in a system of this kind
is due to Messrs. Sykes Heppenstall of Huddersfield. Loaded discs are
placed at the ends of the dye-sticks, which cause them to revolve slowly as the
wheel turns in the dye-vat.

Fig. 82. -Dye-stick for Corron’s yarn-dyeing machinfe.

Another principle is adopted in the yarn-dyeing machine of C. Oorron,
which is constructed on a principle, the object of which is to imitate as nearly
as possible the usual hand labour. The dye-sticks, which rest loosely in slots

in the sides of the dye-vat, have a framework attached to them (see Fig. 82).

By means of an ingenious, but complicated, mechanical device they are aut^
matically lifted, one after the other, turned, and placed back in the dye-bath,
not in the same place, but a few slots further back. By turning the stick right
round on its axis, A A, the hanks will be turned by double the distance, c,c, and
the point marked D will then be uppermost.

Warp-Dyeing.—Warps are sometimes dyed in the hank form, but for

large quantities, especially of cotton warps, warp-dyeing machines are more
advantageous, the dyeing being done much more rapidly and with much less

labour than in the hank.
Fig. 83 shows a section of a single-box warp-dyeing machine, in which

the warps are shown travelling in the direction of the arrow, over the trellis, T,
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through the steam-heated dye-

bath, D, thence through
squeezers, S, and into the bin,

£.

Fig. 84 shows a warp-dyeing

machifie with three compart-

ments. It consists of a wooden
vat divided into three compart-

ments, each of which can be

heated by steam. Between each

compartment and at the end of

the third, squeezing rollers are

placed, and each compartment
is fitted with three copper rolleivs

above and four below. The
three compartments may serve

to contain three different
liquids or they may all contain

the same, as may be required.

In the working of the
machine, the warps are drawn
from the balls. A, pass over two
rails above, and through the

guides, B (which serve to keep
them separate), into the first

compartment. Here they pass

up and down through the liquid

and out through the squeezing

rollers into the second trough,

and so on until they leave the

machine through the last pair

of squeezing rollers at the end
of the third compartment. If

the desired shade has been ob-

tained after passing once through
the machine, they are said to

have been dyed in “one end.”

Generally, one passage through
the machine is not sufficient,

and in such cases the warps
pass back over lattice-work at

the top of the machine into the
first compartment again and go
throuirh the operation, or series

of operations, a second or third

time or until the shade is ob-

tained.

Warp-dyeing machines are
also constructed with less than
three and with more than three
compartments according to the
special purposes for which they
are to be used (see Pig. 83),

The dye- or mordant-liquor or
the water used for washing-ofF
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IS made to pass through the compartments in a direction opposite to that
followed by the warps.

For indigo dyeing, a special form of machine is frequently used, like that
shown in section in Fig. 85, which was devised by W. H, Pennington, and is

constructed by J. Jackson, Todmorden.
It consists essentially of a strong framework, F, carried on four wheels.

The inner framework carrying the guiding rollers can be raised or lowered by
means of the chain, O, and is kept in position by means of rods, Jl, which slide

through holes in the lower part of the frame. The squeezer, S, is attached
to the frame. In the figure, the framework carrying the guiding rollers is

shown lowered into the vat, V. When the dyeing in this vat is finished, the
framework is drawn up into the main frame, which is then wheeled on to

the next vat, where dyeing with a stronger or weaker vat proceeds again
as in the first case.

Warps are now also largely dyed on the “beam” in machines like that

Fig. 85.—Warp’dyeing machine for indigo vats.

shown in Fig. 73, in which the dye-liquor is aspirated or forced through the

perforated cylinder on which the warp is beamed.
Cop-Dyeing Machinery.—As the cotton yarn is formed on the spinning

frames, it is wound automatically into so-called “ cops.” In order to save the

time and labour necessary for reeling these cops into hanks for the purpose of

bleaching and dyeing and rewinding into the cops so as to fit into the shuttle

various devices have been suggested, and numbers of patents have been taken
out for machines the object of which is to dye the yarn in the cop without
having to unreel it. Besides effecting a saving in time and labour, the method
reduces to a minimum the danger of damaging the yarn. In nearly all

these patents one and the same principle is adopted—viz., the dye-liquor is

either forced or sucked transversally through the mass of the cop. After
the grease and wax have been got rid of by boiling the cops in alkali

(see p. 93), this would not appear to present any great difficulty. In
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Fig. 87.-^rMmiger’i cop-dyeing machine (plan)
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practice, however, great difficulties have been experienced, more especially

in the production of even shades or colours. Nevertheless, cop-dyeing has,

during the last twenty years, made steady progress, and there are at present
many establishments in which large quantities of cotton are dyed in the cop.

A great impetus was given to this kind of dyeing by the introduction of

the direct cotton colours, most of which possess in an eminent degree the
property of penetrating and dyeing level. It is obvious that only such dyes
as are completely soluble in water can be used for the purpose, for if it were
attempted to force such a colouring matter as Alizarin through the cop, the
mass of cotton would simply act as a Altering medium, and, as a consequence,
only a very small proportion of the yam would be dyed, the rest remaining
white or at most tinged.

The dyeing of yarn in the cop is effected in two different ways. According
to the first of these, each cop is stuck on to a hollow perforated tapering
spindle or skewer, the lower extremity of which is in turn inserted in a
perforated plate or cylinder. When all the apertures in the plate or cylinder
are filled, the dye-liquor is forced through the cop by suction or pressure.

According to the other system, solid wooden skewers are first inserted in the

cops to prevent their collapsing, and the latter are then packed as closely

Fig. 88.—Section of cylinder with cops attached in Pornitz’s cop-dyeing machine.

together as possible in a box, the intervening spaces being filled with cotton

waste, sand, or ground cork. The dye-liquor is then circulated through
the box by a suitable contrivance.

One of the first of these cop-dyeing machines introduced was that devised

by Graemiger,* and subsequently improved upon by Graemiger, Whitehead,
Mason, and Leigh, f Figs. 86 and 87 show section and plan of this machine.

The machine (Figs. 86 and 87) has four chambers, A*-*, h\ and shown
in the section. The two lower chambers are immersed in the liquor of the

dye-vat, a, and are connected with a pump which causes the dye-liquor to

circulate, being drawn off through the pipe, Z, and re-entering the vat by
the pipe, l\ Of the two upper chambers, is connected with an air

pump, and A* with a liquor pump. The cops are stuck on the cop-carrier

discs, 6, 6^ (plan), which fit hermetically against the walls of the chambers.
The discs are fixed on the axis, cZ, and are intermittently rotated by
means of spur wheels, /, /^, /*, shafts, /* and and clutch, from the

driving shaft,/®, through the chain, /7, and wheels,/® and

* English Patent No. 11,497, 1887. t English Patent No. 9,692, 1889.
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The modus operandi is as follows :—Those portions of each cop-carrier
disc corresponding to the chamber having been filled with cops, the discs
are caused to make a quarter revolution. The cops thus come opposite
chamber which being in connection with the suction pump, sucks the
dye-liquor through the mass of the cops. With the second quarter-revolution
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by fresh ones. The dyed cops are dried in another apparatus by sucking hot

air through them.

Another form of cop-dyeing machine, the action of which is based upon the

same principle as that of Graemiger, is constructed by The Zittauer Maschinen-

Fabrik and by Messrs. U. Pornitz Company. In this machine the skewered

cops, instead of being attached to a perforated plate, as is the case in the

former, are attached to a hollow, metal cylinder closed at the top, shown in

section in Fig. 88. Each cylinder thus charged is capable of carrying from

55 to 80 lbs. of cotton yarn. Two such cylinders are then inserted in an open

dye-vat, as shown in Fig. 89, and by means of hand screws are connected with

the pipes at the bottom of the vat leading to the centrifugal pump, which

effects the circulation of the dye-liquor from the closed upright cylinder on the

right. When the dyeing is finished, the dye-liquor is drawn oflF by the pump

into the rectangular vat shown in the figure for further use.

Numerous other forms of cop-dyeing machines, which work on the per-

forated skewer system, have been patented, but those which are of any practical

value differ but slightly in principle from the two described above. In dyeing

by the compact (solid skewer) system, a machine like that of Oberinaier (Fig. 68)

can be used. A square vessel is, however, more suitable for packing the cops

than a round one.*

* For a fuller account of these maohinca see articles by P. Maguire, Jovrn, 80c. Dyers

mnd CoL, 1906 ; also Ullmann’a book, Die ApparateJUrberet,
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In cop-dyeing, the principal difficulty encountered is to dye the cops evenly

throughout. In order to attain this end various precautions are necessary,

Fig. 93.—Dye*yat and winoh.

Latterly, wool cops have been successfully dyed in machines like those of

Wolff (Senweinsburg) and of Colell & Beutner (Crimmitschau), in both of
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which the course of the dye-liquor is automatically reversed every two
minutes.

Piece Dyeing.—In cotton, woollen, and worsted goods and in mixed fabrics,

dyeing in the piece by far exceeds in importance the dyeing of these materials

in any other form.

Piece goods are almost

where much hand labour ii

invariably dyed by machinery, except in jol>dyeing,
I still used.

The simplest form of machine for dyeing pieces is the dye-vat and winch.
The construction of a machine of this kind is shown in cross-section, vertical

Fig. 94.—Jig winch.

section, and plan in Figs. 90, 91, and 92, in which the measurements are given
in millimetres, and are calculated for a machine capable of dyeing about 220 lbs.

of woollen cloth. The vat is constructed of wooden boards held together by
iron bolts, some of which are shown, while others are merely indicated by
black dots. The heating is done by direct steam by means of the copper pipe,
P, which enters at one end (at E) and runs along the whole length of the vat.

A perforated wooden partition, R, serves to keep the pieces from coming into
direct contact with the steam-pipe.

By means of the winch, W, the pieces stitched together so as to form an
endless band are caused to circulate continuously through the dye-liquor during
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the operation of mordanting or dyeing, frequently the pieces are arranged on

the same winch in the form of several endless bands, parallel to each other and
separated by lattice work, so as not to become entangled. Here the winch is

shown to be driven by belt and pulley, but in some works this is still done by
hand by means of a liandle. In a machine oi this kind, all the operations of

scouring, mordanting, dyeing, and washing-oif may be effected.

Another form of dye-vat largely used in woollen and worsted piece dyeing is

that shown in Fig. 93. The bottom is curved in place of being flat as in the

previous construction.

Fig. 94 shows another similar arrangement by Messrs. Mather Platt more
adapted for dyeing heavy cotton goods in colours, and known as a jig winch.

The same macnine may also be used for washing-off after dyeing in jiggers, and
for dyeing small lots of warps. To the same Arm, the authors are indebted for

an engraving (Fig. 95) of their copper-cased dye-heck, in which the heating of

Fig 95.—Copper cased dye-beck (Mather k Platt).

the liquor is effected by the admission of steam into the hollow space at the
bottom of the vat, a dilution of the dye-liquor during the dyeing operation thus
being avoided. This is important in certain special cases, such as the dyeing of
aniline black or of the direct cotton colours.

Another form of machine largely used for cotton pieces, especially in
Alizarin dyeing, is shown in vertical section, side view, and cross-section in
Figs. 96 and 97. This dye-vat is constructed of cast iron.

The pieces stitched together end to end enter at the left-hand end of the
machine (Fig. 96), pass over the winch down into the dye-liquor, in which they
are caused to remain for a short time by allowing them a certain amount of
slack. Thence they are drawn out again, passing between the first and second
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guide ^gs, over the winch again, and so on, thus traversing the whole machine
in a spiral form. When the first piece has arrived at the end of the winch, it

Fig. 97.—Crosa-section of Fig. 96.

is passed back again over a small roller shown in the figure, and over another
roller at the other end to where it entered, and is there stitched to the end of
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A machine which imparts to the pieces a double movement in the dye-bath,

and which is said to be specially suitable for the dyeing of pile-fabrics, is that

devised by C. Corron, and shown in Fig. 98. The driving gear not only causes

the winch to revolve by means of the chains, A and A', but impai^ to it

simultaneously by the crank-wheel, C, and the connecting-rod, B, a to-and-fro

Fig. 9‘.).—tSeotion of Corron’s piece-dyeing machine^

motion. The manner in which the pieces pass through the dye-vat is clearly

indicated by tlie sectional sketch in Fig. 99.

The machine which is most extensively used in the dyeing of cotton piece

goods (also sometimes in bleaching and in dyeing the cotton in mixed fabrics')

is the so-called shown in Figs. 100 and 101.

Fig. 100 shows a view of two dyeing jiggers, in one of which part of the

side is broken away to show the manner in which the pieces pass through.

Fig. 100.—-Dyeing jiggers (Mather & Platt),

This is also shown in the section. The modern jigger consists of a wooden or

cast-iron dye-vessel heated by steam and provided with water supply and waste-

pipe. In the vessel are three rollers, R (Fig. 101), at the top and two, R', at

the bottom, which guide the pieces in their passage through the dye-liquor. In

the section they are being drawn from roller B on to roller A, passing twice
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down and up through the dye-liquor before reaching A. During this passage

the roller A is driven by a bevelled wheel from the driving shaft (Fig. 101),

the pieces being kept in a state of tension by means of a brake (shown in

Fig. 100) on roller B. When roller B is empty the order is reversed
;
B is

then connected with the driving shaft, and the brake is put on A. This

alternating action goes on until the pieces are dyed, when they are run
straight off on to the “batch roller,” W, which may be placed on either side of

the jigger as desired.

For colour dyeing, the jigger is a most convenient form of machine. The
pieces pass through at their full width, and do not remain for a long time in

the dye-liquor. As the dyer can conveniently approach the machine from any
side, he can at once see how the operation is going on.

\

\ \
\ \

Fig. 101.—Dyeing jigger (section)—Mather k Platt.

After the pieces have been “ batched,” it is not advisable to allow them to

lie in one position for any length of time, as the dye-liquor which they retain

mechanically would sink by gravitation to the bottom, and the lower layers

would be liable to become dyed a darker shade than the upper ones, thus
giving rise to unevenness. It is best to wash off as soon as possible after

dyeing.

For dyeing sulphide colours, jiggers provided with squeezing rollers are

largely used. For this class of colours and for vat dyes of the Indanthrene
series, a form of jigger is also in use in which the batch rollers are submerged
in the dye-liquor.

Fad(hng Machines.—The use of padding machines is almost entirely

restricted to the treatment of cotton piece goods, either for dyeing them in the
concentrated solution of some direct cotton colour or sulphide colour, or for

preparing with various mordants which are afterwards fixed by ageing or other-

wise, also for preparing with beta-naphthol. In principle, the construction of

an ordinary padding machine is very simple. It consists essentially of a vessel
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(Fig. 102) of comparatively small size, holding the colour or mordant solution,

and a pair of squeezing rollers. The pieces are drawn from the batch roller

through the liquid in the vessel or trough and thence through the squeezing
rollers superposed. The excess of liquid is thus uniformly expressed, and the

Fig. 102.—Padding machine.

pieces are either batched again on the other side or pass away directly to

another operation.

Padding machines may also be employed for dyeing in place of jiggers, by
increasing tlie size of the vessel A, and providing a larger number of rollers by
which the pieces are caused to pass several times up and down through the

liquor. When batched after having passed through the squeezers, there is less

danger of the pieces becoming uneven through after-dyeing.

The simplest form of padding machine is the slop-padding machine, the
principle of which is shown in Fig. 103. The pieces are drawn from the batch
roller, R, between two *bowls, B and W, made respectively of brass and
sycamore. The bowl, W, runs in the padding liquor contained in the trough,
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V. At the point of contact of the two bowls the pieces are simultaneously

impregnate with the liquor and squeezed, thus becoming thoroughly im-

pregnated. This machine is especially adapted for preparing cotton piece

goods with Turkey-red oil, tannic acid, and beta-naphthol.

For padding on one side only a single-colour printing machine is frequently

employed.
The piece passes round the large iron roller, A (the bowl), which presses

against the engraveri copper or brass printing roller, B (Fig. 104). The latter

presses against the furnishing roller which runs in the thickened colour or

mordant contained in the colour box, 0. The whole surface of the printing

roller is engraved diagonally with fine diagonal lines in such a manner as to

enable it to take up more or less of the colour (according to the depth of the

engraving). By means of a smooth steel blade or “doctor,’^ D, the excess of

colour is scraped off the printing roller, which retains, after having passed it,

only what colour remains in the engraving.

This becomes transferred to the piece at

the contact of B and A, impregnating the

latter with the colour in a uniform manner.

Between the piece and the bowl there

passes an endless band of thick felt, E
(the blanket), the object of which is to

provide an elastic layer between the bowl
and printing roller. Between the blanket

and the cloth to be printed a “back-
cloth” is usually run in order to prevent

the blanket from becoming soiled.

Dissolving of colours.—All soluble dye-

stuffs should be carefully dissolved in

condensed water before adding to the bath,

and although not in all cases necessary,

it is at least advisable to sieve or filter

the solutions through muslin or thin

calico. The necessity of this precaution

will be evident when it is borne in mind
that some of the coal-tar colours are apt
to contain small quantities of highly
coloured resinous or tarry impurities in-

soluble in water. If these get into the

goods the latter are spoiled, and a remedy
is in many cases impossible. Pastes and

extracts are stirred with water to a uniform thin consistency, and should
be sieved before being added to the bath. In many large works the mordants
and the principal dyestuffs in use {e,g

,
blacks, logwood extract, <kc.) are kept

in solution in storage tanks. The strengths of these solutions being known,
the amounts required are simply measured, and the dyer is saved the time
and trouble involved in weighing and dissolving.

Soluble coal-tar colours, extracts, and paste colours may be added to the
dye-bath at once, or, if they are apt to “ fiush”

—

i.e., to go on too rapidly and
thus cause unevenness—they may be added by degrees. In the dyeing of

wool, dyewood extracts (especially logwood extracts) are not largely employed,
practical experience having shown that better colours are obtained by using
the chipped or ground dyewoods ; this method is at the same time decidedly
more economical. It is not advisable to add the chipped or ground wood to
the dye-bath in the loose form, as it would adhere mechanically to the material,

and some trouble would afterwards have to bo taken to get it out again. A
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common method of overcoming this difficulty is to put the amount of dyewood
or dyowoods necessary for the desired shades into bags, and allow them to boil

for 20 minutes or so in the vat before entering the goods. Once boiling is,

however, not sufficient to extract the colouring matter, and, in order to avoid a
loss in this manner, it is usual in many works (especially in black dyeing) to

boil the bags three times—i.6., in preparing the bath one bag is used containing

fresh colouring matter, one which was imperfectly extract^ in the operation

before, and the third from the last operation but one (see p. 332).

An ingenious device for completely extracting the dyewood, and at the same
time heating the dye-vat and causing a circulation in it, is due to Mr. S.

Smithson. The apparatus (shown in Fig. 105) consists essentially of a pair of

Fig 106.—Smithson’s dyewood extractor (section).

extracting vessels, F, constructed of cast iron, and provided with false bottoms,

H, which are attached to the side of the dye-vessel, A. From a point a few

inches above the bottom of the dye-vessel there passes a pipe, B, which has a

through connection with the nozzle, D, thiough a number of tubes or pipes

shown in the figure. These pipes are enclosed in a steam-tight cylinder, C, into

which high-pressure steam is admitted when the machine is in operation. The
dye-liquor in the vat finds its own level in the tubes connected with B, and,

becoming here heated to boiling, the liquid expands, and rising above the fiange,

E, finds an outlet at D, and empties itself into the pipe, G. The boiling liquor

passes down the pipe, G, and, entering the extractor at the bottom, rises slowly

until it reaches the point, where it passes out and back into the vat again

through the pipe, K'. Sieves prevent bits of dyewood getting into the pipe, K.

A continuous circulation is thus established, by means of which the wood is

completely extracted. Two extractors are provided, so that while one is being

usea, the other can be emptied and refilled.

In large works the dyewoods (principally logwood and fustic) and tannia
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substances are sometimes extracted in large wrought-iron extractors, and the

liquors are conducted by means of pipes from the reservoirs in which they are

stored, into the dye-house. The system is both convenient and economical.

Operations after Dyeing—Steaming.—In textile printing this is a most
important operation, as most of the colours are fixed in this way, But in

dyeing, steaming is only made use of in one or two special cases, as in the

production of Alizarin r^s, Turkey red, and Aniline black (q-v.).

Washing.—After mordanting or dyeing, the goods are usually washed in

water for the purpose of removing the excess of mordant or dye-solution which
they mechanically retain. This is necessary after mordanting in order to

prevent any of the mordant getting into the dye-bath, for if this occurred, some
colour would be lost through the formation of an insoluble lake in the dye-bath

and not on the fibre. After dyeing, washing-off is generally necessary in order

to cleanse the material from excess of colour and additions to the dye-bath.

Fig. 106.—Hank-washing machine (details).

In some cases, as in the mordanting of silk with tin or iron, the washing-off
has besides the effect of fixing the mordant.

The operations of washing and the construction of washing machines havo
already been dealt with under the heading Washing and Bleaching, and most
of the machines described there could be used equally well for washing off after
mordanting or dyeing.

Loose Fibre,—Tho washing of loose fibre is generally done in the vessel in
which it has been mordanted or dyed by letting offthe liquor and stirring after
having filled with water, the operation being repeated several times.

Yam,—The washing of yam has hitherto generally been done by hand. In
the form of hanks, yarn is simply rinsed in clean water, two or three turns
being, as a rule, suflBcient. If running water is at hand it is certainly preferable
to washing in a vat or tub. Worsted yarn or slubbing is “showered'^
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after mordanting or dyeing by running a stream of water over the material

suspended on rods resting upon a wooden frame, through a large sieve.

Since much labour is required in washing by hand, many machines have

been constructed to replace hand labour, and of these some are quite capable of

doing so. One of the most effective of such machines is that constructed by
Berchtold (Thalwyl, near Zurich). Fig. 106 shows a section of two of the rollers.

The machine consists essentially of a double row of porcelain rollers, d, on

which the hanks to be washed are suspended, and which receive, through the

gearing at one end of the machine and the worm-gearing in the boxes an
alternate backward and forward motion. Whilst the hanks, a (Fig. 106), are

being thus turned backwards and forwards, they are thoroughly washed by jets

of water which emanate from the perforated pipes, 6 and c, placed so as to come
alternately inside and outside of each hank. In some machines, similarly con-

structed, the water emanates from perforations in the porcelain rollers.

Yarn in the warp is washed in the same machines as those employed for

mordanting and dyeing.

Pieces,—^The washing of pieces is almost invariably done by machinery.

Several machines for this purpose have already been described under Washing
and Bleaching (g.v.). For woollen and worsted goods the dolly and broad-

washing machine are mostly employed. Several of the piece-dyeing machines
(e.^., the jigger) described may also be used for washing-off. Another form of

washing machine used specially in the washing of cotton pieces is the so-called

square-beater washing machine described under Bleaching (pp. 104 and 105).

The pieces, stitched together end to end, pass into the machine in rope

form and, following the course indicated by the arrows in the section, pass

first round the winch roller, thence through the squeezing rollers, past the

square beater, through the water back to the winch roller, following the same
course over and over again in a spiral direction until they leave the machine
at the other end, and are drawn off by the winch. In passing the square

beating roller (shown in the section as being driven by spur gearing from the

squeezers, while in the view it is driven direct from the fast pulley, the

squeezers in this case being driven by spur gearing), which revolves in a
contrary direction to that followed by the pieces, the cloth opens out from the

rope form to almost its full width in passing underneath and along the surface

of the water, and receives at the same time a flapping motion. The washing is

thus done at a high speed, and at the same time very effectively.

Removal of Mechanically-absorbed Water.—^When wetted out, all textile

fibres (whether in the loose state, as yarn, or in the piece) mechanically retain

considerable quantities of water through capillary attraction. After washing
and previous to drying, it is advisable to remove the mechanically-absorbed
water as completely as possible ; indeed, this is imperative if the drying is to

be done rapidly and economically. For, taking into account the large amount
of heat which becomes latent (and is thus lost for all practical purposes) in the
evaporation of the water in drying, it is at once apparent that the most efficient

mechanical means for removing the water will produce the greatest economy in
drying.

The mechanical removal of liquid from textile materials is principally
effected in three ways, viz., by

' 1. Wringing.
2. Squeezing.
3. Hydro-extracting.

4. Suction by vacuum.

The following interesting account of the results of a series of comparative
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trials with the first three methods named has been published by Grothe.*

The figures given indicate in percentages (of the total absorbed) the amount
of water removed (in the oase of hydro^ztracting in fifteen minutes) :

—

Wool. Silk. Cotton. Linen.

^ 1 Wringing, .... 44-5 45*4 45*3 f.O-3
0
g 1 Squeezing, . . • .

( Hydro-extraoting, , • .

60 0 71*4 60 0 73*6
83*5 77-8' 81*2 82*8

^ S ( Wringing, ....
0 C

j
Squeezing, ....

^
( Hydro-extraoting,

.

33‘4 44*5 44*5 54*6

64 0 69 7 1 72*2 83 0
77-8 76*5 82*3 86 0

A comparison between the effectiveness of squeezing and hydro-extracting,

respectively, as a means of removing mechanically-absorbed water from cotton

pieces is given by Eiesler.f Six pieces of wet calico which had been through

the squeezing rollers weighed 47*5 kilos. After being treated in the hydro-

extractor, the same pieces weighed only 39*t^5 kilos. From this he calculates

that for 100 pieces, 138 kilos, more water could be mechanically removed by
hydro-extracting than by squeezing, which would mean for this quantity of

material a saving, in the subsequent operation of drying, of 50 to 75 kilos,

of coal.

1. Wringing.—This method is employed almost exclusively for hanks. The
hanks are suspended on a rod or peg (generally fastened with one end into the
wall), and twisted up tight by means of a short stick. They are then unwound,
tum^ a quarter round and wrung or twisted again. Sometimes, as is, for

instance, the case in sizing hanks, or in mordanting with oil for T'urkey-red

dyeing (p. 584), the wringing is done by machinery.

2. Squeezing.—Squeezing is employed for loose fibre, yarn, and pieces.

The operation simply consisto in passing the materials between two rollers, one
of wluch runs in rigid bearings, while the other (generally the upper one) is

pressed against it by means of springs or weighted levers.

Squeezing rollers are employed in many of the dyeing and washing machines
already described. A convenient form for yarn especially used by silk dyers is

that shown in Fig. 107. It consists of two india-rubber rollers geared together

by spur-wheels. The pressure is exerted by spiral springs, and the machine is

so constructed that it can be affixed to any dye-vat of ordinary breadth.

For the squeezing of woollen pieces in rope form, a machine is employed
like that shown in Fig. 108, constructed by C. W. Tomlinson of Huddersfield.

The pieces pass through the eye shown in the figure and between the squeezing
rollers, which are geared together by spur-wheels, the pressure being imparted
by weighted levers to the upper one. The top roller, which is plain, fits into

the rut of the lower one, and the liquid is thus expressed by top as well as by
lateral pressure.

3. Hydro-extracting.—The hydro-extractor or centrifugal machine most in

use consists essentially of a circular cage of strong galvanised iron wire or of
perforated sheet copper, which is caused to revolve horizontally at a rapid
rate around its centre. Any substance, the surface of which presents sufficient

friction to be carried round by the cage is pressed against its periphery, and the
quicker the cage revolves the greater will be the pressure exerted. If a piece
of wet material is placed in a hydro-extractor and the latter is set in motion,

* ^pretur der Oewebt, 1882, p. 616.

tHerzfeld, Das FiM>enu. Bleichen d. Text. Foe., II., p. 288.
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the material is thrown by the centrifugal force against the sides of the vessel.

The openings in the side of the cage being too small, the material cannot

escape, but the water which it mechanically retains, will continue to pass

Fig. 107.—Yarn squeezing rollers.

through the sides of the cage until the centrifugal force is equalled by the force

of capillary attraction of the material. The cage is surrounded by a cast or

Fig. 108.—Squeezing machine for woollen pieces.

Wrought-iron casing against the sides of which the water is thrown, whence it

trickles down and flows off at the bottom.
The hydro-extractor is used for all classes of textile material, and is
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constructed in a great variety of forms, which differ chiefly in the mode of

applying the motive power required for causing the drum to revolve.

When the cage is unevenly balanced the hydro-extractor has a tendency to

oscillate. To overcome this aifflculty the whole machine is usually firmly fixed

to a very solid foundation, and care is taken in putting the goods into the cage

to lay tnem as evenly as possible all round. In many of the hydro-extractors

of more recent construction all vibration is done away with, either by causing

the cage to run in elastic bearings, or by suspending the whole machine on

three columns, which are not rigid, but give slightly with the oscillatory

movement of the machine. Fig. 109 shows an under-driven hydro-extractor of

the latter description, with engine attached, constructed by Broadbent of

Huddersfield. Two of the columns, 0, on which the machine is suspended are

visible in the figure.

Non-vibrating hydro extractors working on the principle of elastic bearings

(Weston’s patent) are constructed by Messrs. Watson, Laidlaw JI5 Co., of

Glasgow.

Fig. 109.—BroadbenVs hydrO'eztraot6r.

Quite another form of hvdro-extractor, used principally for pile fabrics and
sometimes for worsteds, is tnat shown in Fig. 1 10.

It consists of a drum, D, which can be caused to revolve at a high rate
of speed, and round which several pieces stitched together end to end are wound
at their full breadth. The drum is surrounded by a casing, 0, which is

provided with a lid, L, which remains closed while the machine is working.
In its action this form of hydro-extractor is similar to those described
above, the main difiTerence being that here the material is caused to revolve
around a horizontal shaft, while in the others the shaft is vertical. After the
operation is over the pieces are either drawn off and plaited down, or batched
on a roller, B.

There appears to be no doubt that the hydro-extractor is the most efficient

means yet devised for the removal of mechanically-absorbed water from any
class of textile material. As it is, it is used largely in dye works, especially
for materials which might be damaged by squeezing rollers. But its

employment would probably be considerably extended if it could be made to
turn out more work in a given time than is at present the case.
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4. Snotion by Vftcuum.—The suction device for removing excess of water
from piece goods which is specially suited for light fabrics consists essentially

of a hollow chest which communicates with a vacuum pump. On the top of
the chest there is a slit, about one-eighth of an inch in diameter, over whicli
the pieces pass. By means of dampers, the length of the slit may be varied
to suit the width of the piece. For many classes of goods this method of
removing excess of water is preferable to the use of the hydro-extractor and is,

moreover, much more rapid.

Fig. 110.—Hydro-extractor for pile fabrics.

Drying.—^The simplest means of drying is to expose the material, after it

has been wrung, squeezed, or hydro-extracted, to the open air. This method of
drying slowly, and at a low temperature, is certainly economical where plenty
of space is available, and where time is no object; at the same time, the
brilliancy of certain colours is thus preserved, and the material, when dry, is
in proper condition

—

i.e., it contains about the normal amount of hygroscopic
moisture.

But in the majority of works the drying is done almost exclusively by
artificial means, partly because the necessary space for air-drying is not avail-
able, but more especially because it is necessary to get the goods out as rapidly
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as possible. This is prevented in natural drying by the slowness of the

process, per ee, on the one hand, while, on the other hand, considerable delay

might result from inclement weather.

Zooee Fibres,—^The machines employed for the drying of loose fibre call for

no special description. The material, after having been squeezed or hydro-

extracted, is spre^ out evenly on a flat surface of galvanised iron wire netting,

and a current of hot air is blown through by means of fans. Machines are

also constructed on the counter-current system, in which the material is carried

by an endless chain through the machine, meeting on its way a current of hot
air. In the machine of M*Naught (l^chdale), specially designed for the
drying of loose wool, the material is fed in at one end of a large revolving

cylinder, which is placed at an incline, so as to cause the wool to roll slowly to

Fig. 111.—Haubold’s yarn-drying machine.

the other end. In its passage through the cylinder it meets a current of hot
air, and is delivered at the other end dry.

In the Obermeier system of dyeing (p, 698) the dyed loose wool or cotton,

after having been hydro-extracted, is either dried in stoves or is put back into
the dyeing machine, and dried by forcing a current of hot air through the
machine. A similar principle is adopted in the drying of tops and cops which
have been dyed by machinery.

Yarn,—Yarn in the hank is generally dried by suspending the hanks
on poles in drying stoves. The stoves, through which a slow current of

air is maintained, may either be heated W steam-pipes, or the air may be
heated in this manner before entering. In many works, the drying stove
is placed immediately above the works’ boilers, and having a perforated or
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trellis iron floor, it receives the hot air which rises from the surface of the
boilers.

Drying stoves are sometimes constructed in such a manner that the sticks

or poles holding the yarn are suspended on a framework which, when filled

with yarn, is run into the stove. When the yam is dry the framework is

withdrawn and the yam taken oflF.

Hank-drying machines are also constructed, in which the hanks suspended
on sticks are carried by two endless chains through the machine, and, meeting
in their passage with a current of hot air, are delivered at the other end in a

Fig. 112.—Warp drying machine.

dry state. Machines of this kind act more rapidly than drying stoves, and are,

perhaps, more rational than the latter; but hitherto they have not been

introduced to any great extent into works, probably on account of the initial

expense.
' A hank-drying machine, by means of which the drying may be achieved

at the ordinary temperature, is constructed by C. G. Haubold, jun., and is

shown in Fig. HI.
The hanks are suspended from the cross-bars near the axis to those at the

periphery, and the machine is set in motion. At the same time the cross-bars

near the axis revolve, and the hanks are thus slowly turned as they are carried
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round. By means of a machine of this kind, which has been properly
hydro-extracted, can be dried at the ordinary temperature in one to two hours,
and has, after drying, a soft and full feel and a bright appearance.

Warps are usually dried on steam cylinders. A warp-drying machine,
with two vertical sets of drying cylinders, is shown in Fig. 112.

The warps enter at the bottom, and, after passing round all the cylinders

several tiTne«^, are delivered dry at the top, as shown by the arrows. The
cylinders, which are made of copper or tinned iron, are heated by steam.

For the drying of cops and cheeses, hot air may be forced or drawn
through the material on the machine, but the plan usually adopted is to
dry in the stove. Warps dyed on the beam may be dried on the beam or
over cylinders.
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Pieces.—Dyed pieces are almost invariably dried on steam cylinders. A
horizontal piece-drying machine, consisting of eleven tinned iron or copper

cylinders, geared together by spur-wheels and heated by direct steam, is

shown in Fig. 113.

The course which the pieces follow in passing through the machine is

distinctly shown in the figure, and requires no further explanation. This

machine contains 11 cylinders
;
machines are now frequently constructed with

30 or even more cylinders, which naturally do the work very much more
rapidly.

Some piece -dyers prefer to use vertical drying machines, chiefly on
account of their requiring less space. The steam pressure in the cylinders of

either form of drying machine does not usually exceed 10 lbs. per square inch.

The cooling action of the wet pieces passing over the drying cylinders

naturally causes a considerable amount of water to condense in these, and
this is removed automatically by means of an arrangement like that shown
in Fig. 114, in which the water is caught in three scoops or “buckets” and
delivered through the hollow axis opposite to that through which the steam

enters.

For opening out the pieces and getting out all creases before they pass on

114.—Bucket Bysstem for collecting water condensed in drying cylinders.

to the drying cylinders, several devices are in use. The simplest means is the

so-called scrimp-raUj which consists of a brass rail with incisions diverging

from the centre.

An ingenious and efiective arrangement for this purpose is that constructed

by Messrs. Mather & Platt, and shown in Fig. 115.

Before passing on to the first drying cylinder, the pieces pass over two

conical rollers, A A, on each of which a screw-thread runs from the thin to the

thick end. The rollers are placed at such an angle to each other that the

pieces, as they pass over them, are drawn on each side from the centre, and

thus become straightened out. For the purpose of keeping the pieces to the

middle of the drying cylinders, the frame-work in which the rollers run is

attached to the rail, by a swivel joint, S, which is allowed a certain

amount of play. If the piece begins to run on one side, it gets on to the

thick end of the expanding roller on that side, and presses the latter against

an india-rubber brake, a. The other roller, running free, draws the piew

towards the other side, thus relieving the brake, and the pieces are in this

manner not only kept straight but are forced to remain in the middle of the

cylinder,
•* For the drying of pile-fabrics, it is essential that the pile should not be

pressed against the hot surface of the cylinders, as it would thereby be
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damaged. Such materials are either dried in stoves or on the back only by an

arrangement like that shown in Fig. 116.

After passing over the first drying cylinder, the pieces pass with the face

side over wooden rollers, then on to the next drying cylinder, and so on

through the whole machine—always with the face away from the cylinder.

IiTthe dyeing of pieces, the various operations through which the material

has to pass almost invariably cause a certain amount of shrinkage in breadth.

In order to get them to the original breadth again, they are stretched^ tentered,

or atentered. The stretching or tentering machines used for this purpose vary

considerably in their construction The principle moat generally adopted is to

feed the wet or moist pieces at full breadth into the machine, where they are

Fig. 116.—Conical opening rollers.

seized at the selvedges by pins or clips borne by two endless chains which run

along the whole length of the machine. The chains run in slotted frames and
are not parallel, but diverge slightly from the feeding and towards the delivery

end, and the pieces held by them are thus widened out to the desired degree.

When they arrive at about the middle of the frame, heat (gas or hot air) is

applied from beneath so that the pieces are dry on leaving the machine.

Fig. 116 shows the appearance of a machine of this kind. The chains here

carry clips, and the heating is done here by flanged steam-pipes. By a simple

contrivance the distance between the two chains may be altered to suit the

width of the material to be tentered.

Another form of stretcher in which the chains carrying the clips travel in
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a vertical plane is shown in Fig. 117. Stentering frames vary in length from
40 to 100 feet
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PART X

EXPERIMENTAL DYEING AND FASTNESS OF DYED COLOURS.

By means of experiments carried out on the small scale and systematicfilly

conducted, it is possible for the dyer to gain a large amount of useful informa-

tion which cannot well be obtained in the works, owing to the time and expense
which similar experiments would involve if carried out on the large scale.

Most of the new colouring matters, mordants, itc., which now come into the

market aie acconipanied by more or less reliable recipes from the makers.

But suppose, for instance, that a new colouring matter comes into the hands of

a dyer with no further information than that it is a dye, he must necessarily

have recourse (if he wishes to use it) to a series of experiments in order to find

out whether it is more suitable for wool or for cotton, whether it requires

a mordant or not, and then, having found the best mode of applying it, by
more careful experiment, to determine its strength, its value, as compared with
that of known dyestufl’s which dye a similar shade, and its fastness to light,

milling, and other influences.

Whether the colour be a direct cotton dye or not, is readily determined by
boiling a small swatch of cotton in the aqueous solution of the dyestuff, to

which a small amount of soda or soap and salt has been added, for about 10 to

15 minutes. If the cotton thus treated retains a full colour after washing
well with water, the dye is a direct cotton dye. Such an indication would at

once determine the course of subsequent experiments. If the colour is one
which would be most serviceable for the production of compound shades with
the other known direct dyes, it will be best to determine its strength and
relative price by dyeing it on cotton by one of the methods generally employed
for the direct dyes (see p. 381). 13ut if the colour should be of such a
character as to render it more useful for self-colours (as is, for instance, the

case with Erika and Benzopurpurin), a series of experiments will be necessary

in order to determine by comparative dye-trials the most favourable conditions

as to time, temperature, concentration, additions to dye-bath, «fcc., for its

application. The experiments might be conducted in the following order :

—

Three dye-trials are made with, say, fifteen, thirty, and sixty times as much
water (by weight) as material in the dye-bath (for 10 grms. of cotton, 150, 300
and 600 c.c.), using say 2 per cent, of colouring matter in each case, and dyeing
for one hour at 100" C. in an ordinary 6-hole experimental dye-bath. Cotton
yarn will be found most convenient for such experiments. After dyeing, the
hanks are taken out, rinseci, dried, and compared with each other. It will

probably be found that that which has been dyed in the most concentrated
liquor has the deepest colour, and this degree of concentration should, strictly

speaking, be adhered to in the subsequent experiments. For piece dyeing
even greater concentrations would not be disadvantageous, but for yarns,
one in which twenty times as much water as cotton is taken is most in
accordance with practical working, and this is taken as the standard amount
for subsequent experiments. Next would come experiments for the purpose
of testing the effect of additions to the dye-bath, first of acids and alkalies,
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and then of neutral soluble salts. Of acids one might try the effect of oxalic

and acetic in amounts varying from ^ to 2 per cent, of the weight of the

cotton, and of alkalies, such as sodium carbonate, potassium carbonate, sodium

phosphate, borax, soap, of each 1 to 10 per cent. After having determined

which alkali or acid gives the best result, and what amount is to be used, the

effect of neutral soluble salts added to the dye-bath might be determined.

Such salts as Glaubersalt and common salt have the effect of diminishing the

solubility of most dyestuffs in water, and, in the case of direct cotton dyes,

cause more to go on and into the fibre. Of common salt, the effect might bo

tried of say, from 2 to 50 per cent. Stannate of soda, aluminate of soda, and,

more especially. Turkey-red oil and soda, frequently have the effect of pro-

ducing brighter colours when added to the dye-bath
;

their action should,

therefore, also be tried. If the water in the dyeworks is hard, a hank should

be dyed in that water and compared with another dyed under similar condi-

tions in distilled water in order to determine whether the hardness causes any
loss in colouring matter in consequence of the colour forming an insoluble

calcium salt. If this is the case, the water should be softened or corrected before

use. The effect of time and temperature in dyeing is now soon determined, by
dyeing, say, three skeins each with the same amount of dyestuff for 15, .‘lO, and
60 minutes at the boil, and another set for one hour each cold, at 50*" 0. and
boiling respectively. Most of the direct cotton colours anrl sulphide colours do
not exhaust well

—

1.«., a considerable proportion of the dyestuff employed
remains in the dye-bath, however long the dyeing may be continued. If the

bath is kept and the same amount of dyestuff is added for a .second lot of

cotton as was used for the first, it is evident that a darker shade will result.

Exhaust experiments should, therefore, be made in order to determine what
amount of colour is left in the dye-bath and how much is fixed on the fibre, as

well as to ascertain what quantity is necessary for obtaining the sam(‘ shade on
the second and subsequent lots of material as on the first. Another important
point which should not be left untried is to determine whether raw cotton,

boiled cotton, or bleached cotton gives the best result in dyeing. For very
light and brilliant shades the employment of bleached cotton will be inevitable,

but for full shades raw or boiled cotton will generally be found to give better

results.

If the colour under examination be a sulphide colour this will be recognised
by the fact that, after acidulating and boiling, it loses its solubility in alkalie.s.

To completely dissolve the colour it will probably be necessary to employ a
solution of .sodium sulphide. In this .solution cotton will be dyed without
additions. As in the case of the direct cotton colours, it will, however, be
advisable to carry out systematic comparative dye-trials in order to ascertain
the effects of concentration of dye-bath, time, temperature, and additions to the
bath of sodium sulphide, Glaubersalt, soda, <fec., and also to a.sccrtairi by exhaust
trials to what extent the colour is taken up in the first bath. In some case.s -
e.g., with blacks—it may be found advantngeous to add only a portion of the
Glaubersalt at the beginning of the dyeing operation and the rest after the
dyeing has proceeded for, say, half an hour. Some of the sulphide colours are
improved by a treatment, after dyeing, with oxidising agents. The effect of
many of these might be tried, but, as a rule, it will suffice to ascertain the
effect of treating the dyed cotton with bichromate and acetic acid.

If the colour under examination be a basic dye, it will dye wool and silk,

without anv further addition, a full' shade, but will probably only tinge the
cotton. If to its aqueous solution there be added a solution of tannin and
sodium acetate, an intensely coloured precipitate will result. Such a colouring
matter might be suitable for both cotton wool and silk dyeing, but the former
would have to be mordanted first by one of the known methods. Experi*
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znentG might be conducted by dyeing it on cotton mordanted with different

percentages of tannic acid in the first place, in order to determine what
proportion of the latter is most suitable for a given percentage of colour.

Having obtained this result, one might try the effect of fixing the tannic acid

by antimony mordants, stannous on the cotton previous to dyeing, or stannic

chloride, aluminium or chromium acetate, or, if dark shades are required,

with an iron mordant. The effect of time, temperature, and concentration

of dye-bath could be determined as in the foregoing example of the direct

cotton colour.

If it is a question of an acid dye^ the cotton will only be tinged and the

wool dyed, as a rule, a somewhat meagre shade, or perhaps not at all in a
neutral bath, but on the addition of a little sulphuric acid to the dye-bath, the
colour will probably be rapidly absorbed by the wool and the dye-bath more or

h ss completely exhausted.

Such a dyestuff is practically of no use for cotton, but may be valuable on
wool or silk. It will probably have been gathered from the preliminary

experiment that no good results are obtained in a neutral bath, and a singhj

experiment will suffice to show that the addition of only a small quantity of

alkali prevents the colour from combining with the fibie. When dyed in an
acid bath at the boil it will probably be seen that the colour is taken up very
rapidly, and the bath is almost completely exhausted. If the colour produces
a level and bright shade in this manner, and at the same time exhausts the

bath, nothing further will be necessary than to determine, by comparative dye-
trials, the best amount of acid to be used. But it frequently happens that the

acid dyes are very prone to produce uneven or specklea effects on wool.

Several methods might be tried in order to obviate this fault. In the first place,

it would be advisable to try the effect of adding some soluble salt, such as

G laubersalt, along with the necessary acid, to the dye-bath
;
as a rule, this has the

effect of causing the dyeing to take place more slo.vly and more evenly. The
amount employed in the comparative experiments might be made to vary from
h to 50 per cent, of the weight of the wool. In place of sulphuric acid and
Glaubersalt, the use of sodium bisulphate might be tried. Should the colour

still dye unevenly, the effect of an addition of ammonium acetate or ammonium
sulphate to the dye-bath should be tried. It might be found that by boiling the
wool first with a small amount of sulphuric acid (2 to 10 per cent.), or with alum
and tartar, and subsequently dyeing in a neutral bath, better results would be
obtained. Further experiments might show that better results are obtained by
entering the wool into the dye-bath cold, and heating gradually to the boil, or by
adding the colouring matter, or the necessary amount of acid, to the dye-bath,

not all at once, but in small portions at a time, or by using one of the methods
indicated on p. 513. It might be that under all these conditions the dye
evinced very little affinity for the wool, as is for instance the case with the
Tndulines. In such a case it would be advisable to try the effect of chlorinating
the wool before dyeing (see pp. 68 and 651).

If the colouring matter dyes neither wool nor cotton, or if it only produces very
inferior shades when applied in a neutral, alkaline, or acid bath, it is probably a
mordant-dye or a vat-dye. Whether this is the case or not, is readily determined
by boiling a piece of stripe-mordanted calico (mordanted in stripes with alumina,
iron, and chromium) in the neutral dye-solution. If it was a mordant-dye, the
three strij^es may possibly be dyed in different shades, and of these the best
may be taken for further experiments. Copper and tin mordants, fixed accord-
ing to methods described on pp. 285 and 276, might also be tried on cotton.
Some mordant-dyes yield very poor shades on simple mordants, and if the
results obtained on the stripe-mordanted calico are not good, the use of com-
pound mordants, such as chromium and zinc' (see p. 253), alumina and stannous
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oxide, alumina and lime, iron and lime, might be tried (see pp. 573 and 576).

An addition of lime salts to the dye-bath in the form of calcium acetate or

chalk will often be found to give beneficial results.

In place of dyeing the mordanted cotton, it might be found better to reverse

the operations—i.«., to pad boiled or bleached calico in the solution or decoction

of the dyestuff, and afterwards develop the colour by passing through hot or

cold solutions of alumina, iron, chromium, or copper salts.

In some cases the brilliancy of the dyed colour is considerably improved by
steaming under pressure.

On wool, the course of experiments would be somewhat different to those

conducted on cotton. By far the most important wool mordant being

bichromate of potash or soda, this would be tried first. Three lots of wool
mordanted respectively with bichromate of potash, with bichromate and sul-

phuric acid, and with bichromate and tartar would be dyed under similar

conditions with equal percentages of the dyestuff and the results compared. Tn
some cases (as for instance with Gallein), very great differences in shade might
be observed in this experiment. Other mordants, such as alumina, iron, copper,

and tin fixed on the wool by the methods already described, might also be tried.

Possibly better results might be obtained by stuffing and saddening—t.s., by
boiling the wool, first, with the colouring matter, taking of course the same
percentage as us^ by the mordanting and dyeing method, and then developing

in the boiling solution of some metallic salt, such as alum, copperas, copper

sulphate, or bichromate. Good results might also be obtained with one or

more of the different mordants by the single-bath process, as is, for instance,

the case with cochineal and flavin in conjunction with a stannous salt. Should
this be the case, one operation—viz., that of mordanting—could be dispensed

with, and if the dyestuff could be used along with others which also dye on the

same mordant, a considerable saving in expense might thus be effected. In the

dyeing of the acid chrome colours, the bichromate is added to the bath after

dyeing. The best amount to be added should be ascertained
;
while the effects

of chrome alum, chromium fluoride, copper sulphate, &c., might be compared
with those obtained with bichromate.

If it is intended to use the dye for silk, similar experiments could be made
to those carried out on wool. If the colour dyes silk directly, the effect of

alkaline boiled-off liquor on the one hand and of acidulated boiled-off liquor on
the other should be tried in dyeing. After dyeing, the effect uf brightening in

a weak solution of. tartaric acid should be tried.

In case the colour is a vat-dye it will be insoluble in water, dilute acids, and
alkalies, but will be reduced by hydrosulphite of soda in presence of caustic

soda to a soluble leuco-compound, and from this solution cotton will take up
the colouring matter which, on exposure to the air, will assume its true shade.

With a vat-dye experiments might first be conducted with a view of finding

out the most suitable reducing agent—hydrosulphite of soda, sodium sulphide,

zinc and lime being tried for the purpose. The effect of excess of caustic soda,

salt, Ac., in the vat should be studied, and it should also be ascertained at

what temperature the best results are got and to what extent the bath is

exhausted. Some vat-dyes, like indigo, exhaust badly, while others, like

tetrabromindigo, completely exhaust the vat.

In any case, a subsequent treatment of the colour dyed on the fibre, in
different chemical agents, such as bichromate of pota.sh, salts of copper, iron, <Sec.,

may bring about a useful alteration in the shade or may improve the fastness of
the colour. Thus, catechu is developed in bichromate, Aniline black is rendered
ungreenable, and the magenta colour of Chromotrop on wool is turned to a full

black by this treatment. Alkali blue dyed on wool in a neutral bath only
•hows its full colour after being passed through a hot dilute solution of acid.
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A treatment with an emulsion of oil in soap, or with a solution of neutralised

Turkey-red oil, wringing and drying without washing, often has the effect of

enhancing the brilliancy of colours dyed on cotton. Again, the direct cotton

colours are rendered faster to light by treatment in boiling copper sulphate
subsequent to dyeing, or may be subjected to diazotising and developing or to a
treatment with diazotised >p nitraniline, <kc.

FAST AND LOOSE COLOURS.
The term fast^ as applied to the colour of dyed materials, usually implies,

in the first place, that the colour will withstand the action of lights and, in the
second place, that of washing. Fastness to light and washing are the principal,

but not the only, desiderata of a good colour.

Fastness to acids is also frequently required, especially in cotton warps
intended for cross dyeing, in wools which are carbonised after dyeing, and in

dyed materials which are worn next to the skin, and which should not be
affected by the organic acids contained in the perspiration. In large townd
where much coal is burnt, and in rooms in which gas is used, the atmosphere
usually contains sulphurous and sulphuric acids in small quantities, and these

are liable to act injuriously on certain colours, the former in consequence of its

acid and reducing properties, the latter by its acid properties only.

A furtlier desideratum in a good colour is fastness to rubbing, by which is

meant that the dyed material, when rubbed on a piece of rough white paper or

linen, should not colour it. Most colours either do not rub, or can easily be
deprived of this y)roperty by washing with soap. The defect is most marked,
and also very dillicult to remove, in the case of several important colours, such
as Indigo, dyed Aniline black, and Turkey-red.

Some colours possess the drawback of volatilising from the fibre on which
they are dyed at the ordinary temperature of the atmosphere, and are, therefore,

totally unsuitable as dyestuffs. A still larger number are partially volatilised

in steaming or hot-^)ressing, and their employment in printing and in piece goods
which are hot-pressed in the process of finishing should, therefore, be generally

avoided. Many of the direct cotton colours, especially blues and violets, but
also some fast colours, like Alizarin red, are temporarily changed by heat.

Fastness to storing—i,e
,
to the action of sulphurous acid—is required

principally for yarn-dyt'd wool which is woven into white piece goods (such as

blankets), which are subsequently bleached in the piece.

Fastness to chlorine, or rather to weak ble;iching-po\vder solution, is required

of yarn used, for instance, as headings in towels or other fabrics with coloured

,
stripes which are bleached in the piece.

The mud whicli collects in the streets of towns in wet or moist weather is

known to have a destructive action on certain colours in ladies’ dress-goods.

To what this is actually due does not seem to have been definitely ascertained,

but it is generally supposed to be due to limestone or to an alkaline action of

the mud caused by the presence of decomposing nitrogenous matter.

Besides these destructive influences, to whidi dyed goods may be exposed in

the ordinary course of things, there are others of minor importance to which
the dyer is now and then desired to dye fast shades. The action of light and
of washing on dyed colours by far outweigh in importance the action of other

agencies
; they will, therefore, bo considered in the following account.

Action of Light on Dyed Colours.—None can have failed to observe that

some colours fade more or less rapidly when exposed to light, whereas others

undergo no appreciable change. The former are designated fugitive, the latter

fast colours
; but between these there are many intermediate degrees. In the
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description of the properties of the colouring matters we have classified them in

four degrees of fastness

—

fast, fairlyfasi^ moderatelyfaet^ and wo<fast.

As fast are to be regarded such colours as Indigo (on wool), Turkey-red,

Anthracene brown (on chromium mordant), Aniline black, Sulphide blacks,

Tndanthrene, Tartrazin, tkc., which do not lose appreciably after, say, a month’s
exposure to direct sunlight in summer.

As fairly fast^ such colouring matters are classed which, like Methylene
blue (on cotton), fustic (on chromium mordant), cochineal (on tin mordant),

and the majority of the red, orange, and yellow azo-dyes, lose an appreciable

amount of colour during the same time of exposure.

The designation moderately fast has been applied to those colours which,

like some of the red, orange and yellow azo-dyes on wool, several of the direct

cotton colours, some basic colours, tkc., are in medium shades strongly affected

by two weeks’ exposure to direct sunlight.

Not fast are those colours which, like the majority of the direct cotton

colours and basic colours, show a marked change after a few days’ exposure and
are more or less bleached after a month’s exposure.

It is difficult to give here a more exact classificiition, as the authors have
not had an opportunity of comparing the whole range of natural and artificial

colouring matters simultaneously and under exactly the same conditions.

Only in this manner can a more accurate comparison he made. That published

statements regarding the fastness to light of colouring matters vary consider-

ably is not to be wondered at when we consider how enormously the

conditions of exposure may vary with different observers. One ohserver may
expose his patterns in the open air to the joint action of sunlight, wind, rain,

and, possibly, frost
;
another may expose under glass and place the patterns .so

as to get the largest possible proportion of the direct rays of the sun, or he may
perhaps expose in diffused daylight only. Again, the depth of the shade,

the climate, the condition of the atmosphere, the time of the year, are all

important factors which must necessarily be taken into account if anything
like an accurate result is to be arrived at. With the possibility of such
varying conditions, it will be ea.sily understood how one observer may
obtain a result which leads him to infer that a colour is not fast, whereas
another, who may have exposed the same colour for the same length of

time, concludes that the colour is fast. It is to be regretted that we have
DO recognised standard for the testing of colours as to their fastness to light,

and much credit would be due to anyone who would take the trouble to

work this out. It would undoubtedly be a step in the right direction

if, when exposing to direct sunlight under glass, we could agree as to which
position the board on which the patterns are fixed should be placed in,

and in giving the result, mention the number of hours of direct sunlight

(measured by the sun recorder) and of diffused light to which the patterns
have been exposed. By a series of experiments the ratio of destructive action
of direct sunlight and the average of diffused daylight could possibly be
determined, and we should thus be enabled to express the duration of

exposure in one term—viz., hours of direct sunlight. If this were done, there
would be much less divergency of opinion regarding the fasthess to light of

colours. For exact measurements, however, it would be necessary to measure
the average intensity of the sun’s rays during the different seasons of the
year and for different climates. (See P. Dosne, Journ. Soc. Dyers a/nd Col.^

1901, p. 42).

An important factor in judging of the fastness to light of colours, and one
which is not often taken into account, is the condition of the atmosphere. It
has been observed that dyed colours exposed in large towns, or in their

vicinity, show unmistakable evidence of the presence of acids in the air, while the
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air of the countiy has usually an alkaline reaction. That the presence of ammonia
in the atmosphere assists the destructive action of light was pointed out by
Berthollet as long ago as 1792, and has been more recently confirmed by experi-

ments recorded in a paper by D. Brownlie.* In the same paper attention is

drawn to the observation that the presence of traces of the vapours of alcohol

or pyridine increases the action of light enormously, while solvent naphtha and
chloroform slightly retard it,

•Direct sunlight acts the most powerfully on dyed colours, diffused daylight

is much less destructive. Of artificial lights, the electric arclight resembles

sunlight in its action, but it is not so powerful, t In exposing colours dyed
on wool under glass to the action of an electric arclight (possessing an
illuminating power of 200 gas-flames) at a distance of 1*5 metres, for 1,500

hours, the action was found to be about one-fourth of that of sunlight.

Differently-coloured lights act differently on dyed materials.

Herschel first drew attention to the fact that the colouring matters of fiowers

were most energetically acted upon by the coloured lights complementary to

their colours. Dd‘pierre and Clouet J studied the eflTect of white sunlight,

electric light, and coloured lights corresponding to the following colours on
Chevreul’s colour-scale :

—

Red 2 R
Orange 4 0
Yellow G b

Yellowish-green 4 Gr B
Blue 2 B
Violet 1 B

on 76 typical colouring matters (natural and artificial) pi inted on calico.

The following is a summary of the decolourising action of different lights :

—

Units decolourised.

“White Bunlight, . , • • • • 22.36 in 7600.
Blue ,, • • • • • • 1265 „
Yellow ,, , • • • • 1265
Green ,, • • • # 968
Orange „ 856
Violet ,, • • • • 713
Red ,, • • « • 533
White electric light, . • • • • 404

The following scheme shows the action of the different-coloured rays on the
different colours

:

—
Strongest action. Least action. On material dyed.

Yellow rays. Red rays. Red.
Blue ,, Orange.
Blue ,, Yellow.
Blue „ tf Green.
Yellow „ Blue.
Blue ,, »» Violet.

The coloured lights experimented with do not of course represent the
corresponding parts of the spectrum, and will all contain more or less white
light, Tlie action of differently-coloured lights on dyed fabrics is discussed in a
valuable paper by Arthur Dufton. § Generally speaking, he found from his

experiments that a dyed colour is not appreciably affected by a light of tlie

same colour, but is rapidly acted upon by a light possessing the complementiiry
colour to that of the dyed fabric. He concludes that the fading of colours

• Joum. Soc. Dyers and Col,, 1902, p. 295.

t Decaux, Joum, Soc, Dyers and cd,, 1885, p. 247.

t Joum, Soc, Dyers and Col,, 1885, p. 245ii

Ibid,, 1894, p. 9a
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under the influence of light is brought about by the absorbed rays ; each
colour being most powerfully affected by those rays for which it has the
strongest absorption.

The subject has also been studied by A. Bolis,* who maintains that the red,

yellow, and green rays of the solar spectrum have little action, while by the
blue and violet rays even such a fast colour as Aniline black is strongly affected.

No satisfactory theoretical explanation has hitherto been given of the
bleaching action of light. It is probable that light alone cannot bring about
such changes. Chevreul exposed several dyed patterns to light in exhausted
glass tub^ and in tubes filled with indifferent gases, and found that under
these circumstances several otherwise very fugitive colours were either

unaffected or very much less affected than when exposed under ordinary
conditions. Similar observations have since been made by others, working
with modem dyestuffs. The yellow colour of raw cotton withstands well the
action of light, but after boiling with alkalies, it is soon bleached in direct

sunlight. Whether this fact is due to chemical changes brought about by the
alkali, or to the removal of the thin covering of cotton wax, has not yet been
ascertained, but it is probably due to the latter cause. According to Franc,

t

dyed colours may be rendered fast to light by impregnating the dyed materials

with a solution of linseed oil in naphtha and drying. Many direct cotton colours

as well as indigo on cotton are rendered faster to light by a treatment in boiling

copper sulphate solution. According to Scheurer X the protective influence of

the copper salt is not due, as was at first supposed, to the formation of a lake,

but to the fixation of a certain amount of the copper salt in the fibre, which
does not permit the chemical rays to pass. It is more probable, however, that

the coppering process results in the formation of a copper salt of the dyestuff

in or on the fibre.

The theory of the bleaching action of light at present most generally
accepted, is that the light causes oxidation and the colours are thereby
destroyed. When water evaporates, ozone and peroxide of hydrogen—both
powerful oxidising agents—are produced in small quantities, and since, owing
to their hygroscopic properties, evaporation or absorption of moi.sture must
always be going on in the textile fibres, with changes in the temperature and
the hygrometric condition of the atmosphere, these reactions are regarded as

being the principal cause of bleaching. According to D. Brownlie §, the action

of light on dyed fabrics represents principally a direct interaction of the colour

with the oxygen of the air and with any ozone and hydrogen peroxide present

to form colourless substances of unknown composition, and the action is pro-

portional to the moisture present. He endeavours to show that the most
favourable atmosphere for the bleaching of colours by sunlight is one which is

hot, moist, and alkaline. On the other hand, A. Scheurer maintains that

cooled sunlight bleaches more energetically than ordinary sunlight.

According to another theory the bleacning action of light is due to chemical
interaction between the dyestuff and the substance of the fibre. Although
there is little evidence in favour of this theory, it is evident from the extensive

researches on the subject by Ciamician and Silber|| that light alone is capable

of effecting drastic changes in organic compounds.
The fastness of a mordant colour to light will depend to some extent on the

mode of fixation, but principally on the mordant employed. Thus, fustic dyed
on wool on a tin mordant gives a yellow which is not at all fast to light, out
with a chromium mordant (bichromate) the yellow obtained with the same
colouring matter may be classed as fairly fast. Logwood on chromium mordant

* Jmm, 80c, Dyers and CoL^ 1909, p. 65. tlbid.^ 1889, p. 44.

t Ibid., 1886, p. 94. § Ibid,, 1902, p. 206.

Q Ibid,, 1901, pp. 132 and 207 ; 1904, p. 75, and later numbers of the Berichiu
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is not so fast as when dyed on copper mordant. Alizarin blue fixed with zinc

gives a fine blue, but the colour thus produced cannot compare in fastness with
Alizarin blue fixed on chromium. A great difference is observed with the

basic coal-tar colours fixed on Turkey -red oil, on tannic acid, and on tannic acid

and tartar emetic respectively. On the oil mordant they are all extremely
fugitive, whereas on the tannin and tartar emetic some may be classed as

moderately fast. Tannic acid alone holds, as a fixing agent, an intermediate
position.

On the other hand, tlie fastness of a colour will depend in certain cases on
the nature of the fibre on which it is dyed. Thus, Indigo is not nearly so fast

to light on cotton as on wool, whereas Methylene blue dyed on cotton with
tannin and tartar emetic mordant is much faster than on wool.

Fastness to Washing,—With certain classes of dyed and printed materials,

fastness to washing is of prime importance, whereas with others it is not of

much moment. Thus printed calicoes which have to be frequently washed
(often with soap and soda), and the colours in figured woollen goods
which are milled with soap during the process of manufacture, must necessarily

be fast to washing. On the other hand, in such goods as carpets, furniture

coverings, and fine silks this fastness is not of great importance.
The behaviour of colours in washing varies enormously. Some, like the

ordinary azo-scarlets and oranges fixed on cotton are stripped by water alone.

The direct cotton colours dyed on cotton mostly give up a certain amount of

colour to boiling water, but only up to a certmn point, and no more can be
removed unless fresh water be used. Many colours are little affected by boiling

water, but are easdy affected by soap, especially by sucli as contains free

alkali. Some colours, lastly, like Aniline black. Indigo, and other vat dyes,

and most of the Alizarin colours fixed on chromium mordant are fast enough
to withstand the action of boiling soap. Since the production of shades fast

to washing generally involves a larger number of operations, the use of more
costly dyestuffs, and, consequently, greater expense to the dver, he will, as a

rule, employ those dyestuffs and methods which will brin^ at)Out the desired

result in the least time and at the smallest cost, and will only produce fast

shades where they are a requirement of the trade, or when specially asked for.

The loss of colour in washing is not the only drawback which the dyer has

to guard against, especially in dyed yarns which are used in figured fabrics.

Many colours have the disagreeable property, when immersed in water or soaj>,

of colouring other yarns in the piece, especially the whites. Such colours arc

said to “ bleed ” or “ run,” and their use in any fabrics which have to stand

washing, other than plain ones, must be carefully avoided.

METHODS OF TESTING.

Fastness to light is best tested with the colour dyed on a swatch of calico

or fiannel exposed to light under glass, facing the south if possible. Part of

the pattern is covered up with thick caidboard, in order to protect it from the

action of the light. At the same time another colour of known fastness and

dyed as nearly as possible the same depth of shade on similar material, should

be exposed for comparison, or rather in order to get an idea of the relative

intensity of the light. The colour should be compared with the unexposed
pait, say after the first one or two days* exposure, and if it has not faded

appreciably it might be left out for a week, a fortnight, or a month. If it has

stood a month’s exposure in summer without any material alteration, it may be

called fast.

Fastness to washing and to bleeding or running should be determined with
water alone and with soap. Yam dyed with the colour is plaited with white
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yarn, and the plait boiled in water for ten minutes, wrung, dried, and the dyed
yarn compared with the original in order to ascertain whether there has been

any loss. It will at once be seen whether the white has remained unaffected,

or whether it has been tinged, and, if so, to what extent. Although water only

is used, this test is a very severe one, especially in the case of acid colours dyed
on wool. In the latter case the bleeding is even more marked than if soap

had been used. In a second experiment a plait made as before is worked well

in a J per cent, solution of neutral soap (5 grms. to the litre) for 15 minutes at

60“, and the results again compared as above. Some colours behave very

difl’erently on wool to what they do on cotton. Thus whereas, for instance,

most of the direct cotton colours bleed very much when dyed on cotton, they

are quite fast enougli on wool to stand milling.

Fastness to acids may be tested in the case of the direct cotton colours

by steeping the dyed material in a 5 per cent, solution of acetic acid, and
obseiwing whether there is any change in the colour. Cotton warps intended

for cross dyeing should not be changed when boiled for 15 minutes in a i per

mille solution of sulphuric acid (0*5 grin, in a litre).

Fastness to stoving is generally only required of certain colours on woollen

or worsted yarns woven into white pieces to be bleached in the piece. It is

tested by working the yarn in very weak soap, wringing, and exposing overnight

or for six or eight hours to an atmosphere of sulphurous acid. It’ in the

works, it is best to expose in an ordinary sulphur stove, but if this is not

convenient, the yarns may be suspended in a wooden box into which a slow

current of sulphurous acicl gas is passed from a syphon, or under a bell-jar in

which a dish or crucible containing burning sulphur is placed.

Fastness to bleaching may be tested by steeping the cotton yarns after boiling

in alkali, for an hour in weak bleaching powder solution (T to 2* Tw.), washing
well in water, then passing through dilute sulphuric acid (T Tw.), washing
again, and drying.



PART XI.

ANALYSIS AND VALUATION OF MATERIALS USED
IN DYEING.

In this division we shall treat of the various processes employed for the

analysis and valuation of dyes, mordants, and other substances used in the

dye-house.

Not very many years ago it was quite the exception to find a dyer
troubling himself about any examination of the dyes, <jkc., which he used

;
but

the importance of attending to this matter is now becoming recognised. The
expense incurred by analysis is very small in comparison with the saving

thereby often effected. It is, of course, of the greatest importance that care be
taken with the analyses, and that tho methods employed be capable of giving

accurate results. The methods given in the following pages have been care-

fully selected, and, unless otherwise stated in the text, are known from our
own practical experience to be trustworthy and reliable. As will bt^ fully

described later on, the majority of dyes should be examined by means of com-
parative dye-tests

j
but it is important to bear in mind that, to be of any

value, these dye-tests demand as much care and attention as a chemical

analysis. Whenever possible, however, a chemical examination is to be
preferred.

The methods employed in quantitative chemical analysis may be broadly
divided into two classes— viz., gravimetric and vohimptric. In order to

determine the amount of a given constituent of a substance by gravimetric

analysis, it must either be separated in a pure state, or be converted into a

compouiid of a known and definite com})osition, purified and weighed. In
volumetric analysis the amount of the required body is determined by means of

so-called standard solutions—i.e., solutions of a known strength. From the

volume of the standard solution required to effect a ceit.iin result the weight
of the body to be estimated is determined. In a great number of cases no
separation whatever is required, the substance being estimated in the presence*

of several other bodies which have no effect upon the reaction involved. A
necessary condition of volumetric analysis is that the end of the operation

must be unmistakable to the eye. In the great majority of cases a substance
termed an indicator is used, which shows, either by a change in colour, or by
the formation or disappearance of colour, when the operation is complete.

The indicator is sometimes added to the solution under examination, whilst in

other cases a drop of the solution is brought from time to time into contact
with the indicator outside the liquid. Since volumetric processes are much
more rapidly performed than gravimetric, they are, when practicable, almost
invariably used in technical analysis. In some cases, however, where no
suitable volumetric process is applicable, recourse must be had to gravimetric
analysis.
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NORMAL SOLUTIONS.

Some difference of opinion has existed among chemists regarding the

significance of normal solutions used in volumetric analysis. Most chemists,

however, at the present day are agreed that normal solutions (as described by
Sutton) are such that contain in one litre the hydrogen equivalent of the active

reagent in grammes. In other words, a litre of a normal solution of any
substance is of such a strength that it will exactly neutralise, replace, or

oxidise 1 gramme of hydrogen or its equivalent. Normal solutions are, there-

fore, based upon equivalent weights—not atomic weights. The following table

shows a few examples of nor nal solutions

Potassium hydrate, • • 56 grammes KHO per li

Ammonium „ • • • 17 NHj
Sodium carbonate, • • 63 NftjCO,

, y

Hydrochloric acid, . • 3»»‘5 ,, HCl
Sulphuric acid. • 49 „ HgSO,
Nitric acid, e 63 HNO,
Sodium chloride, • • • 58 6 NaCl
Silver nitrate, . • • e 170 AgNO, „
Oxalic acid, • 63 „ HA.2iI,0 ..

Potassium permanganate, 31'f) KMnO^

A given volume of any of the above alkaline solutions will exactly neutralise

the same volume of any of the acid solutions and vice versd. A given volume
of the sodium chloride solution will exactly precipitate the silver in the same
volume of silver nitrate solution. And again, the pot^issium permanganate
solution will completely oxidise exactly the same volume of oxalic acid. It

will be observed that in the case of dibasic acids, one-half of the molecular
weight in grammes forms the normal solutions. Also that one-fifth of the mole-
cular weight of potassium permanganate is taken, since one part of this salt is

capable of oxidising five parts of hydrogen. The advantages of liaving solu-

tions made up on this principle are manifold. If, for example, it is required to

know the amount of carbonate of soda in a sample of refined soda ash, the
number of cubic centimetres of any normal acid required to neutralise 6*3

grammes of the sample expresses the percentage. If 3*1 grms. of the sample
were taken, the number of cubic centimetres (c.c.) of any acid required would
correspond to the percentage of sodium oxide present. In like m inner, by
titrating 4*7 grms. of a sample of caustic potash or potassium carbonate with
a normal acid, the number of c.c. required to eflect neutralisation gives the
percentage of potassium oxide (KgO) present. By varying the amount of
substance weighed out in the proportion of equivalent weights, the use of
normal solutions enables the percentage of the body sought to be directlv
expressed. In many cases it is found in practice more convenient to
employ weaker solutions than those above mentioned. For such purposes
seminormal, quintinormal, decinormal, and centinormal solutions (indicating
solutions one-half, one-fifth, one-tenth, and one-hundredth as strong as normal
solutions) are frequently employed, and are usually abbreviated and

tStj re.spectively. In certain technical analyses where a standard solution is

usM for the determination of one substance only, it may be found more simple
and advantageous to employ an empirical standard solution of such a strength
that every cubic centimeire shall represent either one decigramme, centigramme,
or milligramme of the body to be estimated. For example, supposing a number
of analyses of refined alkali (sodium carbonate) are constantly being made for
sodium oxide only. A standard acid might be prepared, so that each cubic
centimetre neutralised 0 01 grm. NagO, when the number of cubic centimetres
required to neutralise 1 grm. of the sample would directly express the percentage.
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For fuller particulars regarding the principles of volumetric analysis, works
such as Sutton’s should be consulted.

Alkalimetry and Acidimetry.—These are terms used denoting the methods
employed for determining the amount of alkali and acid respectively in various

substances. Alkaline bodies are determined by standard solutions of acids and,

vice versd, acids by standard solutions of alkalies.

Indicators.—The exact point of saturation is shown by an indicator. The
principal indicators used in alkalimetry and acidimetry are methyl orange,

phenolphthaleiny lackmoid, cochineal, and litmus. Numerous others have been
recommended, but, except perhaps in special cases, they possess no advantages
over those enumerated. It must not be supposed that in all cases any one of

these indicators is applicable. Although with the stronger mineral acids in

conjunction with caustic alkalies all the indicators show the same neutral point—i.e.^ when the acid and alkali have combined in such proportions as to

foiin a normal salt, there are numerous cases where one indicator shows a
neutral reaction with a normal salt and another indicator a neutral reaction

with an acid salt of the same base. Sodium sulphite (Na
2
S03), for example, is

neutral to phenolplithaleiii and alkaline to methyl orange, whereas sodium
bisulphite (NaHSOg) is neutral to methyl orange and acid to phenolphthalein.
There are other cases again where certain indicators are unsuitable on account
of a want of precision and sharpness in the end reaction. Phcnolphthalein, for

example, is unsuitable for titrations with ammonia, and litmus is indefinite with
acetic, citric, and other organic acids, a.s well as in the presence of carbonic acid.

The cliaracteristics of indicators have been caiefully studied by R. T. Thomson.*
Methyl orange.—^This solution may be prepared by dissolving 1 gramme of

the colouring matter in a litre of water; 2 or 3 drops of which will be sufficient

for each titiation. An alkaline solution is of a very pale-yellow colour, but
with the slightest excess of acid a pink colouration is developed. It is un-
afiectod by carbonic acid and sulphuretted hydrogen. Carbonates can, therefore,

be titrated in the cold.

Lackmoid is prepared by the action of sodium nitrite on resorcin. 1 grm.
of the colouring matter is dissolved in 100 c.c. of a mixture of equal parts

alcohol and water. Alkaline solutions are blue, and acid solutions red; the
change being sharp and well defined. Its properties as an indicator are similar

to methyl orange. Paper prepared with lackmoid has many advantfiges over the
solution. Lackmoid paper admits of the determination of carbonates and
bicarbonates with more precision than the solution. The paper is also of great

service in the case of highly-coloured solutions, and in titrating chromates and
chromic acid, hichromatea being exactly neutral to lackmoid.

Cochineal.—A solution is prepared by heating 5 grins, of ground cochineal

with 500 c.c. of 20 per cent, alcohol, and filtering from the insoluble matter. Its

natural colour is orange, which is turned violet by alkalies. It is not
appreciably affected by carbonic acid. It is useful in the titrations of alkaline

earths and soaps, although it cannot be said to have any distinct advantage over
methyl orange.

Phevolphihalein is a most useful indicator. One gramme of the substance
is dissolved in 100 c.c. of 90 per cent, alcohol. The liquid is colourless in

neutral and acid solutions, but the faintest excess of alkali gives an intense red
colour. Two or three drops are sufficient for each titration. It is especially

serviceable in the estimation of acids with standard solutions of caustic potasn
or soda. It is not available for ammonia nor for the estimation of c^irboilates,

unless the liquid is well boiled so as to completely expel all carbonic acid. For

• Chemical Newa, vol. xlvii., pp. 123, 136, 184; vol. xlix., pp. 32, 38, 119,; vol. lib,

pp. 18, 29.
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many weak organic acids it is the only indicator which gives good results. It

is also exceedingly useful in the estimation of free caustic alkali in such

substances as soap, as well as for free fatty acids in oils, and determination of

saponification equivalents of oils, <kc., <fec.

Litmus.—About 10 grms. of solid litmus are ground and treated with

80 per cent, alcohol to remove certain colouring matters not affected by acids

and alkalies. The residue is repeatedly treated with cold water, and the

solution obtained acidulated with sulphuric acid and boiled. Barium hydrate is

now cautiously added to precipitate the sulphuric acid, and the baryta in its

turn precipitated by carbonic acid. The liquid is filtered and made up to half

a litre. It should be kept in a bottle to which air has free access. Litmus is

not serviceable in the presence of free carbonic acid, and it gives no definite

end-reaction with most of the organic acids. With mineral acids and caustic

alkalies, litmus, like other indicators, is sharp and delicate, but it possesses no

advantages over methyl orange. With the two indicators^ methyl orange and
phenolphthalein, practically all acidimetric and alkalimetric operations can be

performed, and most chemists have now discarded litmus altogether in

volumetric analysis.

Preparation of Standard Solutions :

—

Normal Sulphuric Acid.

1 litre = 49 grammes H.
2
S04*

About 30 c.c. of pure concentrated sulphuric acid (preferably distilled) are

diluted with four or five times as much water, the Tnixture allowed to cool,

and then made up with more water to a litre. This solution will now require

standardising—that is, its strength must be accurately ascertained. For this

purpose 1*06 grms. of pure anhydrous sodium carbonate are dissolved in about
100 c.c. of water and a few drops of methyl orange added. The sulphuric acid

solution is now run in from a burette until a faint pink colour is produced.

The operation is best performed in a white porcelain dish, stirring the liquid

with a glass-rod whilst the acid is being run in. If the acid were strictly

normal, exactly 20 c.c. would be required, but in all probability it will be found
too strong. Suppose 19*5 c.c. of the acid solution were required, it is evident
that this amount contains as much sulphuric acid as 20 c.c. of strictly normal
acid. Consequently, in order to make the acid of the required strength, all

that is necessary is to accurately measure the volume of solution and add water
in the proportion of 0*5 c.c. to every 19*5 c.c Another titration with 1*06 grms.
of pure sodium carbonate is now made, when, if care has been duly tak(*ii,

exactly 20 c.c. of the acid will be required. One standard acid at least should
be prepared with the greatest care, leaving no doubt of its accuracy. As
sulphuric acid can be very accurately estimated gravimetrically by means of

barium chloride, the volumetric determination may be controlled in this way.
It is important to bear in mind that the sulphuric acid used should be free
from sulphates, otherwise the precipitation method would give too high
results. The acid on ignition should leave no appreciable residue, neither
should it contain ammonium sulphate. In order to control the strength of
normal sulphuric acid gravimetrically, 10 c.c. may be withdrawn by means of an
accurate pipette, and diluted with about loO cc. of water. A few drops of
hydrochloric acid are added, and the liquid heated to the boiling point, when a
solution of barium chloride is slowly and carefully added until no further
precipitate takes place. The solution is now kept hot for two or three hours
on the water bath (the beaker being covered with a clock glass to prevent
evaporation), after which time the clear liquid is poured on a filter, and the
precipitate treated with boiling water. The barium sulphate is thus washed
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two or three times by decantation, when it s wholly transferred to the filter

and washed with hot water until free from either barium or chlorine, shown
respectit^ely by adding sulphuric acid or silver nitrate to a little of the filtrate.

The filter and contents are dried, the precipitate transferred to a weighed
crucible, the paper incinerated separately and added to the bulk, and the whole
heated at first gently, and then to bright redness for ten minutes, cooled, and
weighed. 10 c.c. of normal sulphuric acid treated in this manner should give
1*165 grins, of BaS04 ,

corresponding to 0*490 grm. of sulphuric acid. From the
normal sulphuric acid, 5i and solutions may be prepared by carefully

diluting with the requisite amount of distilled water.

Instead of precipitating with barium chloride, P. W, Richardson *

neutralises a given weight of sulphuric acid with barium hydrate solution,

evaporates to dryness in a platinum dish, and heats the residue to bright
redness.

Normal Hydrochloric Acid.

1 litre = 36*5 grammes of IICl.

Hydrochloric acid boiling under the ordinary atmospheric pressure has a
constant composition. It contains 20*2 per cent. HCl, and has a specific

gravity of 1*10. If 181 grms. or 164*.5 c.c. of this acid be diluted to a litre it

forms an approximately normal solution, which may be standardised volu-

metrically exactly in the same manner as sulphuric acid, 1*06 grms. of pure
sodium carbonate requiring 20 c.c. of the normal acid as with sulphuric.

Normal Caustic Soda.

1 litre =z 40 grammes of NaHO.

About 50 grms. of pure caustic soda of commerce (purified by alcohol) are

dissolved in a litre of water and the solution (25 c.c. or 50 c.c.) titrated with
normal sulphuric acid and methyl orange. The solution will most probably be
found too strong. It is carefully diluted with the requisite amount of water
(as in the adjustment of sulphuric acid described above), and again titrated

when 25 c.c. should be exactly neutralised by 25 c.c. of the normal acid.

The preparation of other standard solutions is given in their respective
places when treating of the substances to bo analysed.

ANALYSIS OF ALKALIES AND ACIDS.

Analysis of Sodium Carbonate.—Sodium carbonate, in a state of greater

or less purity is known in commerce under such names as soda refined alkali^

ci'ystal carbonate, soda crystals, «kc. Soda ash varies greatly in composition
;

some qualities consisting almost entirely of sodium carbonate, whilst others

contain more or less caustic soda, as well as many impurities—sulphides,

sulphites, sulphates, iron, calcium, alumina, tka

In some cases it may only be necessary to determine the amount of total

alkali present
;

in others the caustic soda as well as the carbonate ;
whilst in

others again a more complete analysis may be required.

Insoluble Matter.—10 grms. of the sample are dissolved in hot water,

filtered, and the residue washed until free from soluble salts. The filter and
residue are then dried and ignited in a crucible and weighed.

• Joum. Soe, /nd., 1907, p. 78.
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Total Alkali.—The filtrate and washings are cooled and diluted to a litre

;

100 ac. are withdrawn by means of a pipette, and, with methyl orange as an

indicator, titrated with normal sulphuric acid. Each c.c. of acid required

corresponds to 0 031 grm. Na^O or 0*053 grm. Na2003.

Caustic Soda.—250 c.c. of the solution (10 grins, per litre) are put into a

500 c.c. flask, an excess of a perfectly neutral solution of barium chloride

added, and the flask filled to the mark with distilled water which has been

recently boiled and cooled so as to bo free from carbonic acid. The flask is

well shaken and then allowed to remain at rest until the precipitated barium
carbonate has subsided, when 200 c.c. of the clear supernatant liquor (equal to

100 c.c. of original solution) are withdrawn and titrated with /^sulphuric acid.

Either methyl orange or phenol pi ithalein may be used in this case as indicator

Each c.c. of acid corresponds to 0*0031 grm. Na^O or 0*004 grm. NaHO.
If oxalic acid is used in place of sulphuric or nitric acid, the titration may

be carried out in the liquid containing the precipitated.barium carbonate, and
the time allowed for settling is thus saved.

Caustic soda may also be determined in a caustic soda ash by means of

strong alcohol, sodium carbonate being insoluble. For this purpose 2 grins, of

the sample may be put into a 100 c.c. flask with about 80 c.c. of 96 per cent,

alcohol and heated on the water-bath. After cooling, alcohol is added to the

mark; the flask is well shaken and allowed to stand for the insoluble

carbonate," <kc., to subside. 50 c.c. of the clear supernatant liquid are with-

drawn and titrated with ‘icid, as above, using phenolphthalein as indicator.

Caustic soda may also be separated and estimated by extracting the sample
(about 2 to 5 grms.) with 96 per cent, alcohol in a Soxhlet’s apparatus
(see Analysis of Soap^ p. 776). This method is especially to be recommended
when it is desired to determine very small quantities of caustic soda in soda

ash.

Sodium Carbonate.—From the number of c.c. of normal acid required to

neutralise i grm. of total alkali, the number of c.c. of the same acid required to

neutralise the caustic soda in 1 grm. is deducted, and the difference calculated

into sodium carbonate.

Examplt ,— 100 c.c. of a solution (10 grins, per litre) of soda ash (= I grm.) neutralised
16 c.c. of normal sulphuric acid.

1 grm. treated as above for caustic soda = ‘JO c.c. - *J c.c. of normal acid.

. •
. 0 040 X 2 X 100 = 8'00 per cent. NaHO.

16 — 2 = c.c. of normal acid corresponding to carbonate.

. *. 0*053 X 14 X 100 = 74*20 per cent. Na^COj.

Sodium sulphate is best determined gravimetrically. 2 to 5 grms. of the
sample are dissolved in 100 to 200 c.c. of water and the solution acidulated with
hydrochloric acid. The liquid is boiled to expel carbon dioxide, precipitated
with a slight excess of barium chloride and treated as described under Standard
Sulphuric Acid (p. 752). 233 parts of barium sulphate correspond to 142 parts
of anhydrous soaium sulphate.

Example,—200 c c. of the solution (
= 2 grms.) treated as above yielded 01165 grm.

barium sulphate.

. 0 1165 X 100 X 142
. • .

2 x
~

233
~ ^

Sodium chloride may be determined volumetrically by means of silver
nitrate, using potassium chromate as an indicator. A decinormal solution of
silver nitrate is prepared by dissolving 16*966 grms. of the pure substance in a
litre of water. 1 c.c. of this solution « 0*00355 grm. chlorine or 0*00585 grm.
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sodium chloride. Before use, this solution should be checked by titrating with

it 20 c.c. of a decinormal solution of pure sodium chloride, which should require

20 c.c. for the complete precipitation of the chlorine it contains. Pure sodium
chloride is best prepared by dissolving about 50 grnis. of common salt in as

little water as possible, filteiing and passing hydrochloric acid gas (obtained by
quickly heating a mixture of common salt and sulphuric acid in a flask) into

the solution, which is contained in a beaker. It is best to connect the end of

the gas delivery tube to a funnel by means of india-rubber tubing and allow

the wide portion of the funnel to dip into the liquid, otherwise the end may
become blocked with crystals of salt. The sodium chloride is thus completely

precipitated, and after decanting the mother-liquor, which contains magnesium
chloride, <fec., the pure salt is washed with the least possible amount of water,

drained, dried in a porcelain dish, and heated over a flame until all hydrochloric

acid is volatilised. The salt is pulverised and bottled whilst quite warm.
5*85 grms. of the pure dry sodium chloride are weighed off, dissolved in water,

and made up to 1 litre.

100 c.c. of the soda ash solution
(
= 1 grm.) are exactly neuti alised with

jjj nitric acid (having determined the total alkali, the exact amount of nitric

acid can be added direct) in a porcelain basin, a few drops of a solution of

potassium chromate are added, and the silver solution run in from a burette

until the liquid acquires a faint orange tint.

Example ,—100 c.o. of soda ash solution jirepared as above and treated as described

re(juired 5 c.c. ^ AgNOj,

• •
, 5 X 0*00585 X 100 = 2*92 per cent. NaCl.

The operation depends on the fact that when silver nitrate is added to a
neutral mixture of a chloride and a chromate, silver chromate, which is of a
crimson colour, is not formed until the whole of the chlorine present in the
solution has combined to form silver chloride.

Sodium sulphide is indicated by the evolution of sulphuretted hydrogen
when the sample is treated with an excess of hydrochloric acid. A more
delicate test is sodium nitroprussidc. Filter paper saturated with this reagent

is dipped into a solution of the sample ; if turned blue or violet, a sulphide is

present. The amount may be determined by means of a standard solution of

ammoniacal silver nitrate. This .solution is prepared by dissolving 13*82 grms.
of pure silver in dilute nitric acid, adding an excess of ammonia, and making up
to a litre

;
1 c.c. = 0*005 sodium sulphide. The operation is performed by

adding ammonia to 100 c.c. of the soda ash solution (10 grms. per litre), and
heating to boiling. The standard solution of silver is then run in until no
further precipitate of silver sulphide takes place. The exact point can only be
a.scertained by filtering a few drops of the liquid, and testing the clear filtrate

with a drop of the standard solution. For this and similar operations Beale’s

filter is very useful.

Example^—100 c.o. of soda ash solution required 1 *5 c.c. ammoniacal silver nitrate.

• 1*5 X 0*005 X 100 = 0*75 per cent. Na^S,

Sodium sulphite, together with sodium sulphide, may be determined by
means of a decinormal solution of iodine (see p. 783). Add to 100 c.c. of soda
ash solution (10 grms. per litre) an excess of acetic acid and a little starch
solution. The iodine solution is dropped in until a blue colour is produced.
The amount of iodine required by the sulphide (already determined, if present)
is calculated (1 c.c. of iodine == 0*0039 grm. NagS), and deducted from the
total amount consumed. The difference represents the sodium sulphite present
1 O.C. of iodine = 0*0063 grm. Na-gSOg.
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Example,—100 0 .0 . of soda ash solution (10 ^rms. per litre) treated as above required
1*5 0.0 of ammoniacal silver nitrate for precipitation of the sulphide.

1 0 . 0 . ammoniacal silver nitrate = 0*005 grm. sodium sulphide.

.
• . 1*5 c.c. = 0005 X 1*5 = 0 0075 grm. NajjS.

Another 100 c.c, soda ash solution required 2*1 0.0. of iodine to produce a blue

colour.

1 c.c. ^ iodine « 0*0039 «^rm. sodium sulphide.

. *. 2*1 c.c. ^ iodine = 0*0039 x 2*1 = 0*00819 grm. sodium sulphide.

0‘(X)819 - 0*00750 = 0*00069 sodium sulphide to be converted into sodium sulphite.
AO

0*00069 ^ = 0*0011 grm. sodium sulphite.

• 100 O.O. soda ash contain 0*0011 grm. sodium sulphite.

. • . 0*0011 X 100 = 0*11 per cent, Na.2S03.

Except in very crude samples of soda ash, the amount of sulphide and
sulphite present is usually very small.

Oxide of Iron and Alumina.—In several applications of soda ash, iron, if

present^ even in very small proportions, is a very objectional impurity. If, for

example, iron is present in soda ash used for milling woollen cloth previous to

dyeing, the fibre absorbs the oxide of the metal, which renders it impossible to

obtain subsequently any bright shades with mordant colours. The oxide of

iron present is also liable to work on to the cloth irregularly, and when such
cloth is dyed, dark stains are produced.

The mixed oxides of iron and aluminium may be estimated by taking about

5 grms. of the sample, dissolving in water, and adding an excess of hydrochloric

acid and a little nitric acid. The liquid is boiled and a alight excess of

ammonia added. The precipitate is washed at first by decantation, collected on
a filter, and thoroughly washed. It is then dried, ignited in a crucible, and
weighed. The amount of iron may be determined by dissolving the mixed
oxides in hydrochloric acid, or, preferably, by taking a fresh portion (about

5 grms.) of the sample, adding an excess of sulphuric acid, and boiling to expel

carbon dioxide and any sulphuretted hydrogen or sulphur dioxide which may
be present. The iron is then reduced to the ferrous state by means of pure
zinc, as described under iron compounds {Analysis ofMordants^ p. 792), and then
titrated with potassium permanganate, each c c. of which corresponds to

0*00112 grm. Fe or 0*00160 grm. FcaO,. If the amount of iron present is very
small, it is best determined by colour titration (see Analysis of Water

^

p. 770).

The amount of ferric oxide obtained is then deducted from the mixed oxidea^

the difference giving the alumina present, which, however, will probably include
a little silica. The silica, if necessary, may be removed and estimated as

described under Analysis of Water,

Lime may be estimated in the filtrate from the iron oxide and alumina by
concentrating and adding a slight excess of ammonium oxalate. Since the
amount of lime in any case will only be small, the calcium oxalate after

thorough washing may be taken direct with the filter and ignited in a crucible.

When the carbon of the filter has been completely burnt, the crucible is cooled,

and a little pure sulphuric acid cautiously added. The excess of sulphuric acid
is carefully driven off, and the calcium sulphate weighed. 136 parts of

CaS04 * 56 parts of CaO. Lime may be more quickly determined by trans-

ferring the well-washed precipitate of calcium oxalate to a beaker, adding hot
dilute sulphuric acid, and titrating with standard permanganate (see Analysis

of Water, p. 771).

Water.—Since the value of soda ash and other forms of sodium carbonate is

determined by direct analysis, the estimation of water is not of much importance.
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In the case of a complete analysis, however, it should not be omitted. About
2 grms. of the sample are gently ignited to low redness in a crucible for 20 to

30 minutes. With a carbonated alkali the loss in weight may be directly cal-

culated as water ;
but if caustic soda be present, it will, under ordinary condi-

tions, absorb carbon dioxide with formation of carbonate. A dry soda ash

containing caustic soda may be found to be heavier after ignition than before.

If the operation is performed in a shallow platinum capsule, the caustic soda
present will usually, in the course of an hour or so, become completely converted
into carbonate. The coriveision into carbonate may be ensured by addition of

ammonium carbonate. The amount of COg thus absorbed is calculated from
the caustic soda present, and added to the loss in weight sustained on heating.

Analysis of Caustic Soda,
—Sodium Hydrate.—The methods given under

sodium carbonate are used also for caustic soda, the chief difference being that,

whereas soda ash, tkc., consist essentially of sodium carbonate with (possibly)

small quantities of sodium hydrate, commercial caustic soda consists essentially

of sodium hydrate with (possibly) small quantities of sodium carbonate.

Small quantities of carbonate in caustic soda may be conveniently estimated

in the following manner :—A weighed amount of the sample is dissolved in

about 200 C.C. of cold water (free from COg), and a few drops of phenolphthalcin

added. Normal sulphuric acid is slowly and carefully added until the red

colour is just discharged. At this point the caustic soda is completely

neutralised, and the carbonate converted into bicarbonate. A few drops of

methyl orange are now added to the solution, and the addition of normal acid

continued until an orange colour appears. The number of c.c. of acid required

after adding methyl orange multiplied by 2 represents the amount of sodium
carbonate present. Deducting that number from the total amount of acid

consumed, the difference represents the sodium hydrate.

Example.— 10 grms. of caustic soda were dissolved in 500 c.c. of water. 60 c.c.

(= 1 grm.) were taken, diluted with cold (recently boiled) distilled water, and with
phenolphthalein titrated with normal acid, as above described. 18 c.c. were required.

After adding methyl-orange, 0*8 c.c. of acid was required,

1 c.c. of normal acid = 0 040 grm. NaHO, or 0*053 grm. Na-jCO,.

0*053 X 1 6 X 100 = 8*48 per cent. NaaCOi.

0 040 X 17 -2 X 100 = 68-80 „ NaHO.

In place of the methyl orange and phenolphthalein. Lunge* has recom-

mended the use of phenacetolin for estimating carbonates in presence of caustic

alkalies. A solution of the indicator of suitable strength is prepared by
dissolving 2 grms. in a litre of alcohol. This indicator is of a yellow colour in

pi*esence of caustic soda and potash and free mineral acids, but red in presence

of carbonates and bicarbonates. A few drops of the indicator are added to the

solution to be tested, and normal acid added until the liquid acquires a rose-red

tint. The volume of acid consumed corresponds to the amount of caustic

alkali present. The addition of acid is now continued, the liquid becoming of

a deeper red until suddenly it again becomes yellow. The second volume
of acid added corresponds to the amount of sodium carbonate present.

Analysis of Potassium Carbonate.—PeaW Ash’^Potash.

Analysis of Caustic Potash.— i/yrfrafe.

The analysis of potassium carbonate and caustic potash does not differ

essentially from that of the corresponding sodium compounds

—

1 C.C. of normal acid = 0-069 grm. K^COg
« 0*056 „ KHO
« 0*047 „ K,0.

* Journ. Soc. Chem. Ind., 1882, p» 56.
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Estimation of Potash by Platinum Chloride.—Since potash salts frequently

contain considerable quantities of soda salts, either as natural impurities or

adulterations, it is often necessary to estimate the amount of real potash present.

The alkalimetric process, of course, would include soda, if present. The be'*t

method for estimating potassium in presence of sodium salts, although often

considered too tedious and expensive for technical purposes, is undoubtedly by
precipitation with platinum cfiloride. 5 grms. of the sample are dissolved in

500 c.c. of water. If any insoluble matter be present it can be allowed to

subside, and 25 c.c. of the clear solution drawn off and introduced into a

porcelain dish. A slight excess of hydrochloric acid is added, the dish being

covered with a clock glass to prevent loss from effervescence. The clock glass

is removed, taking care to wash the under side into the dish, an excess of

platinum chloride added, and the solution evaporated nearly to dryness on a

water bath The solution should remain highly-coloured yellow during the

whole of the evaporation. If it becomes colourless, or nearly so, more platinum

chloride solution must be added. The dish is allowed to cool (the residue should

be still moist), and a mixture of alcohol and ether added in ordei‘ to dissolve

the excess of platinum chloride and sodium salts present. After 10 or 15

minutes the liquid is decanted through a small filter, and the operation repeated

four or five times, until, in fact, the filtrate is not only colourless, but also

leaves no more than the slightest stain when a drop or two are evaporated on a
watch-glass. The bulk of the precipitate will be left in the basin, but a small

quantity will also be on the filter. The precipitate is transferred to a small

weighed platinum or porcelain basin, and the small portion on the filter also

washed in by means of hot water. The liquid is evaporated to di’yness and
dried at lOo® 0. in the water oven and weighed.

485 parts of the precipitate (KoPtCl^) correspond to 1 38 parts of KgCO.^.

If the substance to be analysed contains more than traces of sulphates, the

sulphuric acid should be removed by barium chloride, otherwise the potassium
platinum chloride is liable to be contaminated with sodium sulphate. This,

however, may be prevented without practically affecting the accuracy of the

results by having an excess of hydrochloric acid present, and allowing about
half a cuoic centimetre of liquid to remain in the dish before adding alcohol and
ether. During the whole of the process, care should be taken to prevent access

of vapours of ammonia, since ammonia also gives a double salt with platinum
chloride, possessing similar properties to the potassium compound.

Estimation of Potash by Tartaric Acid.—2 grms. of the sample are washed
into a small fiask with about 35 c.c. of water, and neutralised by tartaric acid.

50 c.c. of a saturated solution of sodium bitartrate are added to the flask, and
well shaken at intervals during the course of an hour. The precipitated

potassium bitartrate is then collected on a small filter and washed with a cold
saturated solution of potassium bitartrate. 'J'he filter and contents are put
back into the flask, which may contain a little of the precipitate, hot water
added, and the solution, with phenolphthalein as an indicator, titrated with
normal caustic soda.

1 C.C. of normal soda => 0*069 grm. K,COy or 0*056 grra. KHO.

Indirect estimation of Potash and Soda.—From 0*5 to 1 grm. of the sample is

dissolved in water and a slight excess of hydrochloric acid. The solution is

heated to tbe boiling point and, if any sulphates are present, barium chloride

added. The barium sulphate is removed by filtration, and the excess of barium
in solution precipitated by ammonium carbonate and ammonia. The filtrate^

from the barium carbonate precipitate is evaporated to dryness in a platinum^
dish, and the residue ignited to expel ammonium compounds. After cooling,

tne ignited residue is treated with hot water, and the solution filtered from any



ANALYSIS OF ALKALIES AND ACIDS. 759

insoluble matter. The clear filtrate and washings, with addition of a little

hydrochloric acid, are now evaporated to dryness in a weighed platinum dish,

and the residue heated to about 180® C. in an air-bath, cooled, and weighed.

This gives the mixed potassium and sodium chlorides present in the sample,

and by estimating the combined chlorine, the amount of potassium and sodium
chloride respectively can be calculated. The chlorides are dissolved in water
and diluted to 500 c.c.

;
50 c.c. are withdrawn and titrated with silver

nitrate, as given under Analysis of Sodium Carbonate (p. 754). Each c.c. =
0-00355 grm. Cl. The amount of potassium is found by multiplying the

difference between the mixed chlorides and chlorine by 1 *54, subtracting the

chlorine and dividing by 0*63.

Analysis of Ammonia.—Ammonium Hydrate .—Two qualities are known
in commerce—viz., gas liquor ammonia and sulphate ammonia. The strongest

liquor ammonice of commerce has a specific gravity of 0*880 and contains about

30 per cent, of NHg. A close approximation of the strength of a solution of

ammonia may be ascertained by a careful determination of its density. For
this purpose a specific gravity flask marked on the neck to hold 25 grms. of

distilled water may be conveniently used. The dry flask is tared, carefully

filled with the ammonia and again weighed. The weight of the sample thus

obtained divided by 25 gives its specific gravity (water = 1 ), and on reference to

tables the percentage of NHg is ascertained. The flask should be filled with

distilled water and weighed to see that it really does hold exactly 26 grms.

The specific gravity may also be taken by means of a delicate hydrometer.
The table on p. 215 shows the amount of NHg in solution of various

densities according to Lunge and Wiernik.

Estimation of Free Ammonia by Titration.—The 25 c.c. of ammonia used in

taking the density, of which the weight is therefore known, may be diluted

with water to 600 c.c. Of this solution 50 c.c. are withdrawn and, with
methyl orange as an indicator, titrated with normal sulphuric acid.

1 c.c*. of normal acid » 0*017 grm. NII
3

.

Example.—25 0 .0. of a sample of ammonia weighed 22*888 grms. Specific gravity,
22*888

therefore, = —
^^5

- 0*9155. The 25 c.c. were diluted to 500 c.c., and 60 c.c. of this

solution required 31*8 c.c. of normal sulphuric acid.

•017 X 31*8 X 10 X 100
*22*888

23*60 per cent. NH^.

Gas liquor ammonia may contain sulphides and tarry matter, which for

some purposes are objectionable. Sulphides may be detected by the violet

colour imparted to paper saturated with a solution of sodium nitroprusside.

The presence of tarry matter is indicated by the smell which is gradually
developed when a sample of ammonia is allowed to evaporate spontaneously.
Commercial samples of ammonia, when neutralised by nitric acid, frequently
develop a rose-red colour and a peculiar odour, due to the presence of minute
quantities of certain organic bases.

Estimation of Combined Ammonia.—The titration of ammoniacal solutions
with standard acid as detailed above only shows the amount of free ammonia
present. If the ammonia is in combination with an acid, as in ammonium
sulphate, the total ammonia may be determined by distilling a weighed
amount of the substance in solution with lime, baryta, magnesia, potash, or
soda, preferably the Ikst mentioned substance lue evolved ammonia is

collected in a known volume of standard acid and titrated back with standard
alkali, or absorbed in an excess of hydrochloric acid and the ammonium
chloride thus formed estimated by precipitation with platinum tetrachloride.
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The total ammonia found by distillation less the amount found by titration

gives the quantity which is present in combination with acids. 1 grm. of the

ammonium salt is weighed and transferred to a flask of about 200 c.c. capacity,

together with 25 c.c. of water. The flask must have been previously fitted with

a rubber cork having two openings, through one of which passes a tapped funnel

holding a strong solution (10 per cent.) of caustic soda. A glass tube about 30

inches long is inserted in the other opening and inclined upwards at an angle of

about 30* in order to prevent any alkali being carried over mechanically with
the ammonia. Tiie other end of the tube is bent downwards and passed

through a cork into a flask of about 500 c.c. capacity containing 40 c.c. of normal
sulphuric acid. The outlet of this receiving flask is fitted with a short wide
tube containing glass wool or glass beads through which the standard acid has
been poured. Both ends of the distilling tube should be cut off at a sharp angle,

and the one in the receiver must reach nearly to the surface of the standard

acid. During the distillation the receiver must be kept cool by being placed

in a vessel of cold water. Heat is applied to the small flask as soon as the

caustic soda solution has been run in. The liquid should be boiled for about
thirty minutes. The small tube containing the glass-wool saturated with sul-

phuric acid is washed well with distilled water into the flask, and the residual

acid determined by normal caustic soda, using methyl orange as indicator.

Example ,— I prm. of ammonium sulphate was distilled, as above described, into 40 c.c.

of normal sulphuric acid. The acid remaining neutralised 25 c.c. of normal soda
; therefore,

15 c.c. of acid were neutralised by the ammonia.

1 c.c. of acid = 0*017 grm. NH,.

.•.0 017 X 16 X 100 = 25*50 per cent. Nllj.

If it is desired to estimate the ammonia gravimetrical ly, hydrochloric is used
in place of sulphuric acid. Aftt r the distillation, the acid solution of ammonium
chloride is poured into a porcelain dish, platinum chloride solution added, and
the whole evaporated nearly to dryness on the water-bath. The double chloride
of ammonium and platinum thus formed is treated in exactly the same manner
as the corresponding potassium compound described under potash salts (p. 758).
442*5 parts of (NH4)^,PtClg correspond to 34 parts of NH3.

Example.— grm. ammonium sulphate was distilled with soda, as explained above,
and the acid distillate on treating with platinum chloride yielded 1*6785 grm. (NH4 ) 2

,PtClQ

1 »6785 X 34 X m 25 '80 Tiftr nftnt-

Analysis of Sulphuric Acid,— 0/ By a careful determination
of its specific gravity, the strength of a sample of sulphuric acid may be
approximately ascertained. The exact temperature at which the density is

taken must be noted and, if necessary, corrections made, otherwise the results
will be incorrect. A difference of 2* C. in the temperature may, if neglected,
cause an error of 3 per cent, of sulphuric acid calculated from tables.

The tables given on pp. 164 and 165 show the strength of sulphuric acid of
different densities.

Titration.—25 c.c. of the sample accurately weighed are diluted with water
to a litre. 25 c.c. are withdrawn and titrated with normal caustic soda and
methyl orange. 1 c.c. = 0*049 grm. IL^SOy The strength of the acid may also
be ascertained by running the dilute solution from a burette into a solution of
pure sodium carbonate. If 1*082 grms. of sodium carbonate is taken, the number
of C.C. of add required to neutralise it contains exactly 1 grm. of H2SO4.
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Exomph.—^ O.O. of sulphuric acid weighing 46 gnus, were diluted to a litre.

r082 NajCOs neutralised 22*5 c.c. acid.

22*5 c.o. .
*

. contains 1 grm. H2SO4.

1,000 c.c. .
•

. „ 44*44 grms. HaS04.

44*44 X 100 A/j OA i XT= 96*60 per cent. H2SO4.

Sulphuric acid of commerce is liable to contain numerous impurities, chief

amongst which are sulphates of lead, iron, and soda, arsenious acid, and
nitrogen acids. Arsenic is very often present in very considerable quantities

in acid made from pyrites.

Sulphate of lead is indicated by the formation of a white precipitate on
dilution with water. It may be estimated by taking about 'lb c.c. of the

sample and adding 25 c.c. of water and 50 c.c. of alcohol. The liquid is filtered

and the precipitate washed thoroughly with alcohol. The lead sulphate is

dried, ignited in a porcelain crucible, and weighed. This determination,

however, is not often necessary
;

it usually suffices to ignite about 10 grins, of

the acid in a crucible and weigh the residue. The amount obtained, as a rule

very small, of course includes sodium sulphate, if present.

Iron may be determined by igniting 10 to 20 grms. and treating the residue

as given under Analysis of Water (p. 770).

The estimation of iron direct by reduction with zinc and subsequent
titration with potassium permanganate cannot be recommended, since arsenic,

if present, would seriously interfere with the reaction.

Nitrogen Acids.—Nitrogen compounds in sulphuric acid are especially

mischievous in acid used for dissolving indigo, since a portion of the colouring

matter is thereby destroyed, and the resulting extract is not so bright. They
may be detected by carefully pouring a solution of ferrous sulphate into a

test-tube containing the acid, the formation of a brownish-purple ring where
the two liquids meet indicating the presence of oxides of nitrogen. A more
delicate method, recommended by Thorp Whitaker,* is the following:

—

25 to 50 c.c. of the acid are diluted with half the volume of water, and a drop
of a 1 per cent, alcoholic solution of diphenylamine added. The liquid, on
stirring with a glass rod, becomes coloured blue in the presence of nitrogen

acids. The depth of the colouration is in proportion to the amount present.

On standing, the colour gradually disappears.

According to Lunge, this test fails, however, in the presence of selenium
(which can be recognised by adding to the acid a strong solution of ferrous

sulphate, when a brownish-red precipitate will make its appearance, which
cannot be confounded with the colour produced by the test for NO mentioned
above). If selenium be present the nitrogen acids are detected by the addition

of brucine sulphate solution to the diluted acid, a red colour demonstrating
their presence.

Arsenic, if present in considerable quantities, is readily detected by diluting

about 25 c.c. with 150 c.c. of water, and passing a current of sulphuretted
hydrogen through the liquid. A yellow precipitate indicates arsenic, which
may further be confirmed by treating the precipitate with a strong solution of

ammonium carbonate, in which reagent arsenious sulphide is soluble.

If the yellow precipitate from a given weight of acid (about 50 grms.) be
collected on a weighed filter paper, washed thoroughly, dried at 100"* C., and
weighed, the amount of arsenic present may be ascertained.

246 parts of the precipitate AS2S3 =198 parts of As^O^.

* Joum» Soc, Dyers and Col», 1885, p. 91.
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Blattner and Brasseur* estimate arsenic in sulphuric acid (also in hydro-

chloric acid) by converting it into the tri-iodide which is nearly insoluble in

strong acids. 25 c.c. of the acid, which should be approximately of 1*45 sp. gr.,

are mixed with 25 c.c. of pure hydrochloric acid and 5 c.c. of a 30 per cent,

solution of potassium iodide. The precipitate of arsenic tri-iodido is filtered off

through glass wool, washed with pure hydrochloric acid containing 10 per cent,

of the potassium iodide solution, and dissolved in water. Sodium bicarbonate

is added and the solution titrated with ^ iodine, each c.c. of which equals
0*00375 grm. of arsenic.

Small quantities of arsenic are best detected and estimated by Marsli's test

as given under Textile Fabrics.

Analysis of Sodium Sulphate.—Sodium sulphate is met with in the

market as salt-cake and as Glauhersalt^ or crystallised sodium sulphate. The
latter (made by crystallising from salt-cake) is used in very large quantities

in numerous dyeing operations. It is rarely necessary to make an examina-
tion of this substance unless it bo to test for iron and free sulphuric acid

when used for dyeing unions. Salt-cake usually contains about 95 per

cent, of anhydrous sodium sulphate. The impurities are aluTniniiira, calcium,

and ferric sulphates, free sulphuric acid (as bisulphate), sodium chloride,

insoluble matter, and water. The amount of sodium sulpliate may either be
estimated direct or ascertained by determining the amount of total impurities.

These impurities may be estimated by the methods given under sodium carbon-

ate (p. 753). For the direct estimation, Grossmann’s process,! described in

Sutton’s Volumetric Analysis^ is to be recommended. Briefly, about 4 grms. of

the salt are dissolved in water, and an excess of barium hydrate added, which
precipitates the sulphuric acid as well as oxide of iron and alumina. A stream
of carbon dioxide is passed through an aliquot part of the filtered solution, and
the liquid boiled, by which means the excess of baryta and any lime are

removed. The liquid is again filtered, and an aliquot part titrated with
standard sulphuric acid. 1 c.c. of normal acid = 0 071 grm. NagSO^. For
details as to the necessary corrections see the works mentioned.

Analysis of Sodium Sulphide.—Sodium sulphide is used in great quanti-

ties in the dyeing of sulphur colours. It comes into the market in two forms

;

crystalline, containing 9 molecules of water, and in the more or less anhydrous
state. It may be estimated by means of a decinorinal iodine solution with
starch as an indicator. 10 grms. of the sample are dissolved in a litre of

water, and this solution run into 25 c.c. iodine solution diluted with 100 c.c.

water, containing a little acetic acid. When nearly colourless a little starch

solution is added and the titration continued until the blue colour is discharged.

1 C.C. iodine = 0 01 2 grm. Na
2
S, 9 HoO.

Analysis of Hydrochloric Acid {Muriatic Add, Sjnrits of Salt).—The
crude acid, obtained in enormous quantities as a secondary product in the manu-
facture of soda ash, is usually of a yellow colour, due to the presence of organic
matter and iron. Other impurities which may be present are sulphuric acid,

common salt, and arsenic. The strength of the pure acid may be conveniently
ascertained by a determination of its density. The usual impurities, even in

the crude acid, have little effect upon the density, although, of course, it is

possible for the acid to be adulterated with common salt. The stronge.st

solution of hydrochloric acid has a density of 1*21, and contains 43 per cent.

HCl. The usual strength of commercial acid is 1*16 specific gravity, which
contains 32 per cent. HCl. The table on p. 167 shows the percentage of HCl
in solutions of various densities.

• Ch&n, Zeit, 1904, p. 211 ; Joum. Soc, Chem, Iiid.t 1004, p. 338.
t Chem. Fews, vol. xli., 1880, p. 114.
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Titration of Hydrochloric Acid is performed in exactly the same manner as

that of sulphuric acid. 50 c.c. of the sample are weighed and diluted to a

litre; 100 c.c. of this solution titrated with normal caustic soda. 1 c.c. =
0-0365 grm. HCl.

If sulphuric acid be present it will be necessary to deduct the acidity due
to that acid (determined gravimetrically) from the total acidity, after making
allowance for any sodium sulphate present.

Sodium chloride is determined by evaporating a weighed portion of the
acid to dryness, igniting gently, and testing with silver nitrate.

Sodium sulphate may be estimated by evaporating and igniting as in the
preceding test, dissolving in water, filtering offinsoluble matter, and evaporating

to dryness. The residue, which consists of sodium chloride and sodium sulphate,

is weighed. After deducting the amount of sodium chloride found as above,

the remainder is reckoned as sodium sulphate. The residue should be tested

for lime, which may be present in small quantities.

Arsenic and iron may be determined as in sulphuric acid.

Analysis of Nitric Acid.—Two qualities of ordinary nitric acid are

known in the trade—viz., single aqua fortis^ having a density of 1*165, and
contiiining 27 per cent, of HNOg

;
and double aqua fortis^ having a density of

1*325, and containing about 51 per cent, of HNO3 .

The amount of HNO3 in solutions of nitric acid of various densities is given

in the table on p. 169.

Titration of Nitric Acid.—50 c c. of the sample are weighed and diluted to a
litre, and 100 c.c. of this solution taken for titration. 1 c.c. of normal caustic

soda = 0*063 grm. HNOg.
The usual impurities in commercial nitric acid are sulphuric acidy hydro-

chloric acidy and sodium nitrate. These may be readily detected and estimated

by processes already described.

Analysis of Sodium Nitrite.—This salt is used in the manufacture of

azo-colours and some other dyestuffs, and in the dyehouse for the production of

azo-colours on the fibre. Sodium nitrite may be conveniently determined by
potassium permanganate solution. 1 grm. of the sample is dissolved in about
300 c.c. of cold water

;
to this liquid permanganate is added drop by drop

until it has a permanent red colour, then a few drops of dilute sulphuric acid,

and immediately afterwards a known excess of the permanganate. The liquid,

which should now be of a dark red colour, is strongly acidified with sulphuric

acid, heated to boiling, and the excess of permanganate determined by means
of oxalic acid. 1 c.c. permanganate = 0*00345 grm. NaNOo.

Analysis of Acotic Acid.—Acetic acid for technical purposes is obtiiined

largely by the distillation of wood. The crude acid known as pyroligneous acid

contains, in addition to acetic, a number of other acids as well as acetone, other

ketones, wood oils, (kc. By neutralising with lime and distilling the purified

acetate of lime with a mineral acid, a purer acetic acid is obtained. Pure acetic

acid has a density of 1*055, but a .solution containing 43 per cent, of acetic acid

also possesses the same density. On account of this anomaly a direct deter-

mination of the specific gravity cannot be utilised for ascertaining the strength
of solutions of even pure acetic acid except in those cases where the density is

lower than 1*055. By diluting tlie liquid with water, however, and taking the
density again, one may ascertain whether the sample contains more or less than
77 per cent, of acid (see p. 170). With the crude acid, the specific gravity is

no criterion whatever.
The table on p. 170 shows the percentage of acetic acid in solutions of

various densities.

^
Titration.—In estimating acetic acid, phenolphthalein should be used

as indicator. The end reaction is sharp, and even with highly*coloureci
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liquids, if diluted, the termination is usually unmistakable. Litmus, methyl
orange, and other indicators are not suitable for acetic acid. 25 c.c. of the

sample are weighed and diluted to 500 c.c. ; 100 c.c. are withdrawn and, with
addition of a few drops of phenolphthalein solution, titrated with normal caustic

soda. 1 c.c. = 0*060 In cases where the acid is of a very deep brown
colour the following process recommended by Mohr may be used. About 5
grms. of the sample are treated with a known weight of pure calcium carbonate
in excess. The liquid is boiled and filtered

; the residue washed with hot water,
and the undissolved calcium carbonate dissolved in a known excess of standard
nitric acid and titrated back with caustic soda.

Example.—6*2 grms. were treated with 2 grms. of CaCOs, as above. To the residual

CaCCjs 20 C.C. of normal nitric acid were added, and it was found that 6 c.c. of normal
caustic soda were required to neutralise the liquid. Consequently, residual calcium
carbonate neutralised 14 c.c of normal nitric acid = 0*7 grm. CaCOs. The acetic acid in
5*2 grms of sample, therefore, neutralised 1*3 grms. of CaCO. = 1*& grms. CnH^Ofl (100
CaCO, = 120 CjHA).

= 30 per cent, of CoH40j.

Commercial acetic acid is liable to contain as impurities and adulterations

sulphuric acid and sulphates
;

hydrochloric acid and chlorides; iron, lead, and
calcium.

Sulphuric acid^ free and combined, is detected and estimated by precipita-

tion with barium chloride;

Hydrochloric acid^ free and combined, by silver nitrate

;

Calcium salts, by addition of ammonium oxalate

;

Iron and Lead as in sulphuric acid.

Total solid matter may be determined by evaporating 20 c.c. to dryness and
drying in the air bath at 110*.

Empyreumatic and other organic bodies, if present in large quantities, may
be at once detected by the colour and smell. Smaller amounts may be detected

by neutralising with sodium carbonate, and gently warming the solution.

Acetic acid containing these organic bodies darkens in colour when heated with
concentrated sulphuric acid. An approximate estimation of the empyreumatic
bodies present may be made by diluting 5 or 10 c.c. with 500 c.c. water, adding
dilute sulphuric acid, and titrating with decinormal permanganate until the
pink colour remains for about a minute.

Free mineral acids may be detected by moistening a strip of white calico with
the acid and drying at 90* to 100®. If hydrochloric or sulphuric acid be present
the fibre is “tendered,” disintegrated, or even charred. Free sulphuric acid
may be detected and estimated by evaporating 10 to 50 c.c. to a syrup, and,
when cold, adding strong alcohol. Free sulphuric acid remains in solution,

whereas sulphates are precipitated. The liquid is filtered and diluted with
water, the alcohol boiled off and barium chloride added. The barium sulphate
is then treated in exactly the same manner as previously described.

Estimation of Acetic Acid in Calcium Acetate and other Acetates.—The
amount of acetic acid present is determined by distillation with phosphoric acid,

as recommended by Stillwell and Gladding,* and described in AllerHs Commer-
cial Orgamic Analysis, vol. i., p. 398. A retort of 100 c.c. capacity, the tube of
which should have been previously bent downward about 4 inches from the end,
is employed. The extremity of the retort is connected with a small Liebig’s
condenser, the inner tube of which at its lower end passes downward into a
flask containing water*

* See alfo A. 0. Stillwell, Jcum. Soe. Chem, Ind., 1004, p. 305, and W. M. OroBveoer,
*nn., Jaum, Soe. Chem. Ind., 1904, p. 630.
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l^'he rtceiver consists of a wide-mouthed flask of 1 litre capacity, fitted with
a rubber stopper having two holes, through the smaller of which passes the

narrow end of a small tube (such as is used for drying purposes) filled with
glass beads. The water should be poured down this tube, the retort tubulus
being meanwhile left open. The receiving flask should be placed in a vessel of

cold water and kept cool during the distillation.

One grm. of the sample is worked through a wide short-necked funnel into the

retort with 16 c.c. of water. The retort is fitted with a tapped funnel, through
which is poured a solution of 5 grms. of glacial phosphoric acid in 10 c.c. of

water. During the operation the neck of the retort is inclined slightly

upwards to prevent any liquid being carried over mechanically.

The retort, which is placed on wire gauze, is gently heated, and the liquid

distilled until it is reduced to a volume of not more than 10 c.c., when 25 c.c.

of water are introduced through the funnel, and the distillation continued until

the volume of the liquid is again reduced to 10 c.c. The addition of water and
distillation to small bulk are repeated three more times, when the whole of the

acetic acid will have passed over. The distillate, after rinsing the condenser

into the receiver, is titrated with ” caustic soda and phenolphthalein. Each
o.c. corresponds to 0*012 grm. of C2H4O2 or to 0*0158 grm. Ca(C2H302)2. The
phosphoric acid used must be free from nitric acid. If the sample or phosphoric
acid contain chlorides, a little silver sulphate must be added to the contents

of the retort to prevent hydrochloric add distilling over.

Example ,— 1 grm. of a sample distilled as above described required 54 c.c. |f
NaOH.

0*012 X 54 X 100 = 64*80 per cent, acetic acid ; or,

0*0158 X 54 X 100 = 85*32 per cent, calcium acetate.

Analysis of Formic Acid.—This acid is now used in the dyehouse to a
considerable extent in place of acetic, sulphuric, and other acids. Having no
action on cotton it replaces sulphuric acid with advantage in the dyeing of

union goods. When used in chroming it causes a complete exhaustion of the

chrome bath. In the absence of other acids, formic acid may be determined by a
standard solution of caustic soda, using phenolphthalein as indicator. Each c.c.

of normal alkali corresponds to 0*046 grm. H2CO2. In the presence of acetic

acid or other easily oxidisable organic substances, A. Leys* makes use of

mercuric acetate for the determination of formic acid. One molecule erf

mercuric acetate is reduced to mercurous acetate by one molecule of formic acid.

In the first place, the total acidity is determined by means of caustic soda and
phenolphthalein. If the solution contain only a small quantity of formic acid

and a large quantity of acetic acid it is diluted until only about 20 to 30 per
cent, of acid is present

;
if, however, the proportion of formic acid amount to 1

in 20 of acetic acid or more, it is diluted so as to contain only about 2 per cent

of acid. To 10 c.c. of the solution 20 to 30 c.c. of a 20 per cent, solution of

mercuric acetate are then added, the mixture mjide up to 100 c.c., and boiled

for seven or eight minutes. After cooling and standing overnight, the crystfU-

line precipitate is filtered off through glass wool, drained, and washed four or five

times with alcohol containing 2 per cent, by volume of glacial acetic acid, then

two or three times with alcohol alone, and finally with anhydrous ether. After
drying, preferably in vacuo^ the mass is dissolved in nitric acid, and diluted to

a suitable given volume. 10 c.c. are diluted largely with water and precipitated

by a slight excess of sodium chloride. The mercurous chloride is filtered,

washed, dried at 100*, and weighed. The weight of mercurous chloride,

multiplied by 0*0976, gives the amount of formic acid in the aliquot part of

solution taken.

*/ottrn. Soe, Chenu Ind,, 1898, p. 967.
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F. Sparre* also determines formic acid in the presence of acetic acid by ita

reducing action upon mercuric salts, and proceeds as follows :—Five grms. of

sodium acetate, 200 c.c. of a 4*5 per cent, solution of mercuric chloruJe are

brought together in a flask with 25 c c. of a 1 per cent, solution of the liquid

under examination. After heating for 1 to 1^ hours in a water-bath, the volume
of the liquid is made up to 500 c.c. The amount of formic acid present is

estimated by finding how many c.c. of the filtered liquid are necessary to

produce a red colouration with 1 grm. of potassium iodide

M. Wegnert determines formic acid in the presence of acetic acid by decom-
posing it with concentrated sulphuric acid and collecting the carbon monoxide
given off in a nitrometer.

Analysis of Oxalic Acid.—Commercial oxalic acid is not very often found
adulterated, and impurities due to careless manufacture are not, as a rule, great.

The amount of pure acid (in the absence of other acids and acid salts) may be

accurately determined by standard alkali and phenolphthalein. 2 grms. is a
convenient quantity to take for titration. Each c.c. of normal caustic soda
corresponds to 0*063 grm. of crystallised oxalic acid, C2H0O4, 2H.2O.

Oxalic acid and oxalates may be determined in several ways by conversion

in the first place into calcium oxalate. In the absence of other acids which are

precipitated by calcium salts the liquid may be neutralised by ammonia and
calcium chloride added. If phosphates, tartrates, sulphates, &c., are present

the solution must be made slightly acid with acetic acid before adding the

cfilcium chloride.

The calcium oxalate obtained may be converted into calcium carbonate by
gentle ignition, and weighed as such ; or it may be converted into calcium
sulphate. It is better, however, to proceed according to one of the following

methods :

—

1. Wash the calcium oxalate well with hot water, transfer to a crucible, and
ignite. The oxalate is converted into carbonate and, possibly, partly into

oxide
;
but the results are the same in either case. The ignited residue is

treated with an excess of normal nitric acid ; the solution boiled and titrated

back with normal caustic soda. Each cc. of normal acid consumed = 0-063

grm. CgH.p,, 2H.,0.

2. Instep of drying and igniting the calcium oxalate, it may be transferred

direct to a beaker, treated with water and dilute sulphuric acid and titrated

with potassium permanganate, as described below.

Titration of Oxalic Acid and Oxalates by Permanganate.—In the absence of

other oxidisable bodies, this forms a ready means of estimating oxalic acid,

either free or combined. A decinormal solution of potassium permanganate
containing 3*16 grms of KMn04 per litre is prepared by taking rather more
than that amount of the salt and standardising the solution with jmre oxalic

acid. For this purpose exactly 0*315 grm. of pure oxalic acid (or 50 c c. of

.solution) is taken and dissolved in about 50 c.c. of water. About 50 c.c. of

dilute sulphuric acid are added, the liquid heated to 50® or 60* C. and titrated

with permanganate until a permanent pink colouration appears. If the
permanganate is strictly decinormal 60 c.a will be required to produce this

eflfect. If found too strong, it is diluted in the same manner as described under
standard solution of sulphuric acid (p. 752).

The sample of oxalic acid or oxalate to be determined is then treated in

exactly the same way. Each c c. of A permanganate corresponds to 0 0063 grm.
of O.H2O4, 2H^O.

Impurities %n Oxalic Add,—^Mineral salts are detected by igniting a portion
of the sample ; sulphates by dissolving in water and adding barium chloride

Joum, Soe» Chm. Ind,, 1900, p. 568. t Ibid., 1903. p. 1019.
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and hydrochloric acid. Organic matter, other than oxalic acid, is present if the
sample blackens on heating alone, or with concentrated sulphuric acid.

Analysis of Tartaric Acid and Tartrates.—The free acid is readily

determined by normal caustic soda and phenolphthalein. About 2 grms. may
be taken for analysis.

Each c.c. of normal alkali = 0*075 grm. tartaric acid.

Impurities in tartaric acid may be detected as in oxalic acid.

Tartaric acid is sometimes, though not often, found adulterated with
bisulphate of potash and alum.

Pure tartaric acid leaves no residue on ignition.

Acid potassium tartrate (KHC^H^Og) occurs in various forms, as cream of
tartar^ argoly and tartar^

Warington, who, with Grosjcan, has published many valuable papers on
tartaric and citric acids, recommends the following methods for determining the
value of commercial tartrates :

—

1. (a) 1 grm. of the finely-powdered sample is heated with a little water and
treated with about three-fourths of the total amount of ^ caustic soda required

to neutralise it. The liquid is boiled, and, when nearly cold, neutralised

exactly with a further quantity of ^ soda, using phenolphthalein as indicator.

1 c.c. of 5
alkali = 0*0376 grm. KHC^lI^Og.

{h) 1 grm. of the sample is ignited in a platinum crucible at a low red heat.

The ash is transferred to a beaker or porcelain basin, and treated with a slight

excess of 5
sulphuric acid, and the liquid heated to boiling. The excess of acid

is then determined by ^ alkali with methyl orange. From the alkalinity of the

ash of 1 grm. of tartar is subtracted the acidity of 1 grm. of unburnt tartar

(both in terms of ^ alkali), when the difference represents the neutralising

power of the bases existing as neutral tartrates. 1 c.c. of ^ acid is in this case

e(juivalent to 0*015 grm. of tartaric acid as neutral tartrate, or 0*0226 grin, of

Example,— (a) 1 grni. of tartar neutralised 2.3*2 c.c. J NaOH.

0 0376 X 23*2 x 100 = 87*23 per cent. KHC4H408.
{b] 1 grm. of the sample after ignition was treated with 50 c.c. J HjS04 and boiled, when

24 5 c.c. T NaOH were required to neutralise excess of acid. 25*5 c.c. acid were consumed
by ash of 1 grm.

.*. 25 o - 23*2 = 2-3 c.c. required for ash of neutral tartrate*

0*0226 X 2*3 X 100 = 5 20 per cent. K2C4H40e.

In presence of carbonates, this process does not give the separate amounts
of acid and neutral tartrates, but the correct amount of total tartaric acid is

obtained*

2. The following process depends upon the conversion of all the tartaric

acid present into acid potassium tartrate.

About 3 grms. of the sample are heated with a little water, and digested for
‘ about twenty minutes with an excess of neutral potassium oxalate, whereby any
calcium tartrate is converted into oxalate, with formation of potassium tartrate.

From 1 to 2 grms. of potassium oxalate should remain in excess. The liquid* is

now nearly neutralised with caustic potash, filtered through a small filter, and
the residue well washed. The filtrate and washings, containing the whole of

the tartaric acid as normal potassium tartrate are concentrated to about 60 c.c.

;

5 grms. of powdered potassium chloride are added, and the solution allowed to

cool. A strong solution of about 3 grms. of citric acid is then added, and the

mixture stirr^ continuously for about ten minutes. The acid potassium
tartrate which is thus precipitated is collected on a filter and washed (preferably
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by the aid of a filter pupup) with a 5 per cent, solution of potassium chloride

saturated vwth potassium bitartrate. The precipitate is transferred to the

beaker in which the operation was conduct^, dissolved in hot water, and
titrated with normal alkali, using phenolphthalein as indicator.

Each c.c. s 0*150 grm. tartaric acid.

Scheurer-Kestner* determines the total amount of tartaric acid in tartar as

follows :—A weighed amount of the sample is digested with dilute hydrochloric

acid and filtered. The filtrate is neutralised with caustic soda and treated with

a slight excess of calcium chloride whereby the tartaric acid is precipitated as

calcium tartrate. The precipitate is washed, dried, and ignited, and the

resulting calcium carbonate estimated volumetrically with standard acid and
alkali. 100 parts of Ca003 correspond to 150 parts O.HgOg or to 188 parts

KHC^H.Oe.
Goldenberg’s hydrochloric acid method! for determining tartaric acid in

tartar and argol is used to a great extent. 6 grms. of the sample are mixed with
9 c.c. of hydrochloric acid, specific gravity 1*10, kept at the ordinary tem-

perature for one to two hours, gradually diluting with water up to 100 c.a and
filtered. 50 c.c. of the filtrate are boiled with 10 c.c. of a 30 per cent, solution

of potassium carbonate and the solution again filtered from precipitated lime.

The filtrate and washings are evaporated down to 100 c.c., acidified with 2*5 c.c.

of glacial acetic acid, and 100 c.c. of pure alcohol added. Potassium bitartrate

is thus precipitated, and, after standing some time, it is filtered through a small

filter and washed with alcohol until free from acetic acid. The filter and pre-

cipitate are then returned to the precipitating vessel, treated with boiling

water, and titrated with normal caustic soda. Every molecule of bitartrate

found corresponds to one molecule of tartaric acid present in the substance
tested.

Moszczenski! criticises Goldenberg’s process and recommends treating the
sample of tartar with dilute sulphuric acid followed by strong alcohol. An
aliquot part of the filtered alcoholic solution is mixed with alcoholic potassium
acetate whereby potassium bitartrate is precipitated. This is filtered off,

washed with strong alcohol, and titrated with normal caustic soda.

Impurities.—In addition to natural impurities, ground tartar and argol are
frequently found adulterated with various substances, such as alum and
bisulphate ofpotash^ and occasionally with gypsum and chalk.

Tartar substitute {Tartar cake., &g.) usually consists simply of a mixture of

crude sodium sulphate and bisulpliate. It is commonly prepared by heating a
mixture of salt cake and sulphuric acid. Some varieties contain oxalates and
others consist of mixtures of sodium sulphates and real tartar.

Analysis of Citric Acid.—Citric acid in the free state is estimated by
titration with ^ soda and phenolphthalein (litmus is not suitable). 1 c.c. of

y alkali = 0*014 grm. of crystallised citric acid, CgHgO-, H2O. Citric acid is

liable to the same impurities and adulterations as tartaric acid (q.v.).

Tartaric acid may readily be detected by treating the sample with con-

centrated sulphuric acid, and heating the mixture in the water oven for about
half an hour. Pure citric acid undergoes practically no change, whereas
tartaric acid blackens. One per cent, of tartaric acid in citric acid may be thus
detected. For determining the amount of tartaric acid in citric acid, Alienas §
process is to be recommended. It depends upon the precipitation of acid
potassium tartrate by a solution of pot^sium acetate in proof spirit.

* Comptea Rend., ixxxvi., p. 10*24.

t Chemiker-Zeitung, 1888, p. 390 ; 1889, p. 356.

X Joum. 80c. Ckem. Ind., ISO'^, p. 215.

§ Ohem. News, vol. xxxi., p. 277.
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Oxalic acid may be detected by neutralising with ammonia and adding

acetic acid and calcium chloride, when, if oxalic acid be present, a precipitate

of calcium oxalate will be formed.

Analysis of Lactic Acid.—Lactic acid is of great importance in the mor-
danting of wool with bichromates. In the absence of other acids' the percentage
of lactic acid in a commercial sample may be ascertained by titrating in the
cold with standard caustic soda, with phenolphthalein as indicator Lactic
anhydride is usually present in commercial samples of lactic acid, and this is

not estimated by titration in the cold. By boiling with excess of caustic soda,

the anhydride is converted into lactic acid and can be determined by titrating

back with standard acid. It is convenient to take 10 grms. of the sample and
make up to 500 c,c. 25 c.c. are then titrated in the cold with ^ caustic soda.

The number of c.c. required gives the amount of lactic acid present. A known
excess of the standard alkali (about double the amount already used) is then
added and the liquid boiled for about 20 minutes. The solution is now titrated

back with ^ acid until neutral to phenolphthalein and the additional amount of

caustic soda consumed during boiling calculated into lactic anhydride. 1 c.c.

Y caustic soda » 0*018 grm. lactic acid and 0*0144 lactic anhydride.

F. Ulzer and H. Seidel* estimate the amount of lactic acid by converting it

into oxalic acid in an alkaline solution. 1 grm. of the sample is dissolved in

100 C.C. of water containing 3 grms. of potassium hydrate, and, with continual

shaking, a 5 per cent, solution of potassium permanganate is gradually added
until the liquid has no longer a green but a bluish-black colour. The liquid is

boiled, decolourised with hydrogen peroxide or sulphurous acid, and filtered.

A portion of the filtrate is acidified and titrated with standard permanganate
solution. It is assumed that the lactic acid has been oxidised in accordance
with the equation :—CgH^Og + 50 = f COg + 2 HgO. It is obvious
that in using this method, samples must not contain oxalic acid or such bodies

as glycerine, which are oxidised to oxalic acid in alkaline solution.

ANALYSIS OF WATER.
It need scarcely be stated that the methods of analysis here given refer only

to water for dyeing, scouring, and other technical purposes. The analysis of

water for drinking purposes is quite a distinct subject.

A few qualitative methods of testing for the more commonly occurring
substances in waters are given on p. 76.

Determination of Susfpended Matter,—If, on shaking, the sample is found to

contain a considerable amount of suspended matter, 1 or 2 litres, according to

the apparent amount of insoluble substances present, may be filtered through a
filter paper which has been previously dried in the steam-bath until of constant
weight. When the water has passed through the filter, it is removed, and this

portion, together with the whole of the remaining water (which should be
filtered at once through an unweighed filter paper) afterwards used in the
subsequent determinations.

The insoluble matter on the weighed filter paper is well washed with cold
distilled water, and dried in the water-bath until of constant weight.

The increase in weight of the filter paper gives the total suspended matter.
The insoluble mineral matter may be estimated by igniting the filter paper

and its contents in a platinum basin, and heating over a Bunsen flame until a

constant weight is obtained.

Non-volatile residue = insoluble mineral matter.

• Joum, Chem, Soc, (Abs,),, 1897, 2, p. 389.

49
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The total insoluble matter, minus tho insoluble mineral matter, gives the

suspended organic and volatile matter.

Total Solid Matter.—About a litre of the water, accurately measured, is

evaporated to dryness in a platinum dish, and dried at 105° C. in an air-oven

until no further loss in weight takes place. The weight of this residue in grins,

per litre multiplied by 70 equals grains per gallon of total solid matter.

Organic Matter and Combined IFater,—^The residue is gently ignited over a
low flame and the loss in weight noted. Calcium and magnesium carbonates

may be partially converted into oxides in this operation, and should be re-car-

bonated by moistening with a little ammonium carbonate, drying, and again

igniting.

ToM Mineral Matter is represented by the weight of residue obtained after

gentle ignition. In many cases this is a check upon the results of the analyses

of the various constituents. In other cases, however, where such salts as

calcium nitrate, magnesium carbonate, dsc., are present in the water in consider-

able quantities, the weight of the total saline matter obtained direct is of little

value.

Silica.—^The ignited residue obtained from a litre of water is treated with
dilute hydrochloric acid, taking care to cover the dish with a clock-glass to guard
against loss from effervescence. The under side of the glass is rinsed with
distilled water into the dish, and the solution evaporated to dryness. It is then
heated in an air-bath to a temperature of about 130'' for an hour to render the

silica insoluble. When cold, strong hydrochloric acid is added in rather more
than sufficient quantity to moisten tne residue, and after standing 15 to 20
minutes, water is added and the liquid heated to boiling. It is then passed

through a small iron-free Swedish filter, tlie residue of silica well washed, dried,

ignited, and weighed. Grammes per litre multiplied by 70 equals grains per

gallons.

Alumina and Oxide of Iron.—To the filtrate and washings from the silica,

which need not measure more than about 100 c.c., a slight excess of ammonia
is added and the liquid kept near the boiling point until the smell of ammonia
has disappeared. It is then filtered through a small Swedish paper, washed,
dried, gently ignited, and weighed.

Oxide of Iron.—The ignited precipitate of oxide of iron and alumina is

dissolved in a little concentrated hydrochloric acid and diluted with water to

100 C.C. If the amount of iron is considerable (which is seldom the case), the
iron may be reduced by metallic zinc and titrated by (0*632 grm. per litre)

permanganate (see p. 792), or by direct titration with titanous chloride (see

p. 793). The amount of iron is usually so small that it is best estimated by
means of colour-titration, with either potassium ferrocyanide or thiocyanate.

Estimation of Iron by Ferrocyanide.—A weak standard solution of iron is

prepared so as to contain O'OOOOl grm. of Fe per c.c. For this purpose 0*7 grm.
of ferrous ammonium sulphate (

= 0*1 grm. Fe) is dissolved in a little water,

acidulated with sulphuric acid, and oxidised either with nitric acid or potassium
permanganate, and diluted to a litre. 100 ac. of this solution are then further

diluted to a litre.

The operation may be conveniently performed in Nessler tubes. 10 to 60
C.O. of the solution containing the ferric oxide (made up to 100 c.c., as above
described), are put into a Nessler tube ; 1 c.c. of strong hydrochloric acid (free

from iron) and 1 c.c. of a 2 per cent, solution of potassium ferrocyanide added,
and filled to the 100 c.a^ mark with distilled water. A quantity of the weak
iron solution judged sufficient to produce the same depth of colour (1 to 20 c.c.)

is run into a similar tube, mixed with the same quantities of acid and ferro-

oyauide, and made up to 100 c.c. After allowing a few minutes for the colour

to develop, the cylinders are compared, and a fresh experiment made with more
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or less of the standard iron solution as may be required. Before adding the
ferrocyanide, it is better to dilute the standard iron solution to the same extent
as the liquid under examination. Nitric acid may be used in place of hydro-
chloric, but it is important to note that it should be free from nitrous acid.

Nitric acid which has been exposed to light produces a green or greenish-yellow
colouration with iron and ferrocyanide, inst^ of a blue. In place of Nessler
tubes, the colorimeter may be used for this purpose.

Exampit,—The precipitate containing ferric oxide from a litre of water was dissolved
in acid and diluted to 100 0 .0. 10 o.c. of this solution produced the same depth of colour
with potassium ferrocyanide as 6 o.c. of the standard iron solution. One litre of the water,
therefore, contains 0*00006 x 10 = 0*0006 grm. of Fe ; = 0*042 grain of Fo = 0*06 grain
of Fe203 per gallon.

Estimation of Iron by Thiocyanate.—^This method is recommended by A.
Thompson.* Exactly the same mode of working may be followed as with
ferrocyanide. It is an exceedingly delicate reaction; 1 part of iron can be
recognised in 50,000,000 parts of water.

Lime.—The filtrate and washings from the iron and alumina precipitate arc

made slightly ammoniacal, and the calcium precipitated as oxalate by ammonium
oxalate. The liquid should be kept hot for some hours and filtered. The pre-

cipitate, after being washed, may be taken direct to a weighed crucible, heated

at first very gently and then more strongly. When the carbon of the filter has

completely disappeared the crucible is cooled and carefully treated with a drop
or two of pure sulphuric acid, and again heated to drive off the excess. 136

parts of CaSO^ = 66 parts of CaO.
The lime may be more quickly determined by taking the well-washed prc

cipitate of calcium oxalate direct to a beaker or basin with about 100 c.c. of

water, adding 60 c.c. dilute sulphuric acid, warming to 60* to 60* 0., and
titrating with ^ potassium permanganate.

1 c.c. ^ KMn04 “ 0*0028 grm. of CaO.

Magnesia is determined in the filtrate and washings from the calcium

oxalate precipitate. The liquid should be concentrated by evaporation to about

40 c.c. A drop or two of a strong solution of citric acid is added, and when
cold an excess of ammonia and al^ut 5 to 10 c.c. of a solution of sodium
phosphate added. After standing 12 hours, the liquid is filtered, and the pre-

cipitate, consisting of ammonium-magnesium phosphate, well washed with a

mixture of 1 part of strong ammonia and 6 parts of water in the cold. The
filter and precipitate are dried and ignited separately in a crucible, at first

gently, afterwards intensely, and weighed as Mg
2p207 . ill parts of this

precipitate = 40 parts of MgO.
H. R. Proctert recommends Pfeifer’s volumetric method for the estimation

of magnesia. 100 c.c. of the water is neutralised with acid in the presence

of Alizarin at the boil. A known quantity of clear limewater, at least 60 per

cent, in excess of that required for precipitating the magnesia present, is

measured into a 200 c.c. fiask. The hot neutralised solution is rinsed in with
boiling distilled water and made up with the latter to about 6 c.c. above the
mark to allow of contraction in cooling. The fiask is stoppered and well

shaken. When the precipitate has settled and the liquid cooled down to the
mark, 100 ac. are withdrawn and titrated back with acid. The difference

between the acid consumed and that required for half the amount of limewater
added represents the magnesia, in terms of acid in 60 ac. of water.

1 c.c. yjy acid = 0*002 gnm MgO.

* Joam. Chem, Soe. (TV.), 1885, p. 493.

t Jcum, Soe. Chem. Ind., 1904, p. 9.
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Potash and Soda.—^The alkalies are best determined in a fresh portion of the
water. One litre is acidulated with hydrochloric acid, and concentrated to<

about 150 c.c. The sulphuric acid, iron, alumina, and magnesia are removed
by boiling with a little pure baryta water. The excess of barium and the lime

in the filtrate are removed by digesting with ammonium carbonate and oxalate.

The filtrate is evaporated to dryness and gently ignited
; the residue treated

with water, filtered from any insoluble matter, and the solution evaporated to

dryness with hydrochloric acid. The residue of alkaline chlorides thus obtained
is again gently ignited and weighed. If it be desired to determine the separate

amounts of potash and soda present, the former may be estimated by platinum
chloride, or the chlorine may be estimated in the mixed chlorides, and the
potash and soda ascertained by calculation (see Analysis of Potash ScUts, p. 758.

Sulphuric Acid as Sulphates.—A litre of water is acidulated with hydro-
chloric acid, evaporated to about 100 c.c., and a slight excess of barium chloride

added. The precipitate is collected on a small filter, dried, ignited, and weighed
as BaSO^. 233 parts of BaSO^ = 80 parts of SO3.

Chlorine is readily determined volumetrically by silver nitrate and potassium
chromate. A convenient strength of silver nitrate is a solution containing
4*788 grms. per litre, each c.c. of which = 0*001 grm. Cl. If silver nitrate is

used, each c.c. = 0*00355 grm. Cl. From 100 to 500 c.c. of the water are
measured into a porcelain basin, a drop or two of neutral potassium chromate
added, and the liquid titrated with the standard silver nitrate solution, until

the pure yellow colour changes to an orange-yellow.

Total Alkalinity.—500 c.c. are placed in a porcelain basin and titrated with

^ sulphuric acid, using either methyl orange or lackmoid as indicatoi. It is

usual to express the alkalinity in terms of calcium carbonate.

1 c.c. 112804 — 0*005 grm. CaCOg.

Alkaline Carbonates.—250 to 500 c.c. are boiled for half an hour in a

porcelain beaker or basin and filtered, the filter being washed with well boiled

distilled water. The filtrate is then titrated with y^ sulphuric acid as above.

1 C.C. acid = 0*0053 grm. Na^COj.

Carbonic Acid, Combined, is determined at the same time as tlie total

alkalinity (see above).

1 c.c. of acid = 0*0022 grm. of COg.

Carbonic Acid, Free, and as Bicarbonate.
—

^This determination is of great

importance for ascertaining the amount of lime or caustic soda required to be
added in order to “soften” water. Pettenkofer^s method is recommended for

this purpose. 100 c.c. of the water are put into a flask with 3 c.c. of a strong

solution of barium chloride, 2 c.c. of ammonium chloride, and 45 c.o. of a
.solution of barium hydrate of known strength. The flask is corked, the
contents thoroughly shaken, and allowed to remain at rest for the precipitate

of barium carbonate to subside. 50 c.c. of the clear liquid are then withdrawn,
and titrated with decinormal nitric acid. The number of ac. multiplied by 3,

deducted from the number of c.c. required to neutralise 45 c.c. of barium
hydrate direct^ expresses the amount of OO2 in the liquid in terms of decinormal

add. Each 0.0. of acid ~ 0*0022 grm. of CO2 free, and as bicarbonate.

Exampl€.--lQO o o. of water were treated as above. (45 o.c. of barium hydrate solution

.

nontralis^ 35*1 0. 0 . of ^ HNO|.) 50 c.c. of the clear solution ( one-third of whole) .

nontralised 9*2 c.o. of nitric acid.

35*1 - (
9*2 X 3) » 7*5 c.c. HNO| equivalent to free CO^ in 100 0.0. of water.

0*0022 X 7*5 X 10 X 70 a 11*55 grains of CO9 per gallon.
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Free carbonic acid, as distinct from that existing as bicarbonate, may be
•estimated by means of decinormal sodium carbonate in the presence of
phenolphthalein, this indicator being neutral to sodium carbonate.

Hardness.—The hardness of natural water is due almost entirely to the
presence of salts of lime and magnesia (p. 75) which form insoluble stearates,

palraitates, oleates, &c., with the fatty acids of soaps. For many years the
hai'dness of a water has usually been determined by means of a standard solution
of soap in weak alcohol, but chemists are now gradually adopting the cxidimetriG

process. Both methods will be here described, but for general purposes decided
preference is to be given to the acidimetric process. The soap test, devised by
the late Dr. Clark of Aberdeen, gives in many cases (with waters containing
principally sulphate of lime, for example) accurate and reliable results, but in

numerous other cases, especially with waters highly charged with magnesium
salts and free carbonic acid, the test is unsatisfactory. With any kind of

water, if the hardness exceeds 16* (with magnesium waters 7*), the lathering

does not proceed regularly, and in order to obtain concordant results, it is

necessary to dilute with distilled water. Regarding this matter, A. H. Allen*
writes :

—

‘‘This practice of diluting any hard water before titrating with soap
solution raises the question: What is meant by the ‘hardness* of water?

Does it mean the soap-destroying power; or does it mean the pro|‘ortion of

calcium and magnesium compounds expressed in terms of calcium carbonate?
If by the term ‘hardness* the soap-destroying power of a water is to be
understood, it seems very improper and unfair to dilute the water before

making the determination. Tiie laundress and manufacturer do not dilute the

water they use, and hence to report a water as destroying as much soap as

one containing, say, 30 grains of chalk per gallon, when, as a matter of fact, it

does nothing of the kind, unless diluted before making the test, is misleading,

and, in my opinion, is a practice which ought to be abandoned. On the other

hand, if the ‘hardness* is intended to represent the calcium and magnesium
compounds in the water, the figures I have quoted suffice to show that the

results are of the crudest possible character, quite unworthy of any one aspiring

to the title of chemist.”

Although not to be recommended for general analytical purposes, the “soap-

test** from its simplicity and rapidity is frequently of great service. When
large quantities of water are being “softened** it is often necessary to make
tests daily or more frequently. Again it is often required to make daily or

hourly testa of the variations which take place in the hardness of the water from
a well, stieam, or other source. For these and similar purposes the soap-test

is exceedingly useful.

Hardness by Soap-test.—Wanklyn*s method of working is perhaps the

simplest, although for reasons mentioned above (and on p. 78), and in onler

that the results may be comparable with those obtained by the acidintct ric

method, the hardness of the water per se is not here taken into account. In

other words, the degrees of hardness are int< nded to represent the number of

grains of calcium and magnesium salts expressed in terms of ciilcium ciirbomite

per gallon. According to Wanklyn*8 system the degrees of hardness are equal

to grains of calcium carbonate per gallon, plus one.

socup Bolution is conveniently prepared by dissolving 10 grms. of pure
white Castile soap in 600 c.c. of alcohol (90 per cent.) and diluting with waier

to a litre. This solution will probably be too strong and will require stanrlani-

ising. For this purpose a solution of calcium chJt&rx^ i'* prepared by dissolviDg

I'll grms. of the pure anhydrous salt in a litre of water. Or 1 grm. of pure

* ttrn. Chem, Induatryf 1888. p. 797. See alao F. W. Kiohardson, Joum. JSoc, Dyen
and CoLf 1893, p. LH.
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calcium carbonate is carefully dissolved in a slight excess of hydrochloric

acid, the solution evaporated to dryness, the residue treated \(rith water and
evaporated to dryness, and finally dissolved in water and diluted to a litre.

Stofndardiaing the Soap Solution,—10 c.c. of the calcium chloride solution

are introduced into a 10-oz. stoppered bottle and diluted with 60 c.c. of distilled

water. The soap solution is added in small quantities (about 1 c.c.) at a time
from a burette, and the bottle well shaken. When the lather begins to

disappear somewhat slowly, smaller quantities are added at a time, and the
bottle is placed on its side. The operation is complete when an unbroken lather

remains permanent for five minutes. If the soap solution is of the correct

strength 1 1 c.c. will have been required to produce this effect. If less than 1

1

C.C. f£ie solution must be measured and carefully diluted with 50 per cent,

alcohol until of the correct strength. The extra 1 c.c. is required to give a
permanent lather with 70 c.c.* of pure water only. The total hardness of a
water is ascertained by taking 70 c.c. and titrating with the standard soap
solution as above. The number of c.c. minus one equals grains of CaCOg per
gallon.

[The standard soap solution contains in each c.c. just sufficient soap to

precipitate 1 milligramme of CaC03,
and 1 milligramme bears the same relation

to 70 c.c. as 1 grain to a gallon.]

If more than IG c.c. (or more than 7 c.c
,
if much magnesia is present) are

required, a smaller quantity of water should be taken and made up to 70 c.c.

with distilled water.

Temporary and Permcment Hardness.—If a water undergoes no change in
its soap>destroying power when boiled for some time, its hardness is said to be
permanent, whereas, on the other hand, if the water becomes soft on boiling it

is known as a temporary hard water. Both qualities are very frequently

combined in the same water. The permanent hardness, due principally to

sulphates of lime and magnesia, is determined by boiling 250 c.c. or 500 c.c. of

water for half an hour, cooling quickly, and making up to the original volume
with recently boiled and cooled water. 70 c.c. of the filtered solution are then
titrated with soap as above. It is evident that the difference between the
direct titration and that after boiling, represents the precipitated carbonates of

lime and magnesia previously held in solution by carbonic acid. This is known
as the temporary hardness. It should not be overlooked that calcium carbonate
itself is soluble in pure water to the extent of about 2 grains per gallon.

Consequent!V according to the general acceptance of the terms temporary” and
^‘permanent’’ the hardness of a water containing 2 grains of calcium carbonate

per gallon is permanent.
Hardness by the Acidimetric Process.—There are various modifications of

applying this test. The total hardness may be obtained as follows :—100 c.c.

(or more) are treated with an excess of sodium carbonate and boiled down, nearly
to dryness, in a platinum or porcelain dish. The liquid is passed through a
small filter and the residue washed with a little boiling (previously well boiled)

distilled water, until the filtrate is neutral. The main portion of the pre-

cipitated calcium and magnesium salts remains in the dish, to which the washed
filter is now added with about 50 c.c. of distilled water. A drop or two of

methyl orange or lackmoid is added and a slight excess of -^nitric acid. After
boiling a few minutes, the excess of acid is determined by ctlhali. Each c.c.

of acid consumed equals 0 005 grm. of CaCOg. The total amount of calcium
ana magnesium salts, expressed in terms of CaC03,

is thus obtained. In the
case of very **8oft” waters, 200 or 500 c.c. should be taken, and ^ acid and
alkali might be substituted for decinormal.

^This is not strictly correot.under all conditions, but for practical purposes it is sufficiently

near.
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For determining the permcment hardness, Hebner,* evaporates a given

volume of water to dryness, with a known amount of standard sodium carbonate

in a platinum dish, extracts the residue with boiling distilled water, and
determines the excess of sodium carbonate in the filtrate by weak standard

acid. The sodium carbonate consumed represents the calcium and magnesium
salts present in the water other than carbonates.

Pfeifer and Warthat use a mixture of equal parts of sodium carbonate and
hydrate instead of carbonate alone, in order to effect a complete precipitation

of the magnesia. They also uso Alizarin as indicator in place of methyl orange.

Gardner and Lloyd % find no advantage in using the mixture inasmuch as

magnesium carbonate is quite insoluble in an excess of sodium carbonate.

The temporary hardness, due to earthy carhoriates (in the absence of alkaline

carbonates), may be readily ascertained by titrating 250 c.c. or 500 c.c. direct

with ^ acid in a porcelain dish, using methyl orange or lackmoid as indicator.

This has already been given under Total Alkalinity (p. 772).

In the case of an unknown water a given bulk should be boiled down exactly

as described for the total hardness, omitting, however, the addition of sodium
carbonate. The amount of standard nitric acid consumed by the precipitate

thus obtained corresponds to calcium and magnesium carbonates.

O. Knofler determines the combined carbonic acid, the lime and magnesia
in one portion of the water as follows:—A mixture of methyl orange and
phenolphthalein is used as indicator, which is yellow in neutral solutions and
orange or red in either acid or alkaline solutions. A few drops of the indicator

are ^ded to 100 c.c. of the sample of water, which is titrated with hydro*

chloric acid until faintly orange. Thus the combined carbonic acid is Jeter*

mined. I'he water is boiled for some time, so as to completely remove all

carbon dioxide from the liquid. A slight excess of ? alcoholic caustic soda is

then added and the liquid boiled again. (Alcoholic soda is used to avoid the

introduction of carbonic acid.) The hot solution is rapidly filtered and the

precipitate washed with boiling water. In the filtrate the excess of caustic

soda is neutralised with ^ hydrochloric acid
;
and thus the number of c.c. of

caustic soda consumed determines the amount of magnesia present. An
excess of ^ sodium carbonate is now added to the neutralised water, which
is again boiled and filtered. The filtrate is again neutralised with ^ hydro-

chloric acid, and the number of c,c. of ^ Na^^COj actually required represents

the amount of lime in the water.

On account of the slight solubility of earthy carbonates, already mentioned,
in water free from carbonic acid, the carbonates obtained by the acidimetric

method will not correspond exactly with the temporary hardness obtained by
the soap test. The terms “temporary” and “permanent hardness” might,
however, with advantage, be altogether dispensed with, and hardness due to

carbonates^ and hardness due to salts other than carbonates substituted. Per-

manent hardness gives the impression that it cannot be removed, whereas, as a
matter of fact, sulphates may be removed almost as easily as carbonates, although
not by boiling.

* An^yst, 1883, p. 77.

t iCeits, angtw, Chem,^ 1902, p. 198.

t Jounm, Soc, Chem, Ind., 1905, p. 394.
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ANALYSIS OF SOAP.
In many cases of soap analysis, it is merely necessary to estimate the

amount of water^ faUy acvds^ and total alkali. It is frequently of importance,

however, to determine the amount of combined and uncombined alkali as well

as uncombined fat.

A complete analysis would include the following determinations :—Water,
uncombin^ fat, combined fatty acids (calculated as anhydrides), glycerin, resin,

combined alkali, caustic alkali, sodium or potassium carbonate, chloride,

sulphate and silicate, insoluble matter (clay, sand, oxide of iron, (be.).

In addition to these determinations, it is often necessary to make an
examination of the fatty acids in order to ascertain the kind of oils and fats

which have been used in manufacturing the soap.

In taking portions for analysis, sections should be cut across the centre of a

bar in the case of hard soaps, and the outer portions of a soft soap should be

removed. The different weighings should be made at one time in order to

guard against any irregularity caused by the sample losing water.

Water.—^The usual method is to weigh from 3 to 5 grms. in the form of

thin shavings on a clock-glass or porcelain basin, and dry in an air-bath at a
temperature of llO** until the weight is fairly constant. In the case of soft

potash soap, a small glass rod should be weighed with the dish so that the

soap may ^ stirred from time to time. Hard soaps require from two to four

hours, but soft soaps frequently a much longer period.

Watson Smith* recommends the following modification :—From 5 to 10 grms.

of soap in thin shavings are weighed into a counterpoised crucible containing a
piece of glass rod flattened at the upper end and rough and jagged at the lower
extremity. The crucible is placed on a sand bath which is gently heated by a

Bunsen burner; the contents being continually stirred and turned over with

the glass rod. The end of the operation is ascertained by removing the lamp
and holding a piece of glass (a watch-glass) over the crucible. When no more
moisture becomes visible on the glass, the crucible is placed in a desiccator,

cooled and weighed. Even if the soap burns a little, so penetrating is the

odour of burnt soap that it will be immediately detected, and the loss thus

caused is usually quite inappreciable. The operation can be performed in

about twenty minutes. With potash soaps and others containing glycerin, the

results are not satisfactory, since it is difficult to ascertain exactly when the

water is all given off.

Total Alkali.—5 grms. are dissolved in about 200 c.c. of hot water, and with
either methyl orange or cochineal as indicator, titrated with ^ sulphuric acid,

each C.C. of which corresponds to 0 0062 grm. NagO or 0*0094 grm. KgO. The
fatty acids set at liberty have no action uf>on either of these indicators.

If the amount of potash be required when both potash and soda are present,

a given weight of soap is decomposed with hydrochloric acid and the filtered

solution treated with platinum chloride as on p. 758.

Uncombined Alkali.—This may exist in a soap either as caustic or carbonate^

•r both. The best method of analysis consists in extracting the dry soap with
strong alcohol. About 3 grms. in fine shavings are weighed ana dried in a

. water oven for about two hours. A water oven is preferable to an ordinary
air-bath, since any caustic alkali which may be present is less liable to he con-

verted into carbonate during the process of drying. In order to avoid this

source of error altogether it is necessary to use a specially constructed bath
arranged to prevent access of carbon dioxide. After drying, the soap is placed

in a plaited filter or extraction thimble and introduced into a Soxhlet’s tube, the

• Joum. Soe, Dyers and Col, 1884, p. 31.
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lower end of which is connected to a small wide-mouthed flask containing pure
alcohol, to which has been added a few drops of phenolphthalein and sufficient

caustic potash (a drop or two of KHO will usually suffice) to render the

liquid faintly pink. The upper extremity of the Soxhlet^s tube is connected

with an inverted Liebig’s condenser and the small flask immersed to the neck
in water, which is kept at or near the boiling point. The flask may be heated

direct on wire gauze over a small flame. The alcohol boils and the

vapour condenses in the Soxhlet’s tube. A portion of the soap and caustic

alkali (if present) dissolves, and the solulion flows over by means of the small

syphon into the flask. Tlie operation must be continued until the whole of the

soap has dissolved. The time required varies considerably, according to the

nature of the soap and the rate at which the alcohol distils. From two to four

hours will be required on an average. The alcohol solution contains the pure
soap and any glycerin and caustic alkali which may be present. The solution

will be pink if caustic alkali is present. It is titrated with ^ acid until the

colour disappears. Each c.c. = 0*004 grm. NaHO or 0*0056 grm. KHO. The
residue insoluble in alcohol may contain, in addition to sodium or potassium

carbonate, chlorides, sulphates, silicates, and insoluble matter. It is dissolved

in water and titrated with sulphuric acid and methyl orange. Each
C.C. = 0 0053 grm. N agCOg or O 00d9 grm. KgCOg. For a more complete analysis

of the residue see Leeds’ scheme (p. 780).

Uncombined alkali is sometimes determined by precipitating a solution of

soap with a strong solution of pure sodium chloride and titrating the filtrate

with standard acid. The results are not accurate as pointed out by C. R. A.
Wright and C. Thomson,* but, excepting with soaps made from cocoa-nut and
palm oil, fairly approximate figures are quickly obtained.

Combined Alkali—The alkali existing as carbonate (also silicate, if present)

and caustic is subtracted from the total alkali, when the difference gives the

amount of alkali combined with fatty acids as soap. The combined alkali may
slso be determined in the alcoholic solution after neutralising any free Ciiustic

alkali or free fatty acid in the presence of phenolphthalein. Water is added to

the solution which with a few drops of methyl orange is titrated with standard
acid. The acid thus consumed corresponds to combined alkali. The combined
alkali may further be calculated from the amount of standard alcoholic potash

required to neutralise the liberated fatty acids in the method described below.

The total alkali having been determined, this method affords a means of

estimating the uncombined alkali by difference.

Fatty Acids.— In a careful determination of all the other constituents of a

soap, the fatty acids (or rather anhydrides), as recommended by Watson
Smi h,t may conveniently and with accuracy be ascertained by difference.

A meth(^ commonly used in practice, consists in decomposing a solution of

5 grms. of soap with sulphuric or hydrochloric acid. If the liberated fatty

acids are soft a weighed amount of hard white wax or paraffin is added, and
when cold the cake is carefully removed, dried, and weighed. It is often

difficult to remove the whole of the fatty acids completely from the beaker,

aTid in some cases a considerable portion of the fatty acids is soluble in water.

This difficulty may be partially overcome by adding salt to the liquid. Or the

amount of fatty acid in the liquid may be approximately ascertained by
dividing the solution into two parts; titrating one portion with caustic soda
and methyl orange and the other with caustic soda and phenolphthalein. The
difference between the two titrations will give the amount of fatty acids present
in terms of standard soda.
A preferable plan to the above for estimating fatty acids is the following :

—

* Joum. Soe. Chem. IwL^ 18b5, p. 625.
^Joum. Soc, Dyers and Col,, 1884, p. 3U
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About 3 grms. of the soap are dissolved in 50 to 60 c.o. of water and introduced

into a stoppered separator of a capacity of 200 c.c. The soap is decomposed with

a slight excess of hydrochloric acid, and when cold about 50 c.c. of ether added

and the whole well shaken. When the two liquids have separated, the acid

solution is run off and the ether solution washed two or three times in the

separator with cold distilled water. The solution of fatty acids is then carefully

poured into a small weighed wide-mouthed flask, and the separator well rinsed

out with pure ether. The ether is distilled off and the residue of fatty acids

dried in a water oven and weighed. In order to get rid of water (usually

present in the residue) a little strong alcohol is added before the flask is put
into the oven. By either process, the weight obtained will of course include any
uncombined fat or unsaponifiable matter if present. This must be either esti-

mated separately and deducted, or the dried soap must be previously treated with

petroleum ether. The operation, however, is not often necessary in practice.

The fatty matter, weighed as free fatty acids, exists in the soap in combin-

ation with potash or soda. In a complete analysis it is, therefore, necessary to

calculate the fatty acids into their corresponding aiiliydrides. In the majority

of cases multiplying by 0*97 answers the purpose.

In the Journal of the Society of Dyers and Colourists^ 1885, p. 58, Rawson
describes a volumetric process for determining fatty acids in soap. The fatty

acids from a weighed amount of soap are dissolved in about 50 c.c. of hot

neutral alcohol, and, with phenolphthalein as an indicator, titrated with a

standard solution of alcoholic potash. Knowing the saponiflcation equivalent

of the fatty acids (readily ascertained as described below), the percentage may
be easily calculated. The operation may be readily performed by decomposing
the soap with hydrochloric acid, and shaking up with ether in a separator, as

already described, but instead of evaporating off the ether and weighing the

residue of fatty acids, the ethereal solution is mixed with about 50 c.c. of neutral

alcohol, and titrated direct with ^ alcoholic potash and phenolphthalein.

Example,—^ grms. of soap were decomposed by hydrochlorio soid, and the liberated
fatty acids neutralised 35 0. 0 . of ^ alcoholic potash. The saponification equivalent of the
fatty acids was found to be 276 ; therefore 1 o.c. of \ KHO = 0*0552 grm. of fatty acids.

0*0552x36x100

3
= 64*40 per cent, of fatty acids.

Free Fat and Unsaponifiable Oil.—This may be performed by extracting the
dried soap in a Soxhlet’s tube with light petroleum ether, which has been
previously distilled on a water bath, but an objection to this plan is that soap
is not quite insoluble in the volatile solvent, and a preferable method, as
recommended by Allen, consists in dissolving the soap in water and shaking
the solution with ether in a separator. When the liquids have separated
(which frequently takes a considerable time), the aqueous solution of soap is

run off, and the ether solution washed with water and poured into a tared flask.

The ether is distilled and the residue dried and weighed. The aqueous solution
of soap should be shaken up a second time with ether, unless the amount of

unsaponifled matter present is very small.

The ethereal solutions are combined, washed with water, poured into a
flask, and the ether volatilised. Soap being somewhat soluble in ether may be
present in the residue. Digesting with cold petroleum ether in small quantity,
and subsequent filtration into a small wide-mouthi d flask, distillation of the
solvent and weighing the residue will rectify any error from this source. If
this precaution be taken, it is allowable to add to the mixture of soap and ether
during the first extraction, a little alcohol, which assists materially in causing
a quicker sepa*«tion of the aqueous and ethereal layers.
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Glycerin.—In Leeds’ scheme (p. 780) glycerin is determined gravimetrically,
out at 100'' C. glycerin volatilises somewhat freely, and the results are con-
sequently too low. In the absence of sugar, it may be conveniently estimated
by Benedikt and Zsigmondy’s process,* originally suggested by Wanklyn, and
also investigated by Fox. The method is based upon the fact that when
glycerin is oxidised in alkaline solution with potassium permanganate, it is

converted into oxalic acid, carbon dioxide, and water :

—

^3H6(®®)3 + 3 ©2 = C2H2
O4 + COg + 3 H

2O.

In the case of soap, 10 grms. are dissolved in watei
,
and decomposed with

dilute hydrochloric acid. The solution freed from fatty acids is diluted to 400
C.C., and made strongly alkaline with 10 to 16 grms. of caustic potash. A
strong solution of potassium permanganate is added until the colour of the
liquid changes from green to bluish-black. The mixture is boiled for about an
hour, when the excess of potassium permanganate is destroyed by the addition
of a strong solution of sodium sulphite, and the liquid filtered. The filtrate is

acidulated with acetic acid and boiled, and the oxalic acid present precipitated

by calcium acetate. The precipitate of calcium oxalate thus obtained nuiy

contain silica and calcium sulphate, and cannot, therefore, be weighed as

carbonate. The precipitate may be ignited, and the lime estimated by titration

with standard nitric acid and caustic soda, as on p. 766; or, preferably, the

calcium oxalate is dissolved direct in dilute sulphuric acid, and the oxalic acid

c‘stimated by titration with permanganate, as on p. 766. 56 parts of CaO, or

126 parts of C
2
H.,04,

2H20 correspond to 92 parts of glycerin.

Resin.—Cladding’s method (see Leeds’ scheme, p. 780) has been extensively

used for estimating resin in soap, although the process is open to several

objections. It is necessary to make a considerably allowance for the solubility

of silver oleate, and Wright and Thomson! have shown that for different fate

this is by no means constant. Gladding makes an allowance of 0*00235 grm.

for eve^ 10 c.c. of ether solution evaporated.

E. Twitchell, in the Journal of Analytical Chemistry (1891, p. 379),

describes a process which has been found to give very satisfactory results.

2 to 3 grms. of fatty and resin acids (obtained by decomposing soap with dilute

HCl) are dissolved in ten times their volume of absolute alcohol in a flask, and

dry HCl gas passed through in a moderate stream. The flask is set in a vessel

containing water to keep it cool. The hydrochloric acid is rapidly absorbed,

and after about forty minutes the ethers of the fatty acids separate and float on
the surface. The flask is removed and allowed to stand half an hour longer, to

ensure a complete combination of the alcohol and fatty acids. The liquid is

diluted with five volumes of water, and boiled until the acid solution is clear,

the ethers, with resin acids in solution, floating on the top. On cooling, some
light petroleum-naphtha is added, and the whole transferred to a separator.

The acid solution is run off, and the naphtha solution (about 50 g.c. in volume)

washed with water. A solution of 0*5 grm. of caustic potash, 5 c.c. of alcohol,

and 50 c.o. of water is poured into the separator, and the whole agitated. The
resin acids are thus saponified, and the ethers of the fatty acids remain in the

naphtha. The solution of resin soap is run off and decomposed with hydro-

chloric acid, the resin collected, dried, and weighed. Instep of weighing the

resin, it may be determined volumetrically by means of standaixi alkali. In
this case, etner is used in place of naphtha, and the washing with water must
be continued until the wash water is no longer acid. 50 c.c. of neutral alcohol

are then added to the ethereal solution of resin and ethers in the separator, and
with phenolphthalein as indicator, titrated with standard potash or soda. The

* Jowm, 80c. Dyers and Cd.^ 1885, p. 245.

t Ckem. News, vol. liii. (1886), p. 166.
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ethers of the fatty acids, under these conditions, are not affected by the alkali.

The combining weight, or saponification equivalent^ of the resin acids is taken
at 346.

The scheme on opposite page for the complete analysis of soap (by A, R.
Leeds) is taken from the Chemical Newe^ vol. xlviii. (1883), p. 1G6.

Examination of Fatty Matter in Soap.^In the analysis of soap it is

frequently desired to ascertain what kind of oils and fats have been used in its

manufacture. This is much the most difficult part of the examination.
Much information may generally be obtained from a determination of the
saponification equivalent of the fatty acids; their specific gravity, and their

melting and solidifying points. A few brief descriptions only will be here
given. For fuller particulars, reference should be made to such works as
Allen’s Commercial Organic Analysis^

Saponification Equivalent.—About 6 grms. of the fatty acids (free from
water) are dissolved in GO to 70 c.c. of hot neutral alcohol, and, with
phenolphthalein as indicator, titrated with ^ alcoholic potash. The weight in

milligrammes of the fatty acids taken, divided by half the number of c.c. of ^
KHO required, gives the saponification equivalent.

Specific Gravity is best determined at 100“ 0. in a small Sprengel tube
of a capacity of about 7 c.c. The weight of the dry tube and that of watei

contained in it at 15*5“ are first ascertained. The tube is then filled with the

melted fatty acid and plac^ed in the mouth of a conical flask containing water,

which is kef)t briskly boiling. I'he oil expands, and the excess flows out in

drops from the capillary orifice. When the expansion ceases, any oil adhering

to the orifice is carefully removed by filter paper, the tube removed, dried,

cooled, and weighed. The weight thus obtained divided by the weight of

water at 15*5“ will give the density or specific gravity of the fatty acids at 100'"

compared with water at 15*5“ as unity.
Melting Point of the fatty acids may be conveniently observed in the

following manner :—A piece of quill-tubing is drawn out into a long capillary

tube, which is cut into lengths of about 3 inches. One of these is dipped into

the. molten fatty acid, and a small quantity, occupying a space of about a
tenth part of an inch, drawn up and allowed to solidify. After about an hour
(not less) the tube is attached to the stem of a thermometer by means of a

small india-rubber ring (a small bit cut off a piece of india-rubber tubing
answers well) in such a manner that the fatty acid is close to the bulb. The
thermometer with the tube is immersed in a small beaker of water, which is

itself immersed in a conical flask or larger beaker filled with water. A Bunsen
flame is placed under the vessel, and the thermometer and substance in the

small tube carefully watched. The temperature should not be allowed to rise

more than about 0. per minute. When the fatty acid melts (which is usually

quite sharp) the temperature is at once observed and recoided.

Solidifying Point of fatty acids is best determined as described by Allen in

the following manner :—A test tube, about 5 inches in length and § inch in

diameter, is fitted with a ring or collar of cork, by which it is fixed in the

mouth of an empty flask. The melted fatty acid is poured into the (warmed)
tube till it is about two-thirds filled, and a delicate thermometer, previously

warmed, is suspended freely in the liquid, so that the bulb may be wholly
immersed. When the fatty acids begin to solidify at the bottom of the tube
the thermometer must be attentively observed. The operator then stirs the

contents of the tube slowly, by giving the thermometer a circular movement,
first three times to the right, and then thrice to the left. The first effect of

the agitation is to cause the thermometer to fall slightly, but subsequently a

sensible rise takes place, and the mercury remains stationary for at least two
minutes. The temperature thus indiratea is the solidifying point of the sub-
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stance, and the results obtained are remarkably constant. The following table,

chiefly compiled from figuies in Allen’s Commercial Organic Analysis^ will be
found useful in drawing conclusions from data obtained by the above
methods :

—

SouBOB or Fatty Acids.

SaponlflcatloQ
equivalent
or com-

bining weight.

Specific gravity
at 100* C.

compared with
water at 15*5*.

Melting
point.
*C.

Solidifying
point.
•c.

Olive oil, • • 279 •842 26 21

Cotton-seed oil, • 277 •848 36 30 35
Rape oil, . 320 •842 19*5 15-18
Linseed oil, . 307 ‘85S 18 13>17

Tallow, • • 273 •836 45 43-50
Palm oil, . • 270 •837 47-50 42 46
Coooa-nut oil, . 200 •835 24 20*5

The scouring value of soap is sometimes determined by means of a standard

solution of calcium chloride. This solution (1*11 grras. CaCl
2 per litre) is

prepared as described on p. 773 for determining the hardness of water. 5 grms.

of soap are dissolved in 300 c.c. of 90 per cent, alcohol, and diluted to 500 c.c.

with water. The operation is performed exactly in the same manner as in

estimating the hardness of water. 10 c.g. of the calcium chloride solution are

mixed with 60 c.c. of distilled water and titrated with the soap solution, until

a permanent lather is obtained.

When two or more samples of soap are treated in this manner, the relative

scouring value of the samples is inversely proportional to the number of c.c.

consumed. The results are only approximately correct.

For further information on this subject a paper on “ The Water-softening
(or so-called ‘Scouring’) Power of Soap,” by F. \V. Richardson and A. Jaffe,*

may be consulted.

ANALYSIS OF BLEACHING COMPOUNDS.
Analysis of Chloride of Lime.—This compound, known also as bleaching

‘powder^ is used in immense quantities in the bleaching of cotton, linen, and
other vegetable fibres. It may be considered to consist piactically of a mixture
of calcium hypochlorite, calcium chloride, and calcium hydrate,t although in the
dry state its composition is considered by Odling and Lunge to be represented by
the formula Ca(OCl)Cl—that is, calcium-chloro-hypochlorite. Bleaching powder
usually contains small quantities or calcium chlorate, and, in some cases, where
sufficient care has not been taken in the manufacture, this compound may exist

to the extent of from 8 to 10 per cent. The value of chloride of lime for

bleaching purposes depends entirely upon the amount of available chlorine
present Chlorate of calcium is of no value as a bleaching agent.

Penot’s method of analysis is based upon the conversion of an alkaline

arsenite into an arsenate, when a solution of the former is added to a
hypochlorite.

Na3A803 + 0 = NagAsO^.

When sufficient of the sodium arsenite has been added to the bleaching powder
solution the latter gives no further reaction for free chlorine with iodised starch

paper.
* Jwim, 80c. Chem- Ind.^ 1899, p. 998.

t Joum, 80c. Dyers wnd Ool.^ 1908, p. 81.
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Preparation of Decinormal Sodium Arsenite Solution.—4*95 grms. of pure
resublimed arsenious oxide and 25 grms. of pure sodium carbonate are dissolved

in about 250 c.o. of water. The arsenious oxide must be in fine powder, and
the liquid heated to boiling to promote solution. When quite clear it is cooled
and diluted to one litre. The strength of the solution may be veritied by
titration with a carefully prepared decinormal solution of iodine. For this

purpose 12*7 grms. of pure resublimed iodine are dissolved in the cold in a
solution of 18 grms. of pure potassium iodide, and diluted to a litre. 10 c.c. of

the arsenious solution are placed in a porcelain basin, and a few drops of starch

solution added. The iodine solution is then run in from a burette with
constant stirring until a permanent blue colour appears. In this and similar

operations with iodine solution, it is not absolutely necessary to use starch as
an indicator. The faintest excess (certainly less than c.c.) of iodine, without
starch, may be known by the liquid acquiring a pale yellow colour. If 10 c.a

are required, the solution is sti ictly decinormal.

Titration of Bleaching-Powder Solution.—10 grms. of the sample of bleaching
powder are weighed out into a mortar, and rubbed into a thin cream with
water. After allowing the coarser particles to subside, the turbid liquid is

poured into a litre fiask, and the particles in the mortar again ground up with
more water. This is repeated three or four times, when the whole of the 10
grms. will have been transferred to the litre flask. Water is then added to the

mark, and the flask well shaken. 50 c.c. of the turbid liquid, immediately after

shaking, are withdrawn by means of a pipette and titrated with arsenite

solution until a drop of the liquid ceases to give a blue or violet colour with
prepared iodised starch paper. This paper may be readily prepared by
saturating filter paper with a solution made by boiling about J grm. of starch,

^ grm. of potassium iodide, and grm. of sodium carbonate with 50 c.c. of

water.

1 c.c. of ^ sodium arsenite =: 0*00355 grm. Cl.

Exam'jfie.—10 grms. bleaching powder made up to a litre, as above described. 50 o.c.

( = 0*5 grm. sample) required 42*2 c.c. of AsjOj.

. 0*00355 X 42*2 x 100 ^ ^ , , ui u, •= 29*95 per cent, of available chlorine.
O’o

Bunsen’s method depends upon the oxidation of sodium thiosulphate. It

records some of the chlorine present as chlorate as well as hypochlorite

;

consequently, it is not so well adapted for the valuation of bleaching powder as

Penot’s method. If both methods are performed, the difference between the

two results shows approximately the amount of chlorine present as chlorate.

A decinormal solution of sodium thiosulphate is prepared by dissolving 24*8

grms. of the pure crystallised salt, NagSgOj, 5 HgO, in a litre of water. This

may be standardised either by a decinormal solution of iodine already described,

or, preferably, by a decinormal solution of potassium bichromate, containing

4*917 grms. of KjCr^O^ in a litre. For this purpose 25 c.c. of K^CrgO^ arc*

run into a porcelain basin
;

10 c.c. of a 10 per cent, solution of potassium
iodide, an excess of dilute hydrochloric acid, and about 200 c.c. of water are

added. The thiosulphate solution is then gradually added from a burette until

the solution is nearly colourless, when a little starch solution is added, and the

titration continued until the blue colour disappears. If strictly decinormal,
25 c.c. of thiosulphate will be required, each c.c. of which corresponds to

0*00355 grm. 01. In this reaction the bichromate liberates an equivalent amount
of iodine from the excess of potassium iodide used.

Titration of Bleaching Powder.—20 c.c. of the solution prepared as above
described (10 grms. per litre) are diluted with about 200 c.c. of water, and
treated with 10 0.0. of potassium iodide solution and excess of acetic
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acid. The liquid is then titrated with ^ thiosulphate exactly in the same
manner as in standardising with bichromate.

Example,—^20 o.c. of the bleaching powder solution, prepared as above described

( = 02 grm. sample), required 18 o.c. thiosulphate solution.

0*00355 X 18 X 100

0*2
= 31 *95 per cent, chlorine.

The same sample showed 29*95 per cent, by Penot’s method. Therefore about 2 per
cent, chlorine was present as chlorate.

Lunge* has devised a gasometric method depending upon the evolution of

oxygen when a solution of bleaching powder or hypochlorite is mixed with
peroxide of hydrogen.

Free Lime.—According to Cross and Sevan,t this is best estimated in the
following way :—50 c.c. of the solution are diluted to 250 c.c.

;
25 c.a of this

are placed in a beaker and diluted with water. 8 to 15 c.c. of a 3 per cent, solu-

tion of pure H.jOg (Merck) are now added in about three portions

—

i,e., until

the evolution of oxygen has ceased. A few drops of methyl orange solution

are now added, and the solution is titrated with acid until red. If the
methyl orange is rapidly decolourised, this is a sign that hypochlorite is still

present, and that not sutficient H
2
O2 had been added.

Bleaching liquors and other hypochlorites may be analysed in exactly the
same manner as chloride of lime.

Analysis of Sodium Bisulphite.—The principal bleaching agent for wool
and silk is sulphurous acid, applied for the most part in the form of gas
(sulphur dioxide) obtained by burning sulphur in “stoves” (see pp. 149, 160).

Solutions of bisulphite of soda and other bisulphites are, however, now often
used for this purpose. A large quantity of sodium bisulphite is also used
in the preparation of the so-called “ hydrosulphite ” indigo vat.

Sulphur Dioxide, SOg.—The best method of estimating the total amount of

sulphur dioxide in sulphurous acid, sulphites, and bisulphites is by means of

iodine, as described by Giles and Shearer in the Journal of the Society of
Chemical Industry^ 1884, p. 197. The older methods of analysis by means of

iodine were liable to serious errors.

About 0*5 grm. of the sample (in the case of liquid sodium bisulphite it is

better to take 10 c.c. and dilute to 500 c.c. with distilled water, which has
recently been boiled and cooled), is weighed out and introduced at once into a
known excess of decinormal iodine solution, and, after stirring, the excess of

iodine is determined by a decinormal solution of sodium thiosulphate, as

described under chloride of lime (p. 783).

The number of c.c. of ^ thiosulphate are deducted from the number of c.c.

of Yfi
iodine taken and the remainder calculated to sulphur dioxide

—

1 C.C. of iodine = 0*0032 grm. of SOg.

Exam^ple,—10 o.c. liquid bisulphite of soda. sp. gr. 1*25, were diluted with recently
boiled ana cooled water to 500 c.c. 20 c.o. of this solution ( = 0*4 c.c. or 0 5 gr>ii. of sample)
were introduced into a beaker containing 35 o.c. of iodine. It was then found that
5*5 ao. of A thiosulphate were required.

. 0 *0032 X 29*5 x 100

O'o
= 18*88 per cent, of SO^.

An excellent gravimetric process for estimating sulphur dioxide in sulphites
is described by Giles and Shearer in the paper above mentioned.

Indicators used in acidimetry are very differently affected by sulphurous

•/ottm. Soc. Chem. Ind,, 1890, p. 22, t /fcid., 1890, p. 450.
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acid and sulphites. With •phenolfihihaUin^ for example, normal sodium sul-

phite, NagSOg, reacts neutral, whereas the acid sulphite (bisulphite), NaHSOg,
is neutral to litmus^ cochineal^ and methyl orange. With litmus and cochineal
the reaction is uncertain, but with methyl orange it is sharp and distinct.

Normal sulphites may, therefore, be readily determined by titrating with normal
sulphuric acid and methyl orange.

Free sulphurous acid and sulphurous acid existing as bisulphite, may, on
the other hand, be determined by using standard caustic soda and phenol-
phthalein. If commercial bisulphite of soda be diluted with water and a few
drops of a solution of methyl orange added, the litjuid will be red if free
sulphurous acid is present, and the amount of standard alkali required to

produce the neutral point, will be a meiisure of the sulphurous acid above that
required to form bisulphite. If, on the other hand, the liquid is decidedly

yellow, normal sulphite is present, the amount of which may be determined by
standard acid.

Analysis of Sodium Hydrosulphite.—It is well known that solutions of

hydrosulphite are liable to change more or less quickly, and it is often necessary

to determine their strength by some rapid and simple manner. The methods
employed for standardising hydrosulphite solution for use in Indigo Analysis

(see p. 8-0) may be employed, though there is great risk of oxidising the sample
in diluting it to the strength necessary for this operation. Water used for

this purpose should be well boiled and cooled out of contact with air. For
practical purposes in the dyehouse it is better not to dilute the hydrosulphite

solution, and it is quite unnecessary to use any elaborate apparatus for excluding

air. The method recommended by the Badische Aniline und SodorFabrik answers
every requirement. An indigo solution is prepared by dissolving 2 grms. of

indigotin in sulphuric acid and diluting to a litre; or, 4 grms. of Indigo
carmine, containing 50 per cent, indigotin, may be dissolved direct in a litre of

water. 250 c.c. of this solution are poured into a flask of about 500 c.c.

capacity, and whilst giving the flask a constant swirling motion, the hydro-

sulphite solution is carefully, but not too slowly, run in from a drop-pipette

(divided into tenths of a cubic centimetre) until the blue colour changes to

pale yellow. The number of c.c. required multiplied by 2 gives the volume of

hydrosulphite necessary to reduce 1 grm. of indigotin.

Of late years solid hydrosulphites have come largely into the market, and
in order to avoid the loss, through decomposition and oxidation, which may
take place in dissolving these compounds in water Knecht.* has worked out

the following process :

—

Estimation by Methylene Blue and Titanous Chloride.—The principle of the

method consists in adding a weighed quantity of the hydrosulphite powder
to an excess of a standardised solution of Methylene blue, contained in a flask

through which a current of carbon dioxide is being passed. The hydrosulphite

at once reduces its equivalent of Methylene blue, and the excess is determined
by titration with titanous chloride. About 0*2 grm. of the hydrosulphite is

added to 25 c.c. of a 1 per cent, solution of Methylene blue. Before titra ing

the excess with titanous chloride, the solution is acidified with acetic acid.

For the preparation of the standard solution of titanous chloride (TiClg) see

under Iron Compounds (p. 793).

Instead of using Methylene blue and titanous chloride a weighed amount of

the hydrosulphite powder may be added to an excess of standai^ised indigutin

solution, and the excess determined by a standard solution of hydrosulphite as

in the Analysis of Indigo (p. 820).

Sodium Sulphoxylate-Formaldehyde, known in commerce under the

names of Rongalxte C, Hydrald^te C Extra^ and Uydrosnlphite NF Extra^ may

8oe, Dyers and CW., 1907, p. 286.

50
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be examined by the same methods given above for sodium hydrosulphite, with
this difference, that the operation must be conducted at the boil. The simplest

plan is to make up a standard solution of Indigo carmine. A given quantity

of this solution is run into a flask and acidulated with acetic acid. A current

of carbon dioxide is passed through the flask and the liquid boiled. Whilst
boiling it is slowly titrated with a solution of the sample of known strength

until the blue colour is discharged.

Analysis of Hydrogen Peroxide.—^Peroxide of hydrogen in solution is

sold containing ten or twelve volumes of oxygen. This denotes that one volume
of the liquid contains peroxide in such quantity as to evolve ten or twelve

volumes of oxygen respectively when reduced to water. The value of a sample
depends upon &e amount of available oxygen present.

Estimation by Iodine and Thiosulphate.—Kingzett^ has shown that the best

method of estimating peroxide of hydrogen is by means of iodine ancl thio-

sulphate. The peroxide in an acid solution liberates an equivalent of iodine

from potassium iodide, which is thus estimated by ^ thiosulphate. About
10 C.O. of the sample are diluted with water to lOO c.c., and 10 c.c. of this

solution, mixed with 30 c.c. of a mixture of equal volumes of water and sul-

phuric acid, and an excess of potassium iodide added. After standing about
flve minutes, the liberated iodine is titrated with thiosulphate and starch,

as described under chloride of lime (p. 783).

1 C.C. of thiosulphate = 0 0017 grm. of or 0*0008 grm. of oxygen.

1 gi*m. oxygen = 697^5 c.c. at 0“ 0.

Estimation by Potassium Permanganate.—In the absence of other bodies
acted upon by permanganate, this forms a ready means of determining the
value of hydrogen peroxide. A measured quantity of the sample (2 c.c. of

12 volumes strength is a convenient amount) is acidulated with sulphuric acid
and permanganate added until a faint pink colour appears.

1 C.C. of^ permanganate = 0*0017 grm. of I^
2^2*

Titration by Titanous Chloride.—This method, which has been worked out
by Knecht and Hibbert,t gives accurate results, and may be found useful in

presence of ozidisable substances. It is based upon the observation that if a
dilute solution of titanous chloride is added to a solution of hydrogen peroxide,
the well-known intensely orange colouration due to the formation of TiO^
appears. Up to a certain point the intensity of the colour increases, and by
further additions of the TiCl3

then decreases until it vanishes altogether.

This point is coincident with the complete reduction of the H.P2
*

10 C.C. of the sample are diluted to 250 c.c., and of this 10 o.c. are titrated

with standarised TiClg solution until decolourised.

56 ije = 17

Gasometrio Determination.—Coulamine^ recommends the following process
as a rapid means of estimating hydrogen peroxide :—10 to 20 c.c. are neutralised
with ammonia and diluted to 250 c.c. 25 c.c. of this solution are introduced
into a gas absorption tube graduated for 50 c.c. in c.c., a few crystals of
potassium permanganate wrapped in tissue paper are ^ded, the tube quickly
closed by the thumb and vigorouslv shaken. When the reaction is complete,
the tube is inverted over water and the volume of gas evolved read o£

This method, however, is not very exact.

• J<mm. Ohem, Soc, {Tr.\ 1880, p. 792.
t Berl. Ber., 1905, p 3324.

t Joum, 80c. J)ver$ and Col, , 1886 p. 7.
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Analysis of Sodium Peroxide.—Sodium peroxide may be analysed by
the same methods as those given for hydrogen peroxide.

II. Niemeyer* finds that, with care, the permanganate method gives trust-

worthy results. 0*15 to 0*2 grm. of the peroxide is weighed out in a little dish

placed in a weighing tube. This is then seized with a pair of tongs and quickly

immersed in a beaker containing 500 c.c. of water
;
care should be taken that

none of the peroxide floats on the surface, as otherwise the experiment fails.

A sufiicicncy of dilute sulphuric acid is now added, and the liquid titrated at

once with jjc permanganate.

L. Arcnouttf recommends the following process :—about 0*25 grm. of the

sample is introduced into the dry tubb of a nitrometer flask, and about 5 c.c.

of water (containing a few milligrammes of precipitated cobalt sesquioxide in

suspension), are placed in the flask itself.

Bapid and complete decomposition of the sodium peroxide results immediately

it is brought into contact with water, and the volume of the oxygen evolved is

the available oxygen contained in the weight of peroxide taken.

A sample of the commercial substance tested by the above method (except

that a drop of cobalt nitrate was used instead of precipitated cobaltic oxide)

gave in three experiments 18*54, 18*46, and 18*57 percent, of available oxygen.

The same sample contained 78*66 per cent, of sodium oxide, and 0*49 per cent,

of alumina and iron oxide. Hence the calculated composition was :

—

Sodium peroxide (NajO^), • 90*41 per cent.

Caustio soda (NaOH), 8*73 „
Alumina and oxide of iron, 0*49 „
Undetermined, 0*37 n

This sample contained a very little carbonate, a trace of chloride, a minute
trace of sulphate, and a few particles of unoxidised metallic sodium. Ko other
impurity was detected.

* Chem. Zeit., 1907, p. 1267; Joum. Chem. Soc. (i46».), 1908 (94), p. 132.

i Analyst, 1896, p. 3; Joum, Soe, Dyers and Col., 1895, p. 141.
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ANALYSIS OF MORDANTS, FIXING AGENTS, &c.

ALUMINIUM COMPOUNDS.

Analysis of Alum.—The two principal varieties of aluminium alums are
potash alum, Al

3
K

2
(S04 )4

*J and ammonia alum, Al2(Nil4)2(S04)^24H20.
1*0. ash alum contains 1U*76 per cent, of alumina, Al.^Oy, and ammonia

alum contains 11*27 per cent. Potash alum is rather moie soluble than
ammonia alum; 100 parts of watc^r at 20° 0. dissolve 15*1 parts of the former
and 13 6 parts of the latter. In other respects, so far as the dyer is concerned,

they may be considered as identical.

Ammonia alum is readily distinguished from potash alum by evolving

ammonia when boiled with caustic soda.

Impurities.—Alum in the crystallised state cannot well bo adulterated, but
iron and free sulphuric acid may be present as impurities.

Iron may be readily detected by adding a mixtuie of potassium ferro- and
ferricyanides, which quickly produce a blue colour with iron. A greyish-blue

<x)lour is gradua ly developed with pure alum. Tannic acid may also be used

as a test for iron, with which it gives a grey or black colouration. I he

amount of iron present is best determined colorimetrically as on p. 770 under
water.

Free Sulphuric Acid.—For the detection of free acid in alums and
alu iiinium sulphate, Watson Smith* recommends the use of ferric acetate, the

red colour of which is destroyed by a trace of free acid. The operation is best

performed in a porcelain dish. Congo-red, a colouring matter which turns
blue with free acids, has been recommended for the same purpose, also

Methyl violet, which likewise turns blue with traces of free acid.

A preferable method (and one which admits of a ready quantitative

determination) is to treat the powdered sample with strong alcohol containing

a little phenolphthalein and rendered pink with addition of potash. If free

sulphuric acid be present the colour is removed, and by titrating the filtered

solution with alkali the amount present i^ readily ascertained.

Alum purchased in the ground state may contain a variety of substances

—

such as common salt, sodium sulphate, and excess of water. The best method
of ascertaining the value of such .samples is to determine the amount of

alumina by precipitation with ammonia. 1 grm. is weighed out and disso \od
in about 200 c.c. of water, a considerable amount of ammonium chloride is

added and a slight excess of ammonium hydrate. The liquid is kept near the

boiling point for some time until the smell of ammonia disappears, when it is

filtered and the precipitate well washed with boiling water. The precipitate is

dried and ignited in a crucible and weighed as Al.^Og.

Analysis of Aluminium Sulphate {Cake Alum^ Concentrated Alum,
Patent Alum)—It contains in a pure state 15 per cent, of alumina, and
may be examined in exactly the same manner as alum.

For detecting and estimating free sulphuric acid in aluminium sulphate
Beilstein and Qrossetf recommend the following process :— 1 to 2 grms. are

dissolved in 5 c.c. of water and 5 c.c. of a cold saturated solution of ammonium
sulphate added. After a quarter of an hour 50 c.c. of 95 per cent, alcohol are

added, and the whole filtered and washed with 50 c.c. of the same liquid. Tho
alcoholic liquor may then be examined for free acid as in alum.

* Joum, Soc. Jjyrit and Col., 1884, p. 35.

t Joum, Soc, Chem, Ind,, 1800, p. 416.
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Aluminium sulphate crystallises with diflSculty, and is more liable to
contain impurities than alum. In many cases it is considered by dyers not to
give such good results as common alum

; this may probably be due to irregular
composition and to the absence of sulphate of potash or ammonia. Iron may
be detected and estimated as in alum.

Aluminium sulphate is largely used in the manufacture of other aluminium
mordants.

Analysis of Aluminium Acetate (I^ed Liquor^ Red Mordant, Pyrolignite

ofAlumina),—It is usually sold at a strength of about 24® Tvv., and may be
prepared by the action of aluminium sulphate upon lead or calcium acetate.

The best method of examining samples of red liquor is by means of
comparative dye-tests. For this purpose equal weights of cotton are impreg-
nated with equal quantities of the samples to be examined in the same manner
as described under Application of Aluminium Mordants (p. 234), and sub-

sequently dyed with Alizarin or some other mordant-colour. The dyed
material is then dried, and the swatches compared.

Estimation of Alumina.—About 5 grms. of the sample are evaporated to

dryness in a platinum dish, and the residue gently ignited to destroy organic

matter. When cold, the residue is dissolved in hydrochloric acid, and the
alumina precipitated by ammonia, as described under Alum.

Estimation ol Acetic Acid.—This is best performed by distillation with
})hosphoric acid, and titration of the distillate with normal caustic soda and
phenolphthalein, as described under Calcium Acetate (p. 764).

Analysis of Sodium Aluminate.—On adding an acid to a solution of

sodium aiuminate with phenolphthalein as indicator, the neutral point is reached

when all the alkali has been saturated. With methyl orange as indicator the end
reaction occurs only when sufficient acid has been added to form the normal
aluminium salt, Al

2
(S04 )3. Lungers method* of analysis is based on these

reactions :—20 grms. of sodium aiuminate are dissolved in a litre, and 10 c.c.

titrated hot with ^ hydrochloric acid in the presence of phenolphthalein until

the red colour just disappears. The number of c.c. are read off, and after

adding methyl orange the titration of acid is continued until the solution

becomes faintly red. The first number corresponds with the soda present and
the additional amount of acid used gives the alumina.

1 ac. 5- HCl * 0*0062 grm. Na^O and 0*1)034 grm. AljOy

CHROMIUM COMPOUNDS.

Analysis of Bichromates.—The most important chromium mordants arc

potassium and sodium bichromates.

Potassium bichromate, KoCrgO^, known to the trade also as “ hichromef or

chrome, in the crystallised state is usually nearly pure, although samples
have been found to contain a considerable amount of potassium sulphate.

This was probably due to imperfect manufacture, since the potassium sulphate

so found had evidently been present in the liquor during crystallisation.

100 parts of water at 16® C. dissolve 10 parts of potassium bichromate.
It crystallises without water, and contains 68*09 per cent, of CrOg. Sodium
bichromate is a very deliquescent salt, and is very soluble in water, 100 parts

of water at 15® C. dissolve about 110 parts of the anhydrous salt.

Sodium bichromate has now in a great many instances displaced the

more expensive potassium salt. There are two chief varieties of com-
mercial sodium bichromate—viz., the crystalline and the amorphous or lump.

Crystallised sodium bichromate, Na^CrjO^j^HjO, contains nearly the same

* Zeits^fUr, angew, Chsm*^ 1890, p. 293; Joum. Soe. Chem, Jnd., 1890, p. 767.
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amount of chromic acid as potassium bichromate—viz., 67*70 per cent. The
dry lump also usually contains about the same amount (some more, others

less) : but in place of water of crystallisation it contains sodium sulphate and
other impurities. The crude varieties of sodium bichromate often contain

considerable quantities of normal chromate, which is a much less effective

mordant than the acid salt.

Estimation of Chromic Acid.—The usual method of estimating chromic acid

in chromates and bichromates consists in adding an excess of ferrous

ammonium sulphate to an acidulated solution of the sample and titrating the

residual ferrous salt with decinormal potassium bichromate. In lieu of this

mode of procedure the following plan can be recommended:—Weigh out

6 grms. of the sample and dissolve in a litre of water, with which solution fill

a burette. In the case of sodium bichromate, in order to obtain a fair average

sample, it is preferable to weigh out 25 grms. and dissolve in 500 c.c., and
then, after shaking, take out iOO c.c. and dilute to a litre. 1 grm. of pure
granulated ferrous ammonium sulphate is then weighed out and dissolved

in a little water in a porcelain basin and 50 c.c. of a 10 per cent, solution

of sulphuric acid added. The solution of bichromate is then added during

constant stirring with a glass rod until a drop of the liquid ceases to give a
blue or greenish-blue colouration when brought in contact with a drop
of potassium ferricyanide solution on a porcelain slab. 1 grm. of ferrous

ammonium sulphate reduces 0-0854 grm. of CrOg; consequently, the number
of c.c. of the solution required contains this amount of chromic acid.

Eocample.^S grms. of potassium bichromate were dissolved in a litre of water. Of this

lolatioD, I grm. of ferrous ammonium sulphate required 25-2 c.c.

.*. 25-2 C.C. ss 0*0854 grm. of CrOg

.*. 1000 c.c. =s 3*388 grms. of CrO,

3*388 X 100 _ _ 4. A r. r.= 67*76 per cent, of CrO,.

Chromic acid may be determined gravimetriccUly by conversion either into
chromic oxide or chromate of lead. The former process is carried out by
dissolving 0*5 grm. of the sample of bichromate (or by taking 100 c.c. of the
solution above mentioned) in a little water, adding hydrochloric acid, and
heating either with alcohol or sulphurous acid. The excess of alcohol or
sulphurous acid is boiled off and the green solution diluted to about 200 c.c.

treated with a sliglU excess of ammonia. The precipitate is collected on a
filter, well washed, dried, ignited, and weighed as CrjOj. 153 parts of Cr^O,
correspond to 201 parts of CrOg.

Esthnation of Normal Chromate.—Potassium bichromate rarely contains
normal chromate, but^ as previously stated the sodium compound frequently
contains considerable quantities. At the present time, however, it is not so
prevalent as it was a few years ago. Three methods for estimating normal
chromate will be described, but, when present in small quantities preference is

given to. the first process.

1. M‘Culloch’8 process* depends upon the fact that free chromic acid, when
shaken up with peroxide of hydrogen and ether, imparts a blue colouration to
the ether; whereas neither chromate nor bichromate produces any effect. If
bichromate alone is taken, a drop or two of acid is sufficient to produce the
blue colour, whereasi if normal chromate is present, acid must be added in
sufficient quantity to convert it into bichromate. The following plan of
carrying out the operation is recommended :—2*5 to 5. grms. of the sample are
dissolve in 40 to 60 c.a of water, and the solution introduced into a stoppered <

Ohtm, iVeiM, voL Iv. (1887), p. 2.
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cylinder, bolding about 120 c.c. 10 c.c. of hydrogen peroxide (10 vole.) and
about 20 C.C. of ether are added and the contents shaken. (If free chromic

acid be present the ethereal layer will be of a blue colour.) A decinomial

solution of sulphuiic acid is now added in small quantities at a time with

frequent agitation until the ether is tinged faintly blue, which is best seen

against a white background. Each c.c. of acid corresponds to 0*01005 grm.

of CrOg as normal chromate = 0*01625 grm. of Na
2Cr04 or 0 01945 grm. of

KaCrO..
If the hydrogen peroxide contains acid, this must be taken into account.

2. In the paper above mentioned, M‘Culloch refers to the direct determina-

tion of bichromate by means of standard soda and phenolphthalein, and thence

by deducting chromic acid so found from the total chromic acid, calculating

the amount of normal chromate present. He correctly points out that the

end reaction is not sharp and precise, but if an excess of caustic soda be added

and the liquid titrated back with standard acid this difficulty is altogether

overcome.

1 c.c. of soda =® 0*01005 grm. of CrOg as bichromate.

3. K. T. Thomson^ has shown that bichromate of potash or soda is neutral

to lackmoid, whilst normal chi ornate is alkaline. Normal chromate may,
therefore, be estimated in bichromate by standard acid and lackmoid paper.

Free chromic acid may be likewise determined by using decinormal soda.

Example,—A sample of impure bichromate of soda gave 70*60 per cent, of total

chromic acid, CrOg.

By Method 1.—2*5 grms. with hydrogen peroxide and ether required 30*6 c.e. of

^ sulphuric acid.

. 0*01005 X 80*6 X 100 l
•*. ^ = 12*30 per cent, of CrOg as ohromate,

t*. hy difference = 58*30 per cent, of CrOg as bichromate.

By Method 2.—50 c.c. of a 1 per cent, solution (= 0*5 grm.) were treated with a few
drops of phenolphthalein and 35 c.c. of caustic soda. 6*1 c.c. of ^ acid were then
required to produce a pure yellow solution.

0*01005x28*9x 100
,

— = 68*08 per cent, of CrOg as bichromate,

and by difference = 12*52 per cent, of CrOg as chromate.

By Method Z,—100 0.0. of a 1 per cent, solution (« 1 grm.) were titrated with
sulphuric acid, using lackmoid paper as an indicator. 12*6 c.c. were required.

0*01005 X 12*6 X 100 =£ 12*66 per cent, of CrOg as chromate,
and by difference = 57*94 per cent, of CrOg as bichromate.

Sulphuric Acid as potassium or sodium sulphate in bichromates may be
directly determined by precipitation with barium chloride in a dilute and acid

solution, but more accurate results are obtained by previously reducing the

chromic acid to chromic oxide by means of alcohol and hydrochloric add.
Chroms Aluin possesses a similar constitution to common alum—viz.,

K.Cr.^(S04)4,24H«0. It is liable to contain tarry organic matter, calcium
sulphate, and sodium sulphate as impurities. The chromium oxide may be
determined by precipitation with ammonia as alumina in common alum.

ChPOmium Acetate is usually sold in solution at 30* to 36* Tw. containing
about 15 to 17 per cent, of chromium acetate. It may be examined in precisely

the same manner as aluminium acetate (p. 789).

* CTUm. NetM, vol. lii. (1885), p. 29,
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IRON COMPOUNDS.

Anal;^SiS of Foprous Sulphate.—This salt, known also as cop))eTaB and
green vitriol^ crystallises with seven molecules of water. It was formerly largely

used in conjunction with logwood for dyeing blacks upon wool, but has been almost
entirely replaced by bichromates. It is now used principally in cotton dyeing.

Expos^ to moist air, ferrous sulphate becomes covered with a brown film of

basic ferric sulphate. For some purposes this is considered rather advantageous
than otherwise, but if used for vat indigo dyeing the ferric sulphate is merely
so much waste material.

Ferrous iron is readily estimated, either by a standard solution of bichromate
or of permanganate. The estimation by bichromate is merely the reverse of

the method already described for Chromic Acid (p. 790). The estimation by
permanganate is carried out as follows :

—

Preparation of Decinormal Permanganate Solution.—3 156 grms. of pure dry
potassium permanganate are dissolved in a litre of distilled water. The
solution requires standardising, since perfectly pure potassium permanganate is

not easily obtainable. This is most readily performed by means of pure
granulated ferrous ammonium sulphate. 0*7 grm. of this salt

(
= 0*1 grm. of

iron) is dissolved in about 100 c.c of water in a porcelain basin, and 50 c.c. of

a 10 per cent, solution of sulphuric acid added. The permanganate solution is

now gradually run in from a burette, with constant stirring, until the liquid

becomes a faint pink colour. If strictly decinormal, 17*85 c.c. will be required.

Instead of taking ferrous ammonium sulphate, the permanganate may also

be standardised by means of pure clean iron wire. 0*1 grm. is introduced into

a small flask fitted with a bent glass tube and Bunsen’s valve (see below,

Estimation of Total Iron), and dissolved in dilute sulphuric acid. When
dissolved, the liquid is allowed to cool, and titrated with the permanganate
solution, as above described.

Ferrous ammonium sulphate, a salt frequently mentioned in this division,

has a composition represented by the formula Fe(NH4)2(S04)2,
6H20, and

contains exactly one-seventh of its weight of iron. It is prepared by mixing
equivalent proportions of pure ferrous sulphate and ammonium sulphate

(dissolved separately), and allowing the double salt to crystallise out. It occurs
in commerce in crystals and in a fine granulated form. For use in chemical
analysis, the latter is to be preferred. It should be preserved in a well-stop-

pered bottle. If there is any doubt about its purity, a weighed amount should

be dissolved in water, with addition of a little sulphuric acid
;
the solution

oxidised by nitric acid, and the iron estimated gravimetrically (see Analysis of
Ferric Sulphate). Another portion should be dissolved in a little water, and
tested ioTferric iron by means of potassium thiocyanate.

Estimation of Ferrous Oxide.—1 grm. of the sample of ferrous sulphate (or

100 C.C. of a 1 per cent, solution) is dissolved in about 100 c.c. of water and 50
C.C. of a 10 per cent, solution of sulphuric acid added. The solution is then
titrated in a porcelain dish with potassium permanganate until a faint pink
colour remains for about half a minute after stirring. 1 c.c. of permangan*
ate « 0*0072 grm. of FeO or 0*0278 grm. of FeS04 ,

7H20.

Estimation of Total Iron.—1 grm. is washed into a small flask with about 50
ac. of water; 5 to 10 c.c. of strong sulphuric acid and a rod of zinc free from
iron are then introduced. The flask is fitted with a cork and bent glass tube,

to which is attached a Bunsen’s valve. This merely consists of a short piece of

india-rubber tubing closed at one end with a glass rod and having a
longitudinal slit in the centre. Steam and hydrogen can by this arrangement
easiW escape from the flask, but air is unable to enter. The flask is incUned at
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an angle of about 45* and gently heated. When the reduction is complete
(known by a drop of the liquid producing no colouration with a drop of

potassium thiocyanate) recently boiled and cooled water is allowed to enter
the flask, and the liquid titrated with permanganate as above. If the rod
of zinc has not thoroughly dissolved, it must be carefully removed and washed
before titrating with permanganate. The difference between this titration and
the direct titration represents the amount of iron present in the ferric state.

1 C.C. of jjf
permanganate = 0*008 grm. of Fe20y

Estimation of Iron by Titanous Chloride.—Xnecht and Hibbert* estimate
iron by titanous chloride as follows :—50 c.c. of 20 per cent, titanous chloride

and 50 c.c. of strong hydrochloric acid are boiled together, cooled, and made
up to about 2 litres. With a powerful reducing agent like titanous chloride

it is not astonishing that it should rapidly absorb oxygen from the air, and it

is therefore absolutely necessary, if reliable results are to be obtained, that it

should be stored and measured in vessels in which it is out
of contact with the aii*. A simple arrangement for this

purpose is shown in Fig. 118. Sufficient of the reagent is

prepared to completely fill the storage vessel S, which is

connected with the burette B, both storage vessel and
burette being kept under constjint hydrogen pressure from
the small hydrogen generator G, where the gas is produced
from zinc and hydrochloric acid. When liquid is with-

drawn from the burette at P, the pressure is released and
hydrogen is at once generated at G, so that the interior of

the apparatus, which is not filled with liquid, contains

hydrogen at a pressure of about 3 inches.

The reaction on which this method is based takes place

according to the equation : TiClj, + FeClj = TiCl4 + FeClg.

The solution is standardised by means of pure ferrous

ammonium sulphate. 0 35 grm. of this salt is dissolved in

a little water, acidified and titrated with potassium per-

manganate until faintly pink. The oxidised iron solution,

to which an excess of potassium sulphocyanide has been
added, is now titrated with the solution of titanous

chloride to be standardised until the red colouration dis-

appears. The number of c.c. required divided into 0*05

will give amount of iron equivalent to each c.c. of the
standard solution.

The estimation of ferric iron in a compound is Fig. 118.

carried out in exactly the same way as in standardising.

Ferrous iron must first be oxidised to ferric by any well known means.

Estimation of Iron by Hydrosulphite.—In his original paper on the analysis

of indigo, Rawson t pointed out that ferric iron was reduced quantitatively to

ferrous iron by sodium hydrosulphite. The operation is carried out in an acid

solution, without access of air, and with indigo carmine as indicator, exactly as

in standardising sodium hydrosulphite solution by means of ammoniacal copper
sulphate. (See Analysis of Indigo^ hydrosulphite method^ p. 820). One mole-

cule of ferric sulphate requires the same amount of hydrosulphite for reduction

as one molecule of copper sulphate.

Alumina may be detected in ferrous sulphate by boiling with addition of

sulphuric and nitric acids to oxidise the iron, and adding an excess of pure
caustic soda. The liquid is boiled and filtered, and to the filtrate hydrochloric

acid and ammonia added, when, if alumina be present^ a white gelatinous

• Btrl, Ber,, 1903, p. 1549.
fJoum, Soc. Dyers and Col,, 1885, p. 77.
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precipitate will be obtained. The latter may be filtered off, washed, dried^

ignited, and weighed as AI2O3.

AcetatS of Iron is sold in solution under the names of iron liquor^ black

liquor^ and pyrolignite of iron.

The best practical method of ascertaining the value of acetate of iron is

to make careful dye<trials, as with ferric sulphate. The total amount of iron

and acetic add present may be determined in the same manner as alumina and
acetic acid in aluminium acetate (p. 789). The iron may also be determined
by igniting to destroy organic matter ; dissolving the residue in hydrochloric
acid, reducing with zinc and titrating the solution with permanganate.

Impurities,—Commercial acetate of iron may contain ferrous sulphate,

ferrous chloride, sodium sulphate, and sodium chloride. Sodium salts may be
detected and estimated by adding an excess of ammonia and evaporating the
filtrate to dryness, and igniting. The amount of ferrous sulphate or ferrous

chloride, in the absence of alkaline salts, may be determined by estimating the
sulphuric or hydrochloric acid present.

Analysis of Ferric Sulphate.—Solutions of ferric sulphate, more or less

basic, with and without ferrous sulphate, are largely used in cotton and silk

dyeing under the name of Nitrate of iron.

The solutions usually have a strength of about 80* Tw,, and contain about
10 per cent, of iron.

If ferrous sulphate is present a blue precipitate will be obtained witli

potassium ferricyanide.

Estimation of Total Iron-—25 c.c. (measured in a specific gravity bottle,

and weighed) are diluted to 500 c.c. 25 c.c. are withdrawn and diluted to

about 200 c.o. If any iron is present in the ferrous state, it is preferable to

add a few drops of nitric acid, and boil for some minutes. A slight-excess of

ammonia is added, and the liquid filtered. The precipitate should be washed
two or three times with hot water by decantation before bringing it wholly on
to the filter. The precipitate may be either dried, ignited, and weighed as

FcjOg or dissolved in sulphuric acid, reduced by zinc, and titrated with
permanganate, as given under ferrous sulphate ; or, the ferric sulphate solution
may be titrated directly by titanous chloride.

In the absence of nitric acid or nitrates, the 25 c.c. of the diluted solution
may be reduced direct, and titrated with permanganate.

1 O.O. of permanganate = 0*0056 grm. of Fe.

Estimation of Ferrous Iron.—5 to 10 c.c. of the sample are weighed, diluted
with water, and acidulated with sulphuric acid. The solution is then titrated

with permanganate.

1 C.C. = 0*0056 grm. of Fe, or 0 0072 grm. of FeO.

The amount of ferric oxide is obtained by deducting ferrous iron from the
total and calculating into FogOg.

Sulphuric add is best determined by acidulating the filtrate from the ferric

oxide precipitate with hydrochloric acid, and adding barium chloride. If
barium chloride is added direct to the ferric sulphate solution the barium
sulphate is liable to be contaminated with iron.

Hydrochloric add should also be determined, after removal of the oxide of
iron by ammonia, by acidulating the solution with nitric acid and adding silver
nitrate.

Sodium saltB may be detected and estimated by adding ammonia, and
evaporating the filtrate to dryness, and igniting the residue. If iron compounds
only were present nothing more than a trace would remain after ignition.
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Relation of Acid to Baee.—In the analysis of ferric sulphate one of the most

important matters is to determine the relative proportion of total acid and

ferric oxides present. For most purposes, commercial “nitrate of iron*' or

ferric sulphate should contain less acid than that necessary to form normal

ferric sulphate. Some samples contain a slight excess of acid. The amount of

acid in combination with iron (as well as any free acid, if present) is best

determined by taking 2 to 6 grms. of the sample, diluting with about 200 c.c.

of water, ancl adding a slight excess of normal solution of sodium carbonate.

The liquid is boiled and filtered, and the precipitate well washed with hot

water. The excess of sodium carbonate is then estimated by normal sulphuric

acid and methyl orange. Each o.c. of normal sodium carbonate « 0*040 grm.

of SO3.

2*6 0 .0. = 3 56 grms. of ferric sulphate were treated with 22 o.c. of normal

NogCOi. The filtrate required 4 c.c. of normal H3SO4.

9 sr 20*22 per cent, of SO3,
combined with ferric and ferrous oxides.

3*66

The amount of SO3 required to combine with the found percentages of

ferric and ferrous oxides to form normal sulphates is calculated and compared

with the actual amount of add present. Instead of using sodium carbonate,

boiling and filtering as above given, fairly good results may be obtained by

titrating direct with normal caustic soda and phenolphthalein, as in the case of

tin mordants (p. 796) ;
but the end reaction is not very distinct.

The following figures show the results of analysis of a few samples of average

ferric sulphate or “nitrate of iron” :

—

1. 2. 3. 4. !

Specific gravity, . . . • •

Equal to degrees Twaddle, , , .

1*410 1*40*2

80“
1-405
81*

1*345
69“

Total iron, •.••••
Ferric oxide,

Ferrous oxide,

Sulphuric acid (SO3), • • • ,

Hydrochloric acid (HCl),

Total acid combined with iron in terms 1

of SOj, /

Calculated SOs required to form normal \

sulphates, /

11*80

16 86
none
16*61

1*64

20*05

25*30

10*88

15 45
•15

17*20

•06

17*30

23*39

10*97

12 00
3*.3*2

16*76

1696

22*74

9*59

12*72

*86

16*20

16*40

20*31

“Nitrate of iron” should always be tested practically by experimental dye-

trials. If intended for cotton dyeing the following plan might be adopted :

—

Swatches of calico or cotton yam, each weighing 10 grms., are thoroughlv
wetted out and worked together for about an hour in a decoction of sumach
or myrabolans. The swathes are taken out, the excess of liquid removed by
shaking, and each piece put into a dilute solution (5 c.c. to 250 c.c.) of the

sample of “ nitrate of iron ” to be examined. After 20 to 30 minutes the pieces

are taken out^ well washed, dried, and compared
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TIN COMPOUNDS.

Analysis of Stannous Chloride.—^This salt crystallises with 2 moleculea
of water, SnCl2,

2H.,0. It is commonly known in the dye-house as tin cryatcds.

Stannous chloride is occasionally found adulterated with zinc or magnesium
sulphates or zinc chloride.

Sulphates may be readily detected by addition of hydrochloric acid and
barium chloride.

Zinc and magnesia may be detected in the filtrate after precipitating the

tin as sulphide by a current of sulphuretted hydrogen in an acid solution.

Estimation of Tin.

—

About 0*25 grm. of the sample is dissolved in a little

water containing hydrochloric acid, and mixed wi h 50 c.c. of a 10 percent,

solution of Rochelle salt (potassium-sodium tartrate) and 60 c.c. of a 10 per

cent, solution of sodium bicarbonate. A little starch solution is then added
and the liquid titrated with iodine until a permanent blue colour appears.

1 c.c. of ^ iodine = 0*0059 grm. of Sn.

Fairly good results may also be obtained by simply dissolving the “tin
crystals” in dilute hydrochloric acid and titrating direct with iodine

without starch.

Indirect Estimation by Permanganate.—0*5 grm. is dissolved in water and
hydrochloric acid. A slight excess of ferric chloride is then added, which
oxidises the tin to stannic chloride, becoming itself reduced to ferrous chloride.

The liquid is diluted with recently boiled and cooled water and titrated with
potassium permanganate, each c.a of which corresponds to 0*0059 grm. of Sn.

Estimation by Titanous Chloride.—Knecht and Hibbert * add an excess of

a standard solution of iron alum to the stannous chloride solution. The liquid

is heated to the boil whilst a current of carbon dioxide is passed through.

After cooling, the excess of iron alum is determined by titrating with standard

titanous chloride.

Solutions of Stannous Chloride, containing hydrochloric acid, are sold

under the names of double muriate of tin and single muriate of tin^ tin spirits,

&c. (see p. 273). The terms “ double ” and “ single ” merely refer to the density

of the solutions. Single muriate varies in density from 40* to 60* Tw., and
•double muriate from 70* to 120* Tw. The same impurities (as well as free

sulphuric acid) may be present as in tin crystals.

Estimation of Stannous Chloride.—The amount of tin present os stannous
chloride may be estimated either by iodine or by ferric chloride and
permanganate, as described above.

If stannic chloride is also present, which is frequently the case, the total

amount of tin is estimated by allowing a piece of pure metallic zinc to remain
in a weighed portion of the sample for 10 or 12 hours. If 25 c.c. of the sample
are diluted to 500 c.c., 25 c.c. of this solution will be a convenient amount to

take. The tin which is thus entirely precipitated in the metallic form, is

carefully collected and washed, and dissolved in hydrochloric acid with the aid

of platinum foil. This should be done in a flask in a current of carbon dioxide
to prevent oxidation. The stannous chloride solution obtained is then titrated

as above.

Estimation of Free Acid.—Since stannous chloride has an acid reaction to

indicators, the free hydrochloric acid present cannot be titrated direct. In
order to ascertain the amount of free acid present, it is necessary to determine
the total acid (free and combined) and to calculate the amount required to

Scc» Dyers and Col,, 1905, p. 345*
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combine with the percentage of tin found. For this purpose W. Minor*
recommends that 10 c.c. of the solution be diluted with water, and the tin

precipitated as sulphide by a current of hydrogen sulphide. The filtrate is

made up to a litre and 500 c.c. boiled, to expel H^S, and titrated with a solution

of soda. It is quite unnecessary, however, to separate the tin. The total acid

may be accurately estimated by titrating the solution of stannous chloride

direct with caustic soda and phenolphthalein. The stannous hydrate formed
has no action whatever upon the indicator. If pure stannous chloride is

titrated in this way, the exact amount of combined acid is obtained.

Example,—25 c.c. of a solution of single muriate of tin = 30*88 grms. were diluted to
500 c.o.

25 c.o. required 21*8 c.c. of iodine = 8*33 per cent, of Sn.

50 O.C. of diluted solution (
= 3*088 sample) with phenolphthalein required 19*8 c.c. of

normal caustic soda.

1 c.c. normal soda = 0*0365 grm. of HCl.

.
0 0.S65 X 19*8 X 100 „ ^ r ur-w i u- ^

• *. o.nwu “ 23*40 per cent, of HCl free and cornbinec.
o*Uoo

8*33 parts of Sn require 5*15 parts of HCl to form SnClj.

23*40 - 5*15 = 18*25 per cent, of free HCl.

Analysis of Stannic Chloride.—Solutions of stannic chloride are used

under various names, consisting of stannic chloride only, and of mixtures of this

salt with stannous chloride (see p 274 ). Acids other than hydrochloric acid, such
as sulphuric, nitric, and oxalic, are also occasionally present. The liquid known
as solution of tin^ sold at about 44® Tw., and containing about 8 per cent, of tin,

usually consists of stannic chloride only, with a slight excess of hydrochloric acid

and a little nitric acid. If any stannous chloride is present, a drop of the liquid

will produce a white or grey precipitate with a solution of mercuric chloride.

Estimation of Tin.—The amount of tin may be determined by precipitation

with zinc, as already described
;
or by the following gravimetric process, which

gives very accurate results ;—About 5 grms. of the solution are diluted with
water to 200 c.c., and, if any stannous salt be present, a weak solution of iodine

is added until the liquid is faintly yellow. A dilute solution of ammonia is

now gradually added until a faint opalescence appears, when an excess of a

concentrated solution of sodium sulphate is added. The liquid is kept hot on
the water-bath for one or two hours, and the somewhat voluminous precipitate

washed two or three times by decantation. It is then collected on a filter,

thoroughly washed, dried, ignited, and weighed as Sn02.

150 parts of SnOg =118 parts of Sn.

Free Acid in solutions of stannic chloride may be estimated by caustic soda

and phenolphthalein, exactly in the same way as in solutions of stannous

chloride. In calculating the combined acid four equivalents of hydrochloric

acid must be taken in place of two.

P. Heermann, in his Dyers^ Materials (English edition, p. 35), states that

this method “ is quite inaccurate and useless.” In consequence of this state-

ment, one of the authors has again investigated the matter and finds the

adverse criticism to be entirely unfounded. Various known amounts of

hydrochloric acid were added to stannic and stannous chlorides respectively,

and, in every case, the exact amount of acid was found by direct titration as

given above and as given in the first edition of this work.
In addition to being analysed, tin compounds should always be examined

by experimental dye-trials. The exact mode of procedure would depend upon
the purpose to which the mordant was to be applied on the large scale.

^Chem. News, vol. Iziii. (1891), p. 249, from ZeiUch, angtw, Chemiu
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TITANIUM COMPOUNDS.

Analysis of Titanous Chloride.—Titanous chloride is sold as a violet

coloured solution, containing about 20 per cent. TiCl
3. It is estimated by

the method used in standardising titanous chloride solution for the determina-

tion of iron (p. 723). 5 c.c. of the sample are weighed out, mixed with 5 c.c.

of strong hydrochloric acid, and made up with water to 100 c.c. 5 c.c. of

this solution are withdrawn and titrated with standard iron alum solution,

using potassium sulphocyanide as indicator.

Titanous Sulphate may be estimated in the same manner.

Titanic Salts.—The most rapid method of estimating the titanium in these

is to reduce first with hydrochloric acid and zinc, and then titrate the titanous

chloride formed either with iron alum or with standardised Methylene blue.

COPPER COMPOUNDS.

Analysis of Copper Sulphate.—Copper sulphate, known also as Hue
vitriol and blue atone, crystallises with five molecules of water, CuSO^, 5 H^O.
It is liable to contain ferroua sulphate as an impurity. Commercial sulphate

of copper invariably contains small quantities of iron.

Estimation of topper by Frecipitatioa as CuO. - 0*5 grm. of the sample is

dissolved in about 150 c.c. of water, in a porcelain basin, and heated to the

boiling point. A slight excess of a solution of pure potassium or sodium
hydrate is added, and the liquid gently boiled for about five minutes, when the

brownish'black precipitate is allowed to subside, and the supernatant liquid

poured through a small filter. Boiling water is added to the residue, and, after

subsidence, the liquid is again poured off. This washing is repeated two or

three times, when the whole of the precipitate is carefully transferred to the

filter, and thoroughly washed with hot water. It is dried, transferred to a
crucible, ignited, and weighed. The precipitate of oxide of copper should at

first be ignited gently, but afterwards intensely, and weighed as soon as the
crucible is cold. The ash of the filter should be ignited separately on the lid

of the cruc'ble, and any metallic copper contained therein converted into oxide
by addition of a drop or two of nitric acid, and ignition. If iron is present in

the sample, the precipitate will contain ferric oxide, which must be estimated
and deducted (see below).

79 4 parts of copper oxide correspond to 63*4 parts of metallic copper or
249*4 parts of crystallised copper sulphate.

Estimation by Precipitation as Metallic Copper.—About 0*5 grm. of the
sample is dissolved in a little water, in a weighed platinum dish. Sulphuric
acid and a rod of pure zinc are added and the dish covered with a clock glass.

The copper is thereby precipitated on the platinum. When the reaction is

complete, known by a drop of the liquid producing no brown colour with
sulphuretted hydrogen, the zinc is carefully removed, and the deposit thoroughly
washed, dried at !00* C., and weighed.

Instead of drying and weighing the metallic copper, it may be dissolved in
a mixture of hydrochloric acid and ferric chloride ( Fleitmann’s method), diluted
with water, and the ferrous chloride formed titrated with ^ permanganate.

Estimation of Copper by Titanons Chloride.—R L. Rhead^ determines
copper by means of titanous chloride in the presence of potassium thiocyanate.
A small amount of ferrous ammonium sulphate is also added in order to ensure
a sharp end reaction. The titration is carried out in the cold. The ferrous

• '<wrs. Ghem. Boc. {Trans.), 1906, pp. 89, 1491 ; Jowm. Soc. Ghem. Jnd., 1906, p. U76.
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salt added is oxidised by the copper salt^ and the end of the titration is

indicated by the disappearance of the red colour due to ferric thiocyanate. In
titrating 50 c.c. of a solution containing 2 grms. of copper sulphate per litre,

10 to 20 c.c. of a 10 per cent, solution of potassium thiocyanate are added.
The titanous chloride solution is standardised by ferrous ammonium sulphate.

56 parts of iron = 63*5 parts of copper.

There are many other volumetric processes for estimating copper, descriptions

of which may be found in Sutton’s Volumetric Ancdyaia,

Estimation ot Iron.—About 5 grms. of the sample should be taken, dissolved

in 100 c.c. of water and boiled with addition of a few drops of nitric acid. 'I'he

liquid is cooled, diluted to about 300 c.c., and an excess of ammonium hydrate
added. The ferric oxide which is thus precipitated is collected on a filter,

washed, redissolved in hydrochloric acid, and again precipitated by ammonia in

the cold. The liquid is filtered, the oxide of iron washed, dried, ignited, and
weighed.

Copper Acetate.—Copper may be determined by igniting a weighed portion

of the sample, dissolving in hydrochloric acid, and treating the solution as above.

Acetic acid is best estimated by distillation with phosphoric acid (see p. 764).

ANTIMONY COMPOUNDS.

Analysis of Tartar Emetic.—This salt is largely used in cotton-dyeing and
in calico-printing. It consists of the double tartrate of antimony and potassium,

and contains half a molecule of water. Tartar emetic, especially if purchased
in the powdered form, is liable to considerable adulteration

; oxalate of antimony
and the double fluoride of ammonium and antimony being most frequently used
for this purpose.

Antimony as antimonious oxide may be readily estimated by titrating an
alkaline solution with ^ iodine and starch. W. B. Hart’s process,'* which
consists in adding an excess of a solution of bleaching powder and titrating with

arsenious acid, can be recommended. 0*5 grm. of the sample is dissolved in

about 50 c.c. of warm water and cooled. 20 o.c. of a 10 per cent, solution of

sodium bicarbonate and 25 c.c. of a 2 per cent, solution of bleaching powder are

added, and the liquid well stirred with a glass rod. If sufficient bleaching
powder has been added, a drop of the liquid will now produce a blue colour

with potassium iodide and starch paper. Decinormal sodium arsenite (4 95
grms. of As^Og per litre) is then run in until a drop of the liquid ceases to uive

any colouration with the iodide and starch paper (see p. 783). The strength of

the bleaching-powder solution used to oxidise the antimony is determined, ^ hen
the amount of chlorine expressed in terms of arsenite is readily calculated.

1 c.c. of arsenite = 0*006 grm. of Sb or 0*0072 grm. of SbgOg.

Example.—0*5 grra. of tartar emetic with sodium bicarbonate and 25 o.o. of chloride of

lime required 7*5 o.o. of arsenite 25 o.o. of chloride of lime alone required 36*5 c.c. of

arsenite. Therefore, chlorine equivalent to 29 o.o. of arsenite was used in oxidising the
antimonious oxide present.

.
0*0072 X 29 X 100

•
* 0*5

41*76 per cent, of SbgOg.

Antimony may also be accurately estimated by precipitating it ae SbgSg, and
(with due precautions regarding the presence of free sulphur) weighine
it as such, or distilling the sulphide in a flask with hydrochloric acid, and
collecting the hydrogen sulphide evolved in a known volume of ^ arsenite

solution and estimating the excess of arsenite with thiosulphate {Schneider),

^Jcum, See, Ohem, /nd., 1884, p. 294.
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Pure tartar emetio contains 43*4 per cent, of SbgOg. Some samples in the

market contain more than that amount, owing to the presence of ammonium
antimony fluoride. If this salt is present, ammonia will be evolved on boiling

with caustic soda.

Oxalate in tartar emotic may be detected and estimated, if necessary, by
precipitating the antimony as sulphide in an acid solution. The filtrate is

boiled to remove hydrogen sulphide, a slight excess of ammonia is then added,

and the liquid made slightly acid with acetic acid, and treated with calcium

chloride (see p. 766).

Antimony Oxalate.—The antimony in oxalate of antimony and other

antimony salts may be determined as in tartar emetic. With salts containing

antimony fluoride, however, HirVs process does not give satisfactory results.

In such cases it is preferable to titrate an alkaline solution of the salt with

decinormal iodine.

ARSENIC COMPOUNDS.

ArseniOUS Acid may be examined for percentage of AsgOg by practically the

same method as that described for standardising the arsenite s olution

(p 783). 2 grms. of the sample are dissolved in water containing about 5 grms.

of sodium carbonate, and diluted to 500 c.c. 50 c.c. (= 0*2 grm.) are with-

drawn, neutralised with a little pure hydrochloric acid, 25 c.c. of a saturated

solution of sodium bicarbonate added, and the liquid titrated with iodine.

1 C.C. iodine = 0*00495 grm. AsgOj.

Sodium APSOUfttOf Na.,HA804, is known as dung salt or dtmg substitute,

Arsenions Acid, if present, is estimated by titrating a weighed amount
with iodine, as above.

Arsenic Acid.—Watson Smith* recommends the following method, worked
out by J. Barnes:—2 grms. of the sample are dissolved in a 100 c.c. of warm
water, in a flask capable of holding about 500 c.c. ; a little sodium acetate is

added to prevent any irregularity, caused by sodium chloride, which may be
possibly present A current of well-washed sulphur dioxide is now passed
through the solution in excess. The liquid is then boiled until free from
sulphur dioxide, allowed to cool, and diluted to 500 c.c.

;
50 c.c. of this solution

(=* 0'2 grm. of sample) are withdrawn and mixed with 25 c.c. of a saturated
solution of sodium bicarbonate, and a little starch solution. The liquid is

then titrated with ^ iodine, each c.c. of which is equivalent to 0*00575 grm of

As^Oj. From the percentage of A8.^0g thus obtained the amount of arsenic, as
As.^03, found by direct titration, and calculated into As.^Oj, must be deducted.
If the solution is very acid, after boiling off the sulphur dioxide, it is

preferable to nearly neutralise with normal sodium carbonate before adding the
bicarbonate.

Button, in his Volumetric Analysis, states that the arsenate is not completely
reduced to arsenite by operating in the manner described above, and
recommends W. M‘KMy’8 modification of Holthofs method.! M‘lvay mixes
the arsenate solution with 20 c.c. of a saturated solution of sulphuious acid, in
a bottle provided with a well-fitting, ground glass stopper, and capable of
holding about 50 c.c. Tlie stopper is firmly tied down with a piece of stout
cord, and the bottle then placed in a water-bith, which is kept briskly boiling
for one hour. The bottle is then removed from the bath, and, when nearly
cold. ;^ened, and the contents rinsed into a flask, diluted to 150 c.c., and

• Joum, Soe. Dyers and Col.^ 1884, p. 34.
+ Ciiem, News, voL liii., 1886, pp. 221, 232, 243.
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concentrated to one-half. On cooling, the liquid, free from sulphur dioxide, is

diluted to a known bulk, and an aliquot part titrated with iodine substantially

as above. M‘Kay uses iodine.

Holthofs original method consists in heating the arsenate solution with
about 100 c.c. of sulphurous acid and the same quantity of water for about four
hours on a water-bath, and then boiling down over a free flame to one-half the
original volume. M*Kay finds this mode of procedure to give accurate results,

and apparently the only advantage of his modification is a saving in time. In
many cases, however, where a number of samples have to be examined, heating
gently for four hours may be preferred to boiling under pressure for one hour.

Arsenic Add in sodium arsenate may also be determined by converting
it into ammonium-magnesium arsenate, drying at 100'’ C., and weighing on a
tared filter; also, by reduction as above, conversion into arsenious sulphide,

and drying at 100”.

ZINC.

Analysis of Zinc Powder.—^inc dust, zinc p7eparation, or zinc powder
contains, in addition to metallic zinc, variable quantities of zinc oxide, iron,

cadmium, silica, <&c. It is used largely as a reducing agent, principally in

the dyeing of indigo. For such purposes, therefore, its value depends entirely

upon the amount of metallic zinc present.

The zinc may be determined by its action upon an excess of a standard
solution of pota.ssium bichromate. For this purpose 0*661 grm. of the sample
(this amount of pure zinc reduces 1 grm. of is mixed with 80 c.c. of
a solution containing 25 grms. of potassium bichromate per litre and 10 c.c. of

dilute sulphuric acid. The same amount of dilute acid is added after ten to

fifteen minutes, and repeated a third time ;
the liquid being stirred from time

to time. 10 c.c. of concentrated sulphuric acid diluted with its own volume
of water are now added, followed by an excess (about 10 grms.) of pure
granulated ferrous ammonium sulphate. If, after well stirring, a drop of

the solution does not produce a blue colour when brought in contact wdth
a drop of potassium ferricyanide, a further weighed amount of the ferious
ammonium sulphate must be added. The excess of ferrous salt is then
determined by the standard solution of bichromate. The amount of potassium
bichromate reduced by 0*661 of the sample multiplied by 100 gives the
percentage of metallic zinc present. Any metallic iron present will, of course,

also be included.

0*661 grm. with 80 c.c. of a solution of potassium bichromate (25 grms. of
K.jCr.jO^ per litre) were subsequently treated with 10 grms. of ferrous ammonium sulphate.
6*1 c.c. of the same bichromate solution were required to oxidise the excess of ferrous iron.

(1 grm. of ferrous ammonium sulphate = 0*1255 of K3Cr^07.)

0 *025 X 86 *1 = 2 *1525 = total KsCr^jOT.
0*1255 X 10 = 1*2550 = K^Cr.X)f required by Fe (NH4 )2(S04)a.

0*8975 = KjCrjO^ reduced by zinc.

0*8975 X 100 = 89*75 per cent, of zino.in the sample.

Instead of adding such a large quantity of ferrous ammonium sulphate, the
operation may be modified by diluting the solution containing the excess of

potassium bitmromate to a given bulk, and estimating the amount of K
2
Cr207

still present, as given under bichromates (p. 790).
A. R. Wahl'*‘ allows the zinc to act upon a neutral solution of ferric

sulphate, and determines the ferrous salt thus produced by standard per-

manganate. About 0*5 grm. of zinc dust is put into a stoppered 260 c.a flasks

• Joum, Soc, Chem, Ind,, 1897, p. 15.
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and mixed with 25 c.c. of cold water. Wlien the zinc is in a state of suspen-

sion, 7 grms. of pure dry ferric sulphate are added, and the mixture gently

shaken for about a quarter of an hour. 25 c.c. of strong sulphuric acid are

then added, and the flask filled with water to 250 c.c. 50 c.c. of this solution

are diluted with 50 c.c. of water, and titrated with ^ permanganate. From
the amount of ferrous iron found the percentage of zinc ^ calculated in

accordance with the following equation :

—

F0./SO4), + Zn = ZnS04 + 2KeS04.

Liebschiitz* takes 1 grm. of the sample, removes the iron by means of

a magnet, and treats it with a w’arm, neutral solution of 5 grins, of copper

sulphiite. After standing for some time a little dilute sulphuric acid is

added and the metallic copper well washed with water. It is then dissolved

in nitric acid and the copper estimated volumetrically by titration with

a standard solution of potassium cyanide. The weight of copper found multi-

plied by 1 *032 equals the amount of zinc in the sample taken.

P. SVeilf employs a standard solution of copper chloride, and after the

action of the weight sample of zinc, estimates the residusl copper in solution

by stannous chloride. A solution of copper chloride, containing 10 grms, of

Cu per litre is prepared b}^ dissolving 12*519 grms. of pure copper oxide
(obtained by ignition of the nitrate) in a slight excess of hydrochloric acid and
diluting to a litre. 50 c.c.

(
= 0*5 grm. of Cu) are introduced into a porcelain or

platinum capsule and dilute ammonia carefully added until the liquid becomes
slightly opalescent. A weighed amount (0*4 grm.) of the sample of zinc powder
is now added, and a platinum wire coiled at the lower end in the form of

a spiral is used to stir the mixture occasionally. When the operation is com-
plete (known by no deposit being formed on a clean platinum wire when
stirred up in the mixture) a few drops of acetic acid are added and the liquid

decanted into a graduated flask holding 200 c.c. The capsule and the pro
dpitated copper are well washed with water, and the whole diluted to the

200 C.C. mark and well mixed. After allowing any insoluble matter to subsidy
20 C.C. of the clear solution are put into a small flask, mixed with 40 c.c. cf

pure hydrochloric acid, and titrated at the boil until completely decolourised with
a solution of stannous chloride which has been standardised by the original

copper solution. Deducting the copper found in solution from 0*5 grm., the
weight of copper precipitated by the zinc in the sample is obtained. This
weight multiplied by 1*032, as given above, represents the amount of metallic

zinc in the portion taken for analysis.

The percentage of metallic zinc may also be determined from the volume of

hydrogen evolved when a weighed amount of zinc powder is treated with dilute
sulphuric or hydrochloric acid.

F. Barnes, in the Journal of the Society of Chemical Industry^ 1886, p. 145,

describes a special form of apparatus for this purpose. {

TANNIO ACID AND TANNINS.

Analysis of Tannins.—A great variety of processes have been devised for
estimating tannic acid in the substances known as “ Tanmns.” The majority
of the published methods have had the valuation of tannins for tanning leather
mainly in view, but it does not necessarily follow that these methods are
equaOy serviceable for valuing tannins used in dyeing.

* Jotfrti. Amtr, CKm, Soc.^ vol. vii., p. 136.

t Chem* Aewit vol. liv., 1880, p. 314.

t See also F. Meyer, Joum. Soe. Ohm, ItuL^ 1884, p. 841.
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Trocter’s modification of Ldwenthal’s process* has been very generally

adopted both for tanning and for dyeing purposes. For estimating tannins

used in the leather industries, however, the process has been almost entirely

superseded by the gravimetric hide-powder processes.t

LowenthaVa Gelatin-permanganate Process.—The tannic acid is estimated by
oxidation with a standard solution of potassium permanganate, using a known
volume of a solution of indigo-sulphonic acid as an indicator. The operation is

performed in two stages. In the first place the total oxidisable matters are
determined, and in another portion of the solution the tannic acid is precipi-

tated by gelatin, and the oxidisable matters other than tannin are estimated in

the filtered solution. The difference between the two titrations expresses the
amount of tannic acid in terms of standard permanganate. In precipitating

the tannic acid by gelatin, Procter saturates the solution with salt. Hunt f
has shown that a considerable amount of gallic acid is likewise precipitated

under these conditions, and recommends that the liquid be only one-quarter

saturated with salt. Unfortunately some of the tannic acid is thereby left if

solution. Kaw'son has made a considerable number of experiments froix

a dyer^s point of view, comparing the results obtained by various modifications

with practical results in dyeing. His mode of working the process will be here
given, although it differs but little from either Procter’s or Hunt’s methods. §

The following solutions are required :

—

Standard Permanganate.—A solution of potassium permanganate is

prepared by dissolving 0*632 grm. of the pure reerystallised salt in a litre of

water. The solution is standardised by pure ferrous ammonium sulphate

(p. 792), or pure oxalic acid (p. 766). liach c.c. = 0*00126 grm. of crystallised

oxalic acid.

Indigo Solution.—1 grm. of pure indigotin is dissolved in 50 c.c. of pure
concentrated sulphuric acid, and diluted with water to 1000 ac.

Gelatin Solution.—20 grms. of fine gelatin (Nelson’s) are soaked in water
for two or three hours, and then dissolved on the water-bath in a litre of water.

The liquid is saturated with salt and filtered.

Sulphuric Acid and Salt.—A 5 per cent, solution of sulphuric acid is

saturated with sodium chloride.

Titration for Total Oxidisable Matters.—About 2 grms. of the sample
(more or less according to the amount of tannin probably present) are boiled

with 500 c.c. of distilled water in a flask for half an hour. The liquid is

quickly cooled, 5 c.c. of a 10 per cent, solution of acetic acid added, and diluted

to 500 C.C. After shaking well, it is poured into a glass cylinder and the

insoluble matter allowed to subside. [The decoction should not be filtered,

since filter paper absorbs tannic acid to a considerable extent, and the amount
abstracted from solution depends upon tho rate of filtration.] When the

Insoluble matters have sufficiently subsided, which may take an hour or so,

10 c.c. of the clear solution are carefully withdrawn and mixed with 500 c.c. of

water in a large porcelain basin, 25 c.c. of the indigo solution are added, and
permanganate run in from a burette in continuous drops during constant

and vigorous stirring until the liquid becomes of a light green colour. Tlie

permanganate is now added more slowly until the green colouration has gi' en
place to yellow, when usually a faint, but unmistakable, pink rim may be

• Joum, Soc. Chem. Ind,, 1884, p. 82 ; and 1886, p. 79
t Journ. Soc. Chem. Ind., 1887. p. 94 ; 1906, pp. 1193 and 1203 ; 1907, pp. 79, 456, and

1186. Joum. Soc. Dyers and Col.y 1907, p. 237.
t Joum, Soe, Chem, Ind,^ 1886, p. 263,

§ For details of these methods, see the papers above mentioned ; and for fuller par-

ticulars, also Procter’s Tsxt-Book of Tanning^ Allen’s Conrnsardal Organic Analysis^
VO), iii., and Sutton’s Volumetric Analysis.
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observed. 25 c.c. of the indigo solution with 500 c.c. of water are titrated

alone, and the number of c.c. of permanganate deducted from the result.

The difference expresses the total amount of oxidisable matters in 10 c.c. of

the decoction.

Titration of Oxidisable Matters other than Taunin.—50 c.c. of the clear

decoction are introduced into an 8-oz. stoppered bottle and mixed with 25 c.c,

of the gelatin and salt solution and 26 c.c. of the acid salt solution, and well

shaken. The liquid is thus practically half saturated with salt. After half an

hour or so it is filtered and 40 c.c. of the filtrate ( = 20 c.c. of the original

solution) mixed with 600 c.c. of water and 25 c.c. of the indigo solution, and

titrated with permanganate, as before. If there is a difficulty in obtaining

a perfectly clear filtrate, a little kaolin or barium sulphate may be shaken

up with the liquid before filtering. In the case of myrabolans and sumach,

however, the filtrate is usually perfectly clear without any addition of this kind.

Example,—2 grms. of myrabolana were extracted and made up to 500 c.c., as above
described. 10 0 .0. titrated direct with 25 c.c. of the indi^ solution required 20*5 0 .0. of

^ KMn04. 26 0. 0. of indigo alone required 16 5 c.o. of KMn04.

Total oxidisable matters in 10 c.c., therefore, equal to 29*2 - 16*5 = 13 c.c. of

KMn04.

40 c.o. of the filtrate from gelatin precipitate ( - 20 c.c. of the original solution)

required with 25 c.o. of indigo solution 23*2 c.c. of KMn04.

Oxidisable matters other than tannin in 20 c.c., therefore, equal to

23*2 - 17* = 6*2 O.C. of^ KMn04
ss 8*1 ,, „ in 10 c.c.

Therefore, 13 * 3*1 = 9*9 0.0 . of ^ KMn04 consumed by the tannio acid in 10 0 . 0 . of the

iifusion. The percentage of tannin is commonly expressed in terms of oxalic acid.

0*00126 X 9*9 X 50 X 100

2
31*18 per cent, of tannic a^^id expressed as oxalic acid.

According to Neubauer A Oser, 0*063 of oxalic acid corresponds to 0*04159
of gallo-tannic acid (gall-nut tannin) or 0 06235 of querci-tannic acid (oak-bark
tannin). The percentage of tannic acid expressed in terms of oxalic acid
multiplied by 0*666 gives, therefore, the percentage of gall-nut tannin; and
multiplied by 0*99 the percentage of oak-bark tannin.

Commercial tannic acid and extracts of sumach, myrabolans, <kc., are
examined in the same manner as natural tannins, the boiling with water being
omitted. About 1 grm. of tannic acid or 2 to 5 grms. of “extracts^' dissolved
in 500 c.c. of water will give solutions of convenient strengths.

In place of gelatin, specially prepared hifie-powder is often used to pre-
cipitate the tannin matters. 50 c.c. of the decoction of tannin are treated with
3 grms. of hide-powder for a period of 18 hours (shaking occasionally) and then
filtered. 10 or 20 c.c. of the clear filtrate are then titrated, as above described.
Concordant results are obtained, but on account of oxidisable substances other
than tannin being abstracted from solution, the method cannot be recommended
for dyeing purposes.

In the Journal of Society of Chemical Industry (1887, p. 94), Procterf

* 0*5 C.O. of KMnO. is here allowed for the action of oxidisable matters introduced by the
gelatin. This should be determined by means of a blank experiment.

+ Since that date Procter has contributed several papers on the subject of Tannin
Analysis to the Society of Chemical Industry. One ot the moat recent appears in the
Journal of the Society, 1907, p. 79, and is entitled “The Present Development of the
Analysis of Tannin Materials,” by H. R. Procter and H. O. Bennett. The methods here
given were embodied in the official process of Tannin Analysis of the International Assooia*
tion of Leather Trade Chemists, a description of which will be found in the Journal of the
Society of Dyere and Colourists, 1907, p. 237.



ANALYSIS OF TANNINS. 805

describes a gravimetric process for estimating tannic acid. 60 c.c. of a clear

decoction of the tannin (containing about 1 per cent, of tannin) are evaporated

to dryness at 100“ C. and weighed. About 100 c.c. of the same solution are

filtered by upward filtration through a layer of 5 grms. of hide-powder contained

in a glass tube. 50 c.c. of this filtrate deprived of its tannin are evaporated

under the same conditions and weighed. The difference between the two
results represents the amount of tannin in 50 c.c. Oallic acid and other bodies

of no value in dyeing, however, are likewise partially withdrawn from solution,

and, therefore, for dyeing purposes the same objections are attached to the

process as in the volumetric method where hide-powder is used.

As an example the following case may be quoted. A sample of solid

myrabolan extract which had undergone a considerable change during concen-

tration gave by the gravimetric hide-powder process 51 per cent, of tannin.

By the gelatin-permanganate process only 18*5 per cent, of gallo-tannic acid

was obtained. The correctness of the latter figure was confirmed by dye-trials,

in which the original myrabolans were used for comparison. For dyeing

purposes the solid extract was found to be of far less value than the original

nuts, which only gave 30 per cent, tannin by the hide-powder process against

51 per cent, in the extract.

Gerland determines tannin by means of a solution of tartar emetic prepared

by dissolving 2-611 grms. of the crystals dried at 100* C. in 1 litre of water.

A few grains of thymol will preserve the liquid for a considerable time. 1 c.c.

= 0*005 grm. tannin. 50 c.c. of the tannin solution are taken for titration,

2 grms. of ammonium chloride added, and titrated with the solution of tartar

emetic until no further turbidity is produced. The titration is finished when
a drop of the antimony solution ceases to cause a turbidity with a drop of the

tannin solution placed on a piece of black glass.

Becker* has devised the following process *.—5 grms. of Methyl violet are

dissolved in 1 litre of hot water, and, when cold, filtered. 10 grms. of the

purest tannin, well dried, are dissolved in water and made up to 1 litre.

10 grms. of the sample of tannic acid (or 20 to 40 grms. of sumach, &c.) are also

dissolved and made up to 1 litre, the moisture having been previously

determined.

60 C.C. of the Methyl violet solution are run from a burette into a beaker,

and, with 450 c.c. of water, heated to 50* 0. The pure tannin solution is then
slowly dropped in i'rom a second burette, stirring well until all the colouring

matter is thrown down. This is ascertained to be the case when a small portion

gives a colourless filtrate. If the filtrate is still coloured it is poured back to

the bulk and more tannin solution added. Good filter paper must be used,

otherwise the liquid passes through turbid. When it has thus been found how
much puro tannin is needed to decolourise 50 c.c. of the coloured liquid, the

solution of tannin under examination is treated in the same way, and its

relative value is calculated from the figures obtained.

P. Wilhelmf makes use of a solution of Methylene blue and recommends
the following mode of procedure :—A solution of Methylene blue is prepared by
dissolving 12*5 grms. of the colouring matter, free from zinc, in a litre of water.

This is standardised by a solution of pure tannic acid, 19*6 grms. per litre.

20 C.C. of the Methylene blue solution are mixed with 10 c.c. of dilute ammonia
(1*25 ammonia per litre) and tannic acid run in until all the Methylene blue
has been precipitated, which point is ascertained by spotting a piece of filter

paper with a drop of the solution. It was found that 10 grms. of j)ut6
Methylene blue were precipitated by 4*9 grms. of pure tannic acid, which is in

accordance with theory. Having determined the .amount of pure tannic acid

* Chemical Nows, vol. li., p. 229.

t Joum. Soc, Chem. Ind,t 1898, p. 957.
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necessary to precipitate a certain amount of Methylene blue, the value of any
tannin sample is readily found. The tannin solution to be tested should be

approximately of the same strength as the tannic acid solution above

mentioned.
Procter considers “ that with such varied and little understood bodies as

the tannins, the mode of analysis must be chosen in the relation to the use to

which the materials are to be put. If the object is to precipitate antimony,

naturally Oerland’s tartar emetic process is more likely to give good results

than a gelatin process. If ink making or dyeing black is the requirement,

Handke’s process with ferric acetate, or a colorimetric method, would suggest

itself. If fixing aniline colours is required, an aniline colour, such as Methvl
green, may be used as a precipitant. In all these methods we are not really

determining the quantity of a given ingredient present, but the activity in a
special direction of a mixture of various compounds. It is, therefore, most
essential that the chemist should specify not only his results but also how his

results are obtained. In the case of most tannin materials the sampling,

grinding, and extraction are as important and as likely, if unsystematically
carried out, to lead to discrepancies as any other part of the process.”

Examination of Tannins by Dye-trials.—Whatever method of analysis is

used for estimating tannic acid, the results should always be confirmed by
making experimental dve-tests. The exact mode of procedure may vary
according to the kind of tannin under examination and the uses to which it is

to be put, but the following can be recommended for general purposes :

—

2 grms. of each sample (myrabolans, sumach, <kc.) are boiled for fifteen minutes
with half a litre of water. Tho decoctions (with insoluble portion) are made
up exactly to 600 c.c., and poured into beakers, which are then introduced into

a steam Imth as described on p. SIO. 10 grms. of common salt are added to each
beaker, and when the temperature is uniform (about 95^), 10 grms. of cotton

yam (previously thoroughly wetted) are introduced. The yarn is worked on
glass rods dipping beneath the surface of the liquid, and the solutions allowed
gradually to cool. After three hours (or more) the yarn is taken out and the
exceas of liquid removed (not washed), and each hank introduced into separate
beakers, containing 200 c.c. of basic ferric sulphate (nitrate of iron), of specific

gravity I’Ol (2* Tw.). After fifteen to twenty minutes the yarn is taken out,

washed, dried, and the depth of shade compared. It is most important that in

each series of tests, the conditions as to temperature, time, amount of water
used, <kc., should be exactly the same for each sample.

TURKEY-RED OIL.

Examination and Analysis of Turkey-Red Oil.—A good sample should
not show any appearance of oily drops on diluting with ten times the volume of
tepid water, even after standing some hours. No turbidity ought to appear on
diluting the oil with a considerable amount of aqueous ammonia. A turbidity
indicates the presence of solid fats, and proves that in the manufacture of the
article either very impure castor oil or other crude oils (rape, sesame, cotton-
seed, olive, and train oils), or mixtures of these have been used, all of which
contain palmitin and stearin.

An alcoholic solution of Turkey-red oil is the more turbid the more unaltered
oil it contains.

Estimation of Total Fatty Matter.—^This determination is of considerable
importance, and is carried out by Breinl* as follows:— A flask of 200 c.c.

capacity, having a long neck and graduated to ^ c.c., is required. 30 grms. of

• Joum. 8oc. Chtm. Ind,^ 1889, p. 673.
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the sample are accurately weighed off and washed into the flask with hot water,
the volume made up to about 100 c.c., then 25 c.c. of sulphuric acid of specific

gravity 1*56 are added, and the mixture heated to boiling, with frequent
shaking until the fatty matter forms a clear and transparent layer. A hot
concentrated solution of common salt is next added in small portions until

the separated layer of fat rises above the lowermost mark. After cooling,

the volume is read off, the number of c.c. multiplied by 3 corresponds to

the percentage of total fatty matter.

J. A. Wilson* has devised the following method for estimating the total

fatty matter :—10 c.c. of saturated salt solution are run into a globular
separator, and 5 to 6 grms. of the sample poured into the separator. About
5 c.c. HCl (1:1) are then added, and the whole thoroughly agitated with 25
c.c. ether

;
the acid solution is run off and again treated in another separator

with 25 C.C. more ether, and after separating from the aqueous layer it is added
to the first ether extract. The ether is then evaporated and the fatty matter
in the flask dried by blowing air through for about ten minutes. 30 c.c. of

absolute alcohol are then added, the solution agitated and allowed to stand for

a short time, poured through a dry filter, the residue in the flask washed three

times with alcohol, and all received through the filter into a tared flask; the

alcohol is evaporated and the fatty acids dried on the water-bath about an hour,

whilst a current of air is passed through the flask. The residue is then weighed
and the percentage calculated.

Neutral Fat,—Benedikt and Lewkowitschf proceed as follows :—About
30 grms. of the sample are dissolved in 50 c.c. of water, 20 c.c. of ammonia
and 30 c.c. of glycerin are added, and the mixture exhausted with ether twice,

using 100 c.c. each time. The ethereal solution is freed from small quantities

of dissolved soap by washing with water, and transferred to a tared wide-

mouthed flask. After evaporating the ether, the residue is dried at first on the

water-bath, then in an air-bath at 100* C., and weighed.
Soluble Fatty Acids {Sulphonated Fatty Acids),—About 10 grms. of the oil are

dissolved in a stoppered bottle in 25 c.c. of water, 25 c.c. of fuming hydrochloric

acid are added, and the bottle is heated in an oil-bath to 140* C. for one hour.

Water is added after cooling, the mixture transferred to a beaker, and the fatty

layer filtered off through a moistened filter, and the fat washed with hot water
into a 250 c.c. flask. After cooling, the liquid is run through a dry filter to

eliminate any particles of fat, and I'OO c.c. of the filtrate treated with barium
chloride. From the amount thus found, after multiplying by five-fourths, the
quantity of sulphuric acid (see below), as determined in the following test, is

subtracted, and the difference calculated to ricinoleic acid, 80 parts of SOo,
corresponding to 378 parts of ricinoleo-sulphuric acid, CigH3302 . O . SO3H.
The. molecular weight of hydroxystearo-sulphuric acid being 380, the calculation

will remain the same, even if other oils were used in the preparation of the

Turkey-red oil.

Sulphuric Acid,—^The quantity of sulphuric acid present in the form of

ammonium or sodium sulphate is found by dissolving a weighed quantity of

the sample in ether, and shaking it several times with a few c.c. of saturated

salt solution (free from sulphate). The whole of the washings are united,

diluted, filtered, and the filtrate precipitated with barium chloride.

Ammonia and Caustic Soda,—10 grms. of the sample are dissolved in a little

ether, and extracted four times with dilute sulphuric acid (1 : 6), using 5 ac.

each time.

For the determination of ammonia the acid liquors are distilled with

caustic potash, and the vapours absorbed in a measured quantity of standard

* Joum. Soe, Chem, Ind.t 1891, p. 26.

t Oilst Fats, and Waxes,
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acid ;
after titrating back the excess of acid, the amount of ammonia is

calculated.

For the estimation of caustic soda the acid liquors are concentrated in a

platinum dish on the water-bath, and the excess of sulphuric acid driven off by
heating on the sand-bath; the residue is mixed with ammonium sulphate,

ignited, and the residue of sodium sulphate weighed.
Iron is determined, according to Emde,* by shaking up a quantity of the

oil in a graduated cylinder with dilute sulphuric acid. A few drops of

potassium ferrocyanide are added, and the whole shaken up with a little ether.

The oil dissolves in the ether, and forms a sharply defined layer on the water.

If iron be present, a more or less dense layer of Prussian blue, containing all

the iron, will appear at the line of contact of the two liquids. If in com-
parative tests the same quantities of oil, water, acid, and potassium ferro-

cyanide be used, the density of the colouration will show roughly the amount
of iron present. For accurate determinations the iron is precipitated with
ammonia as hydrate, and weighed as ferric oxide.

The ash may be estimated by burning a quantity of the oil at a low tem-
perature in a platinum basin, and weighing the residue. The amount ranges

from 0-1 to 0*3 per cent.

Bensemann recommends taking the melting point of the fatty acids^ after

treating the oil with dilute hydrochloric acid, shaking out with ether, washing
out the excess of hydrochloric acid, evaporating off the ether, and drying the

residue, which consists of fatty acids and unaltered oil. This gives a good idea

as to the nature of the oils used for manufacturing the Turkey-red oil, even if

mixtures are present. Thus the melting point of the mixture of fatty acida

from cotton seed oil lies between 42* to 43® C., from olive oil 26* to 27“ C., from
rape oil 21® to 22® 0. ; whilst the castor oil acid remains liquid below 0* C.

ANILINE OIL AND ANILINE SALTS.

Analysis of Aniline Oil.—Pure commercial aniline oil contains traces of

insoluble hydrocarbons, orthotoluidine, and sometimes traces of sulphuretted

hydrogen, nitrobenzene, benzene, ammonia, and amidothiophene. A good sample
should not contain above 1 per cent., and most of them rarely contain more
than 0*5 per cent., of water. The specific gravity is ascertained by means of the

specific gravity bottle.

To find the boiling point of a sample, 11. J. Friswellf proceeds as follows :

—

250 c.c. of the aniline oil are distilled in a flask with side tube through a
condenser into a 250 c.a graduated cylinder. A few pieces of platinum wire
previously dropped into the flask cause the liquid to boil more regularly. The
flask should be held by a clamp above the side tube directly over a small flame.

A good thermometer should be suspended by means of a cork in the neck of

the flask, the top of the bulb being placed just below the side tube. It is usual
lo take the temperature at which the first drop of distillate falls off the end of

the side tube.

The temperature of the ascending vapour is carefully observed and recorded
at the completion of eve^ 25 c.c. (ie., 10 per cent, of the whole), any fluctuation

being sp^ially noted. The temperature of the thermometer when the flask

becomes iust diy is also of importonce.

Insoluble ous may be detected by dissolving 10 c.c. in an equal volume of
hydrochloric add and diluting with water to 100 c.c. The best samples show

* t/oum. iSbe. Chtm. /nd., 188S, p. 691.

t Thorpds Dktumofry cfAppliea Chemistry
^ voL i., p. 165.
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only a slight opalescence when thus treated, and the smell of the insoluble oils,

nitrobenzene, naphthalene, <&c., is always distinguishable. Friswell also states

that on violently shaking the sample of aniline for a few minutes the smallest

trace of nitrobenzol may be distinguished by the froth assuming a distinct

yellow colour.

Water.—Liebmann and Studer* estimate the water as follows, the boiling

point being determined at the same time. 100 c.c. of the aniline are distilled

and the first 10 c.c. of the distillate collected separately. To this is added 1 c.c.

of saturated salt solution, the mixture well shaken, allowed to settle, and the

volume of salt solution read off. Aniline oil, containing 0*3 per cent, water,

causes no increase in volume of the salt solution, consequently 0*3 c.c. must
always be added to the amount of salt solution observed. The specific gravity

at 15® 0. is taken on the remaining part of the distillate after removal of the

water. This varies in good oils from 1*0265 to 1*027. At least 80 per cent, of

the oil should boil within C. of 183* C.

Sulphur compounds^ if present, are evolved as sulphuretted hydrogen when
the sample is boiled. If, during the distillation, a paper moistened with lead

acetate exposed to the vapour (not immersed in the oil) be coloured light brown,

traces of sulphur are present. Should the paper be blackened, the quantity of

sulphur is determined by boiling a weighed amount of the oil, using a reversed

condenser and passing a current of carbon dioxide through the apparatus, the

gas being bubbled through a known volume of silver nitrate. The silver

sulphide is filtered off and the filtrate titrated with hydrochloric acid. The
difierence is calculated to silver sulphide and eventually sulphur.

Determination of Aniline in presence of small quantities of Toluidine and
vice versa.—Reinhardt’s methodt for the estimation of aniline, 0- andp-toluidine

in commercial aniline oil, is founded on the following reactions :

—

When a solution of aniline in dilute acid is treated with a mixture of

potassium bromide and bromato it is converted into tribroroaniline, whilst o-

aiid jo-toluidine under similar treatment yield dibromo derivatives. The
brominating solution is prepared from 480 grms. of bromine, 336 grms.

potassium hydrate (100 per cent), and 1 litre of water; the solution is boiled

for two to three hours and then diluted to 9 litres.

In conducting an analysis 1*5 to 2 grms. of the oil are dissolved in a mixture
of potassium bromide and hydrochloric acid equivalent to 100 c.c. of hydro-

bromic acid (specific gravity 1*46) and 1,000 c.c. of distilled water, and the

brominating solution is added until a reaction is obtained with potassium
iodide and starch paper.

The brominating solution being standardised against pure aniline, the

toluidine value is obtained by multiplying the aniline value by

When an oil contains only aniline and the two toluidines, and is free from
water, one titration gives the amount of the constituents according to the

following equation
X - 2*3777 vt - 1*3777 0,

in wliich a = weight of oil taken, x = amount of aniline, t = value of the

brominating solution calculated on pure aniline, and v = the number of c.c. of

brominating solution taken. Then a- x ^ amount of toluidine contained in

the oil.

In the case of toluidine containing small quantities of aniline the bromine
solution is titrated against pure toluidine and the aniline value t is calculated

• Joum. Soc. Dyers and CoL^ 1K99, p. 107.
t Joum. Soc. Chem, Ind., 1893, p. 954 ; see also Dobriner and Sohianz, Joum. Soe, Chem.

/»/.. 1896, p. 298.
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93
by multiplying it by It is, indeed, preferable to designate the value

of the brominating solution in c.c. against pure aniline as t, and against pure
toluidine as T, then the amount of aniline is given by the equation

—

X
^

- a
v.

The method can also be employed for the valuation of aniline hydrochloride,
which for the purpose of analysis must be dried over sulphuric acid. The
formula becomes

X = 2-6102 VT - 1-5102 A, - A.

X and V have here also corresponding values to those given above. T is the
value of the brominating solution in pure aniline hydrochloride, and is obtained

129*5
from the aniline value t by multiplying by —

5/0

The end of the reaction is detected by spotting on starch-iodide paper.
With />-toluidine it is advisable to run in the brominating solution slowly at

the beginning and towards the end of the reaction. About 150 g.c. of the
brominating solution (1 litre = 8 grms. of aniline) are taken for a determination,

the readings being observed very carefully at 15* 0.

Analysis of Aniline Salt (Aniline hydrochloride).—The following points

require consideration * :

—

1. Quality of oil used in the preparation of the salts.

2. Amount of water present.

3. Amount of free acid present.

4. Adulterations.

If the crystals are of a large, flat, well-developed shape, it may be taken foi

granted that the salt has been prepared from pure aniline oil. If otherwise, or

in the form of powder, the salt is decomposed by means of caustic soda and che

liberated aniline submitted to the distillation test described above.

Waier is estimated by allowing a weighed quantity of the salt to remain for

twenty-four hours in a oesiocator and weighing again.

Free Acid.—6 grms. of the sample are dissolved in 10 c.c. of distilled water.

To this solution 5 drops of a solution of Crystal violet (1 grm. per litre) are
added, and the change of colour is compared with that of a solution of 5 grms.
of pure aniline salt treated in the same way. If the solution of the sample is

bluer than the pure salt solution it is titrated with a decinormal aqueous
solution of aniline until the colour of the two solutions is the same. The
amount of aniline solution thus required represents the free acid present in

the sample.

EXAMINATION AND ANALYSIS OF DYES.
Comparative Dye-tests.—0enerallyspeaking, the most satisfactorymethod

of valuing dyes is by means of carefully conducted experimental dye-trials. It

is most important that the tests be made under identical conditions, since, in

many cases, a slight variation in temperature or volume of water used causes a
considerable difference in the results. A convenient form of apparatus consists

simply of a rectangular copper vessel, measuring about 18 ins. long, 12 ins.

wide, and 8 ins. deep. Six circular holes, about 4^ ins. diameter, are cut out
of the top to receive the dye-vessels. These are preferably glass beakers of

^ or 1 litre capacity, which fit into the copper vessel resting on india-rubber

* Liebmann and Studer, Joum. Soe. Dyers and Col., 1899, p. 108.
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rings. The vessels (beakers) should be as nearly as possibly of the same size.

They are heated by means of steam, evolved from water kept briskly boiling in

the copper bath. A slightly higher temperature in the dye-vessels may be
attained by adding common salt, or some other salt

—

e,g,^ calcium chloride-—

to the water in the copper bath; but for all ordinary purposes where glass

beakers are used no addition is required. Fletcher’s tube-burner, No. B 24, is

recommended for boiling the water in the copper bath.

Sometimes eartheiiware pots are used in place of glass beakers, but on
account of the thickness of the vessels it becomes necessary to use either strong
saline solutions, oil or glycerin in the copper bath. The water in the dye-pots,

however, does not usually get heated regularly, and in order to overcome this

difficulty, as well as to reduce the risk of fire attendant on the use of an
ordinary oil bath, R. L. Whiteley* has devised an improved bath, which is

shown in Fig. 119.

It is made in two parts. The lower portion (a), made of copper welded and
brazed together, measures 21^ in. x 15^ in. x 6 in. and has an internally-

Fig. 119.—Whiteley*8 oil bath for dye- testing.

projecting rim, 6, so that in case the temperature should rise to the boiling

point of the oil, it will be thrown towards the centre. The upper portion of

the bath, c, fits into the lower by means of the rim, c?, which projects down-
wards about J in. In this portion, which is tray-shaped, six copper cups ins.

deep and ins. wide) are fixed to receive the dye-pots. The space between the
dye-pot and the cup is filled with glycerin. The tray is provided with an
aperture for a thermometer, and at each end projects a handle by means of

which the flaps, e, can be moved and the oil stirred so as to equalise the

temperature. Cotton-seed oil is recommended to be used for the copper bath,

which is heated to a temperature of 160“ to 170* C. by means of a set

of three Wright’s No. 310 burners.
In making experimental dye-tests the amount of dye used in comparison

with the material to be dyed must be small—not nearly sufficient to produce
what may be termed a full shade. In the first place, it is difficult to dis-

criminate between deep shades of colour; and, again, if too much dye be used,

much of it may be left in the baths, and probably in unequal quantities. The
* Journ, Soe, Chem, Ind,^ 1891, p. 521.
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material to be dyed is best suspended in the vessel by means of a ^lass-rod

bent thus— I l*~". The yarn or cloth, quite free from oil and

other impurities, is previously thoroughly wetted out, so as to guard against

unevenness, and frequently and regularly turned, by means of a straight glass-

rod, during the course of one to two hours, as circumstances require. The
exact mode of procedure varies, of course, according to the properties of the

colouring matters to be examined, and the purposes to which they axe to be

applied. As a rule, the method employed should be similar to that vhich is

followed on the large scale, although, in certain cases, slight modifications may
be introduced with advantage. In testing dyewoods, alizarin colours, and
other colours for which mordants are required, for example, it is preferable to

use rather a larger proportion of the mordant than would be found necessary

to dye a good shade on the large scale. The material to be used in making the

dye-trials depends, to a certain extent, upon the application of the colouring

matters under examination. The woollen-dyer may use either slabbing, yarn,

or cloth, but, for most purposes, fine botany yarn Will be found most con-

venient. Even the cotton-dyer may frequently find it advantageous to make
his dye-tests upon worsted yarn, since many colouring matters which may bo

applied to the dyeing of either wool or cotton are taken up by the wool fibre

much more completely, and, consequently, less colour is left in the bath. It is

most important that the dye-bath should be exhausted as completely as

possible, otherwise more colour may be left in solution in one case than in

another. Many of the dyestufTs are taken up by wool and silk so completely

that the dye-bath is quite colourless. Other colouring matters, however,

cannot be completely withdrawn from their solutions in this manner, and, in

such cases, it is necessary to dye a second, and perhaps even a third lot of

material without a further addition of colour. Among the dyes which are not

easily withdrawn from solution may be mentioned Picric acid, Malachite green.

Alkali blue, archil and cudbear, sulphide colours, indigo, and other vat colours.

For the dye-vessels which have been already mentioned (J litre capacity),

10 grras. of worsted yarn or cloth, or 20 grras. of cotton yarn, will be found a

convenient quantity, but in the case of cotton dyeing it is preferable for the

sake of uniformity to employ vessels of 2o0 c.c. capacity and to dye 10 grins.

In the case of coal-tar colours about 0*5 per cent, (varying according to

circumstances) of the dye, calculated on the weight of the material, should be
used. The requisite amount of colouring matter should not be weighed out
direct and added to the dye-baths, but standard solutions should bo made by
dissolving 1 grm. of each sample in a litre of water. Each c.c. of such a
solution would contain 1 milligramme of colour, and, consequently, 100 c.c. on
10 grms. of material would correspond to 1 per cent.

If it be required to ascertain which is the cheapest of two or more samples
of dyes of a similar kind, the simplest plan is to dye equal weights of material
with quantities in inverse proportion to their prices. For example, supposing
that three samples of azo-scarlets at lOd., 1/-, and 1/4 per lb., respectively, are
to be examined. Three lots of yam, eich weighing 10 grms., are dyed
respectively with 0*8 per cent, of the first sample at lOd. per lb., 0*66 per cent,

of the second at 1/- per lb., and 0*5 per cent, of the third at 1/4 per lb. These
quantities represent equal money values, and, therefore, that swatch or hank
which comes out the best in the dye-trials will be the cheapest. It might be
mentioned here that in dyeing such colours as azo-scarlets, 2^ per cent, of
eulphuric acid and 10 per cent, of sulphate of soda should be added to each bath.
If the relative value of two or more samples of colouring matter be required,
the problem is not quite so simple. In the first place, equal quantities of
material—wool, cotton, or silk, as the case may be—are dyed respectively with
equal weights of the various samples. After washing and drying, the swatches
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or hanks are compared, and a second series of tests made, using a greater
quantity of those samples which produced lighter shades, or less of those which
ga\ c ileep shades, according to what is judged will be sufficient to yield the same
depth of shade in all cases. It will generally be found necessary to make three,

or perhaps four, series of tests in this way. It is sometimes recommended
to attain this end in one series of tests, by adding more colouring matter
from time to time, as occasion requires, to those baths which produce lighter
“ shades ” and by continuing the dyeing until all the patterns have acquired the
proper degree of saturation and appear of the same shade. This plan, although
occupying considerably less time, does not give such reliable and satisfactory

results as the process which has been already described. The relative value of

the samples will be in the inverse proportion of the amount of dye required to

produce the same shade. For example, if with two samples of Magenta, 56 c.c.

of one produced the same depth of shade as 70 c.c. of the other, their relative

value would be as 70 : 56, or expressed centesimally as 100 : 80. It must l>e

borne in mind that such valuations are only strictly accurate when the various
samples under examination are of the same tone; a pure bright colour being
more valuable, of course, than a dull one. In the case of Kosaniline blue, for

instance, the red shades are not so valuable as the pure or greenish shades of

blue. Aitificial light is of great service in comparing many shades, especially

for green, blue, and violet, since by these means certain peculiarities arc brought
out very distinctly. Thus a blue with a slight cast of red appears almost
violet in gas or candle light, while a blue with a slight shade of green appears
distinctly bluish-green. Whenever a fresh lot of dye requires comparing with
an old standard, it is always necessary to make a dye-trial of that standard at

the same txme^ for, however careful one may be to work under the same
conditions, dye-tests made at different times with the same sample may vary

slightly in character. From what haa been previously stated, it is scarcely

necessary to mention that in testing those colouring matters which require

mordants, the cloth or yarn must be prepared in a similar manner to that

which is dyed on the large scale. It is of the greatest importance that the

doth or yarn should have been mordanted at the same time and under identical

conditions—preferably in one bath. In all cases the material used— cotton,

wool, or silk—should be of exactly the same quality for each series of tests.

ColorimetPy.—In certain ciises, the relative value of dyes may be ascer-

tained by making colorimetric observation of their solutions, but the results

cannot be considered as reliable and satisfactory as comparative dye-trials. The
impurities present in many dye-wares render the observations some\\hat

difficult and obscure. Whilst many of the coal-tar colours may be estimated

fairly accurately by “colour titration,” others—especially yellows, oranges, and
scarlets—do not always give results which are confirmed by dyeing. In other

words, two c«doiirs may give a similar .shade and depth of tint in solution,

and produce very different effects in dyeing and vice versd, A good colori-

meter, however, will be found very asoful in the examination of dyes as a

preliminary step, or in some ca.ses as a check upon the dye-tests.

There are various forms of apparatus designed for this purpose, and the

methods of working differ to some extent, but the principle is the same in all

cases. Among other useful colorimeters may be mentioned those of Mills,

Laurent and Ridsdale. A simple and useful instrument consists of two gradu-

ated Nessler tubes, each being provided with a stopcock near the base. The
solutions to be examined must be very dilute, otherwise it will be found im-

possible to discriminate between a small difference of intensity of two solutions.

In the case of pure coal-tar colours, the solutions to be used for 100 c.c.

cylinders, should contain only 2 to 5 milligrammes of colouring matter per litre.

In examining two solutions, 100 c.c. of each are placed in the Nessler glasses,.



A MANUAL OF DYEING.814

and, on looking through tho liquids downwards, if one appears darker than the
otlier, a little is carefully run oif until the two solutions appear of the same
intensity. The volume of the liquid in each tube is observed, and the figures

will denote the inverse ratio of the value of the two samples. Suppose for

example, that equal weights of two samples of Magenta were dissolved in equal
volumes of water, and that 75 c.c. of the one gave the same depth of colour as

100 C.C. of the other, the relative value of the two samples would be as 100 : 75.

It will, of course, be understood that the two cylinders or Nessler glasses must
be of the same diameter throughout their entire length. The ordinary plain

Nessler tube may be used for the same purpose in the following manner:

—

Solutions of the dyes are mnde of about ten times the strength of those above
mentioned. In the case of Magenta, <fec., 50 milligrammes per /itre will be
found a convenient strength. Having prepared the solution, 10 c.c. of the
standard are run into a Nessler glass and diluted with distilled water to the
mark (100 c.c.), and more or less of the other solution is measured into a
second glass, diluted in a similar manner, until the' same depth of colour is

reached in both tubes. The relative value of the two samples will be in inverse
proportion to the number of c.c. required.

In connection with this subject, the Tintometer, an instrument for

the analysis, synthesis, matching, and measurement of colour, devised by
J. W. Lovibond,* might be mentioned here. The instrument not only serves

the purpose of a colorimeter, but also of a colour recorder. The apparatus,

apart from stands and reflectors, may be divided into two essential parts
;
the

first is an instrument giving two fields of view under exactly similar monocular
conditions, freed from the errors arising from unequal side lights, and the
different power of distinguishing which may exist in the eyes of the observer.

The second part consists of standard sets of coloured glass slips, the glasses

composing each set being all of the same colour, but regularly graded for

depth of tint
;
each series of one colour bearing a denominational or ** colour

number’’; the depth of tint being also noted on the slips by an additional

“tint number” engraved on the slip below the colour number. The use of

several superimposed glasses from a single set produces a depth of tint repre-

sented by the aggregate of tint numbers on the glasses used, while glasses

from several sets produce a composite colour, and the exact proportion of each
colour can be read off.

The instrument consists of a tube divided by a central partition, F B
(Fig. 120), terminating at the eyepiece, C, in a knife-edge, which, being inside
the range of vision, is not seen when the instrument is in use. At the other
end of the instrument are two receptacles, D D, of equal value, alterable in

size and shape by means of diaphragms. The two receptacles are here divided
by the thick end of the partition, B, which, together with the sides, is recessed

by grooves in order to hide the edges of the standard glasses and of the vessels

placed in the tube for observation ;
the top is provided with slots in line with

the grooves, which admit and guide the coloured standard glasses into the tubea
A friction rod with clips is fitted on each side to retain the vessels of liquid in
position, and the whole is arranged in such a way that the only light which
^n reach the eye of the observer must first pass in equal quantities through
the object in one tube, and the standard glasses in the other.

For measuring colour in opaque objects the instrument is fitted to a hinged
stand, capable of being placed at such an angle as reflects the light from the
whitened bottom and sides through the tubes to the eye, so that on looking
through the eyepiece two white equal fields of view are seen

; the object to be
measured is placed on the stage under one tube, and the standard glasses
worked in the other, against the white back ground. When the colour of two

* Jowm, Soct Dyers and Co/., 1887,. p. 186«
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objects are to be compared with each other, one is placed under each tube, and
standard glasses added to the lightest in colour until both sides are equal, when
the difference between them, either in depth of colour or tint, can be read off.

The vessels for holding liquids to be measured are gauged to contain a body
of liquid varying in thickness from in. for dark liquids, up to 2 feet for

very pale liquids; with the latter tne depth of the blue colour of distilled

water can be easily measured. The vessels are made in brass, with colourless

glass ends, for neutral and alkaline solutions, and entirely in glass for acids

and other corrosive liquids.

When dissimilar substances are to be compared or measured, the intensity

of light used becomes an important factor, and extremes cannot be ignored, for

whilst there is a considerable range of daylight within which the judgments of

the eye are uniform, care is required outside these limits, and practice soon

shows at what point the work must be abandoned from insufficient light

;

and with a light-growing intensity, where the use of modifiers should begin.

In matching a given colour, it is found best to make a mental estimation of the

primary colours of which the sample is composed, and, if possible, match
entirely by means of primaries ; but as primaries in glass are at present

unattainable, it sometimes becomes necessary to start with the compound
standard colour which nearest approaches that under examination, and finish

the matching with the primaries in which it may be deficient.

From the description already given, it will be seen that when either a

liquid or a solid colour has been matched with the standards, the numbers on

Fig. 1*20.—Lovibond’s tintometer.

the matching glasses afford a complete record of the several colours and tint

units of each colour constituting the shade matched. In testing colouring

matters, the samples are dissolved in water, alcohol, or other liquid, as

the case may require; one of the gauged glass vessels is filled with the

solution and placed in position (as shown at £ D) on one side of the

instrument, and the colour compared either with the standard glasses or with a
solution of a standard colour. As previously stated, it is most important
that the colour should not be too deep. The best matchings are made with
colours equal in depth to 10 or 20 tint-units

;
if much deeper than this, the

solution should either be diluted or a gauged glass of less thickness be employed.
The tintometer will be found of especial value to the colour and extract

manufacturer, and wherever colouring matters have to be brought to a given
standard of strength or shade.

INDIGO,

Since the first edition of this work was published many new processes
have been brought forward for the analysis and valuation of indigo. Funda-
mentally, however, the methods now recommended do not differ from those
previously given, though modifications ensuring greater accuracy have been
introduced.

The value of dyes as a class is ascertained by making comparative
dye-trials. It is only in a few cases that methods of chemical analysis are
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used. Indigo stands out prominently as one of these exceptions. Unless

the colouring matter in a dyestuff can be readily determined with a fair

degree of accuracy, the method of valuing by comparative dye-trials is much to

be preferred. It should be borne in mind, however, that the experimental

error involved in making dye-tests is great in comparison with that of an

ordinary chemical analysis. Even under the most favourable conditions, the

eye is incapable of discriminating between two shades of the same colour if the

difference is less than a certain small amount, which in a chemical analysis

would be considered great.

It has often been recommended to test samples of indigo by means of

dye-trials in small vats in a similar manner to the dyeing of indigo on a large

scale
;
the zinc or hydrosulphite vat being the one usually recommended. The

results, however, are altogether untrustworthy. It is impossible to secure

identical conditions in the several small vats employed, and the slightest

variation is sufficient to cause a great difference in the depth of shade

obtained. Two tests made with the same quantity of the same sample rarely

come out the same ;
very often the difference is great. A much bettor method

of making dye-triala with indigo and one which gives fairly good results, is to

dye swatches of woollen cloth or yarn with the indigo disulphonic acid. For
this purpose 0*5 grm. of the sample is dissolved in 20 c.c. of concentrated

sulphuric acid and diluted with water to 500 c.c. 10 grms. of wool are then
dyed with 50 c.c. of solution and compared at the same time with a standard
sample. In the Journal of the Society of Dyers and Colourists (1897, p. 124),

Grossmann gives a description of a special form of apparatus for testing indigo

by dye-trials. Fairly go^ results may be obtained by making colorimetric

testa with these solutions, which, however, must be filtered from the dark
green insoluble matter usually present. But even after filtering, solutions

obtained from various indigoes often posses.s very different shades on account
of varying quantities of impurities present, and, when this is the case, it is very
difficult to arrive at satisfactory results. This difficulty, however, maj be
removed by precipitating the colouring matter with salt and redissolving it in

distilled water.

The methods employed for testing indigo may be broadly classified into

three groups

—

1. (inversion into indigo sulphonic acid.

() Indigotin estimated by oxidation.

() Indigotin estimated by reduction.

2. Indigotin reduced in an alkaline solution; the indigotin re-oxidised,

separated, purified, and weighed ; or dissolved in acid and titrated as in 1.

3. Extraction by volatile solvents

Preparation of the Sample.—In the first place it is, of course, im-
portant that the composition of the sample taken for analysis should represent
as nearly as possible that of the bulk from which it has been obtained. Until
dealers and consumers fully appreciate the groat importance of accurately
sampling chests of indigo they will always be inclined to look upon chemical
analysis with a certain amount of distrust. Very often a single piece of
indigo is sent for analysis. Sometimes three, four, or five lumps, representing
fifteen or twenty chests, are sent. Perhaps after some time another sample
from the same bulk is submitted, and the senders express surprise if it does
not come out exactly the same as the first one. It is true that in the finer

qualities of indigo there is little variation in the cakes or lumps forming
a chest, or, indei^, in a string of chests, but in low and medium Kurpahs
the variation is often very great. It is frequently possible to pick out fi*om-
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a chest of indigo pieces varying in colouring matter to the extent of 10 per
cent. In order to arrive at an approximate valuation of such chests it is

evident that the testing of one or two pieces only is of little or no use. The
testing sample is prepared by taking small pieces from each of the lumps in

the sample and pounding them together in a mortar. After grinding a portion

to a powder, it is passed through a fine sieve, and any particles remaining are

returned to the mortar until the whole of the sample will pass through the

sieve. It is particularly important that the indigo should be extremely fine

when processes in group 2 are employed.

In the Journal of the Society of Dyers a/nd Colourists^ 1885, pp. 74 and 201,

Rawson gives a description of various methods of indigo testing.* From these

papers, and others since published by him, the following processes are, unless

otherwise stated, chiefly taken :

—

1.* Dissolving the Indigo in Sulphuric Acid.—Various methods have
been recommended for dissolving the sample in acid, but the following has been
found to give the most satisfactory results :

—

Half a gramme of finely-powdered indigo is intimately mixed in a small

mortar with its own weight of ground glass. The mixture is gradually and
carefully added, during constant stirring with a glass rod, to 20 c.c. of

concentrated sulphuric acid contained in a cylindrical porcelain crucible

(cap. 30 C.C.); the mortar is rinsed out with a little powdered glass, which
is (^ded to the contents of the crucible, and the whole is exposed in a water
oven for a period of f to 1 hour to a temperature of about 70* C. The
sulphindigotic add thus formed is diluted with water, made up to 500 c.c.,

and the liquid filtered in order to separate certain insoluble impurities, which
would otherwise interfere with subsequent operations.

Bergtheil and Briggs, t for the sake of convenience, prefer Dr. Schulten's

method of sulphonation. Instead of open crucibles small glass stoppered
bottles, which can be easily and rapidly shaken, are used. The operation is

conducted at the temperature of a briskly boiling water>bath for a quarter of

an hour.

Pure indigo blue dissolved in sulphuric acid is, by the action of various
oxidising agents, more or less readily converted into a pale yellow body named
sulphisatic acid.

(a) Potassium Permanganate Method.—Of all the processes depending upon
the oxidation of indi&:o this is by far the best. It is important (as it is in

all other cases) to operate upon very dilute solutions, otherwise the end of the
reaction is obscured by the dark colour of the liquid. This fact has been
overlooked by previous writers, and has been tlie cause of bringing the
permanganate method, along with other oxidation processes into disrepute.

The following mode of procedure is recommended :—25 c.c. or 50 c.c. of the
filtered solution (prepared as above described) are measured into a porcelain
dish, to which are added 300 c.c. of distilled water. To this diluted liquid

a solution of permanganate of potash (0*632 grm. per litre) is gradually run
in from a burette until the liquid, which at first takes a greenish tint, changes
to a light yellow. With indigotin and the better qualities of indigo the end
of the reaction is remarkably clear and distinct, and even with an inferior

“Kurpah” containing much foreign matter it is easy, with a little practice, to
obtain results agreeing very closely one with another.

•See also Helen Cooley, Joum, Anal, Chemistry

^

vol. ii., p. 129; E. v. Cochenhausen,
Leipziger Monat,fur Ttxtil-Indwttrit^ vol. iii., p. 406; F. Ulzer, Mitth, des k, k, Technol,
Oewerbe-Museums—abstract in Joum, Soc, Dyers and Col.^ 1891, p. 183; J. Grossm rin,

Joum, Soc, Chem, Ind,, 1905, p. 308 ; Bergtheil and Briggs, Joum, Soc, Chem Ind,, 1905,

p. 729 ; Allen's Commercial Organic Analysis^ as well as the various references mentioned
in the text.

^Joum, Soc, Chem, /nd., 1906, p. 729.

53
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According to the equation'

SCieHaNaOLlHSO,)^ + 4KMn04 + 6HsS04
6C„H8N,04(HS0,h + 2KaS2KaSO, + 4MnS04 + 6HoO

four molecules of potassium permanganate oxidise live molecules of indigotin

sulphonic acid, and consequently 316 parts of potassium permanganate become

the measure for 655 parts of indigotin. Although with a strong solution of

indigotin the theoretical quantity of permanganate is decolourised, yet it has

been found, on working with a dilute solution, that the end of the titration is

reached by the consumption of a smaller amount of potassium permanganate

than is indicated by the above equation. In order to obtain comparative

results it is necessary that the solution of indigo should be dilute, in which

case the reaction wliich takes place is not strictly according to the above
equation; therefore the strength of the “permanganate” solution should be

ascertained by dissolving 0*5 grm. of pure indigotin in sulphuric acid, and
treating the solution obtained as previously described. With the dilution

given above, each o.c. of potassium permanganate corresponds to 0*0015

of indigotin. The results obtained by this method are somewhat too high, yet

they give one a fairly approximate idea of the relative values of different

samples under examination.

With pure indigotin dissolved in sulphuric acid, the action of permanganate
is strictly quantitative. The end reaction is clearly defined. Different

observers with very little practice obtain precisely the same results. Un-
fortunately, natural indigo usually contains various other substances which

more or less act upon permanganate, but the effect of these substances on the

results has been much overrated. Tf the solutions are sufficiently dilute, and
care is taken with the titration, fairly accurate results for commercial purposes

are obtained with most classes of indigo. If the indigo contains more than
1 or 2 per cent, of indirubin, the end reaction, instead of being yellow, is

orange or scarlet, according to the amount of red colouring matter present.

When such is the case, the indirubin must be estimated separately, as

given on p. 827.

The (xpproximate amount of indigo red may lie estimated by continuing the
addition of permanganate until the orange or scarlet solution turns yellow.

This further addition of permanganate must be made very slowly with constant

and violent stirring. In calculating results the same figure is used for

indirubin as for indigotin.

Examplt.—(1 c.c. of potassium permaDganate = 0*0015 grm. of indigotin.) 1 grm. of

**Kurpah** indigo was dissolved in eulphurio aoid, diluted to a litre and filtered; 25o.o.
(s 0*025 of indigo) diluted with 250 c.c. of water required 8*3 o.c. of permanganate

;

0*0015 X 8 3 X 100

0*025
= 49*80 per cent, of indigotin.

If the permanganate solution be strictly and the above quantities be
adhered to, it is merely necessary to multiply the number of c.c. of per-
manganate consumed by 6.

Salting-out Method.—In order to eliminate the error due to the oxidising
action of permanganate upon substances other than indigotin, the colouring
matter is precipitated by common salt, and the extraneous matter removed by
filtration. The 50 c.o. of the filtered solution of indigo, instead of being directly
titrated with permanganate, are mixed in a small flask or bottle with 50 c.c. of
water and 32 gnus, or common salt. The liquid, which is thus almost saturated
with salt, is allowed to stand for an hour, when it is filtered, and the precipitate
washed with about 60 c.c. of a solution of salt (specific gravity 1*2). The
precipitated sodium indigotin sulphonate is dissolved in hot water, the solution
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cooled, mixed with 1 c.c. of sulphuric acid, and diluted to 300 c.c. The liquid

is then titrated with potassium permanganate as before. It is necessary to
make a slight . correction in order to allow for the small quantity of sodium
indigotin sulphonate which dissolves in a saturated solution of common salt.

This correction for the quantities given has been found to be 0*001 grm. If the
indigo previous to its solution in sulphuric acid is treated with strong hydro-
chloric acid, washed well with water, and dried, it is unnecessary to precipitate

the colouring matter with salt.

Calculation of results

Example.—50 o.c. ( = 0*05 grm. of indigo) of the indigo solution were mixed with
50 c.c. of water and 32 grms. of common salt. The precipitate was collected on a filter, and
dissolved in 300 c.o. of water containing 1 c.c. of sulphuric acid. This solution required
15*2 c.c. of permanganate

;

. (0 0015 X 15*2 -h 0*001) X 100 _ ^ r • .i- 4-
47*60 per cent, of indigotin.

(h) Barium Chloride Precipitation Process.*—It has already been mentioned
that the sulphuric acid solution of indigo, after making up to a given volume,

must be filtered before being titrated. The first portions coming through the

filter are rejected, as filter paper absorbs some of the colouring matter. Some
qualities of filter paper absorb more than others, and the rate of filtration also

causes a difference. Moreover, some of the suspended impurities are in an
exceedingly fine state of division, and are liable to pass through many kinds of

filter paper, and thus occasion inaccurate results.

The suspended particles subside after long standing, but with some classes

of indigo subsidence is not complete after many hours. Various precipitants

were tried, and barium chloride was found to give the most satisfactory results.

The proportions recommended are as follows :—0*5 grm. indigo is dissolved in

sulphuric acid as already described, and, after diluting with water but before

making up to 500 c.c., 10 c.c. of a 20 per cent, solution of barium chloride are

added. The solution is pomcd into a bottle, and the barium sulphate foimed
immediately begins to subside and carries down with it the suspended
impurities of the indigo. In fifteen to twenty minutes the requisite amount of

perfectly clear solution may be withdrawn by a pipette for titration. By this

means not only are the results more concordant but the solution is clearer than
when filter paper is used. In fact, the results thus obtained are practically the

same as those given by “ salting out.”

Qrossmannf uses calcium carbonate as a precipitant. He claims that certain

impurities are thrown down by neutralising the acid solution which otherwise

are soluble. 100 c.c. of a solution of 1 grm. of indigo per litre are put into a
500 c.c. fiask, to which is added a sufficient quantity (about 6 grms.) of pure
calcium carbonate. The flask is filled up to the mark and well shaken. Half
of the filtered solution is measured into a porcelain basin, acidulated with

sulphuric acid and titrated with permanganate.
Bergtheil and Briggs t contend that both barium chloride and calcium car-

bonate cause a partial precipitation of colouring matter, and, therefore, give

results which are too low. Instead of adding barium chloride direct to the

indigo solution they mix it with a slight excess of sulphuric acid and then add
the indigo solution to the mixture.

Donath and Strasser§ remove the impurities by means of various solvents

in a Soxhlet’s apparatus, using successively dilute nydrochloric acid, hot water,

* Hawson, Journ, Soe, Chtm^ Ind., 1899, p. 26U
i Ibid,, 1905, p. 308. X Ibid., 1906, p. 729.

Q Zeil. f, ang. Chem., 1894, p» 49 (Abs, Joum. Soc. Chtm. Ind., ]894, p. 426).
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and a mixture of alcohol and ether. The residue is dried, dissolved in sulphurio

acid, diluted, and an aliquot part titrated with permanganate.

Tetrasulphonate Process.—W. P. Bloxam, in the Journal of the Society

oj Chemical Industry (1906, p. 735), adversely criticises several methods of

indigo analysis, particularly the permanganate process. Ho recommends a

method which is similar in principle to the “salting out” method above

described and finally makes use of a standard solution of potassium perman-

ganate or of titanium chloride. One grm. of indigo is weighed out into a small

(1 oz.) spouted beaker. ‘2 to 3 grins, of purihed sand and 5 c.c. of fuming

sulphuric acid (25 per cent. SO3) are added and the mixture stirred with a

glass rod. It is heated in the water oven for half an hour and subsequently

diluted to 500 c.c. 100 c.c. of this solution are mixed with 80 c.c.* (in

the original paper 100 c.c. were taken) of a solution of potassium acetate con-

taining 450 grms. per litre. A precipitation takes place, but the mixture is

warm^ until complete solution is attained. The solution is now cooled in a

stream of running water and then left for an hour in a vessel containing ice

and water. The tetrasulphonate which crystallises out is collected in a Gijoch

crucible and washed with a solution (ice-cold) containing 225 grms. potassium

acetate and 12J c.c. of glacial acetic acid per litre. The precipitate is finally

dissolved in hot water, the solution cooled and made up to a known volume, and
an aliquot portion titrated with potassium permanganate or titanium trichloride.

(c) Hyposulphite Method.—This process, which was recommended by A.

Muller, t depenP upon the fact that a solution of sodium hydrosulphite

(Na^SgOJ reduces indigotin-disulphonic acid quantitatively to the corresponding

leuco-compound. The apparatus required for this operation is rather elaborate,

and considerable care must be exercised in its manipulation
;
but when all the

details are carried out^ analyses may be performed in a short space of time,

with great accuracy.

The mode of procedure given in the following differs somewhat from
Muller’s description, but only in a few details :

—

Preparation ofSodium Hydrosulphite,—100 c.c. of sodium bisulphite (specific

gravity 1*38) are mixed in a fiask with 200 c.c. of water and 10 grms. of zinc

powder, which has previously been worked into a paste with a little water.

After about half an hour the liquid will be found to have lost the smell of

sulphurous acid. The clear solution is now decanted and well mixed in a flask

with about 700 c.c. of water containing, in suspension, 20 grms. of recently

slaked lime. The solution of hydrosulphite thus prepared will be about ten
times too strong for use. Therefore 100 c.c. of the clear liquid are taken and
diluted to a litre in a convenient store bottle, and about 50 c.c of petroleum
oil are poured on the surface of the liquid to prevent oxidation. The bottle is

provided with a cork through which pass two tubes, one of which is in the form
of a syphon, and is used to fill the burette; the other tube, which only just

pas.ses through the cork, is connected with a supply of hydrogen or coal-gas.

If one has proceeded correctly the strength of this working solution should be
equivalent to about 0*0025 grm. indigotin per c.c., but it requires standardising.
A standard solution of hydrosulphite may also be conveniently prepared by

dissolving 3 grms of hydrosulphite powder of the Badische Anilin- und Soda-
Fabrik in a litre of water conteining 2 grms. of caustic soda.

Standardising the Hydrosulphite,—The solution may be standardised either
ly pure indigotin, or by an amraoniacal solution of sulphate of copper, using in
the latter case a solution of indigo carmine as an indicator. The former method
is preferable, and for this purpose 1 grm. of pure indigotin (or a corresponding
amount of indigotin of known purity) is dissolved in sulphuric acid, as

• Journ. Soc. Chem. lnd,f 1907, p. 1 170#

f Berl, Berichte, vol. xiii., p. 2283, and American Chemist, vol. v., p. 128.
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previously described, and diluted to a litre. 50 c.0. of this solution are

measured into a wide-mouthed flask (capacity 200 c.c.), boiled to expel air, and
allowed to cool. The flask is provided with a caoutchouc stopper, perforated

with three holes, into one of which is fitted a Mohr’s burette containing the

hydrosulphite solution. The two other apertures serve for the entrance and
exit of a current of hydrogen or coal-gas. It is essential that the process should

be conducted without access of air. The burette is furnished with a perforated

cork, through which passes a glass tube connected with a supply of coal-gas

;

and at the lower extremity a glass tube is joined to it, which is in connection

with the bottle filled with sodium hydrosulphite above mentioned. By this

means the burette can be refilled without fear of oxidising the hydrosulphite

solution. The flask containing the 50 c c. of indigotin solution is attached to

the caoutchouc stopper, and the air is expelled by a current of coal-gas, which
should first pass through U-tubes containing ferrous hydrate. The solution of

hydrosulphite is now gradually run in until the solution is just decolourised.

The 50 C.C. of indigotin solution are equivalent to 0*05 indigotin, so that if, for

example, 20 c.c. of hydrosulphite have been required for the titration, each c.c.

of the hydrosulphite will correspond to 0*0025 indigotin. As the hydrosulphite

solution is liable to change, it must be restandardised whenever an analysis of

indigo is to be made.
Titration of Solution of Indigo.—The operation i; performed in a similar

manner to that just described. 0*5 grm. of indigo is dissolved in sulphuric acid

and made up to 500 c.c. in the same way as given above under Permanganate

method

;

50 c.c. arc then titrated with hydrosulphite until decolourised.

With indigotin and the better qualities of indigo, the liquid, when fully

reduced, becomes of a pale yellow tint, but with inferior samples the solution

is more or less of a dirty brownish-yellow colour. In both cases, however, the

end of the reaction is quite clear and distinct.

Example,—50 c.c. (= 0*05 grni. indigotin) of standard indigo solution required 22*6 c.o.

of hydrosulphite

;

1 c.o. hydrosulphite = = 0*002*22 indigotin.

O'o grm. of Java indigo was dissolved in sulphuric acid and diluted (with addition of

barium chloride) to 600 c.c. ; 60 c.c. required 16*5 c.c. of hydrosulphite

;

.
0*00222 X 16*5 x 100

.*• as 73*26 per cent, indigotin.

Indigo solutions containing indigo red are acted upon bjr hydrosulphite in

a similar manner as by permanganate. That is to say, the indigo red is not

alTected until all the indigotin has been decolourised. Indirubin may, there-

fore, be approximately estimated by this process. In a mixture of the two
colouring matters the end of the titration is taken for indigotin when the blue

solution turns reddish-violet
;
the titration must not be continued until a pure

red is obtained. The number of cubic centimetres are recorded for indigotin

and the titration continued until the red has disappeared. The additional

amount of hydrosulphite required being calculated into indirubin.

Gerland * recommends titration with hydrosulphite and uses the apparatus

described by Tiemann and Preussf for the estimation of oxygen in water.

In the first place, by means of sulphuric acid (specific gravity 1*67), he
converts the indigotin into monosulphonic acid and removes insoluble im-

purities by filtration through sand. By the addition of water to the acid

solution, indigo-monosulphonic acid is precipitated, which is collected on a filter,

washed and dried, and converted into the soluble disulphonic acid by treatment
with concentrated sulphuric acid.

^Jourru Soc. Chem, Ind,, 1866, p. 16. fBerl, Beriehtet 1879, p. 1768.
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Binz and Kufferath * recommend that the titration with hydrosulphite be

carried out in vacuo. The air in the flask containing the indigo solution to be

titrated is displaced by hydrogen and the flask is then exhausted to 14 mm.
They And that if indigo is sulphonated at 45* 0., or at a lower temperature,

the solution requires more hydrosulphito than if sulphonated at 55* C. This

is owing to the formation of different sulphonic acids.

Titanous Chloride Method.—This method, which has been worked out by
Knecht, t is similar in principle to the hydrosulphite process. Titanous
chloride has the advantage over hydrosulphite in being much more stable.

A standard solution of convenient strength is prepared by boiling together

50 c.c. of commercial titanous chloride (20 per cent, solution) and 50 c.c. strong

hydrochloric acid, and then on cooling making up to 2 litres. The bottle

containing this standard solution is connected with the burette and the
contents are kept under constant hydrogen (or coal-gas) pressure. The
solution may be standardised by means of ferric iron. 0*35 grm. ferrous

ammonium sulphate is dissolved in 25 c.c. of water, acidulated with dilute

sulphuric acid, and oxidised with a dilute solution of potassium permanganate.
This solution is then titrated with the titanous chloride solution, as described

under Iron Compounds (p. 793). 262 parts of indigotin corresptuid to

112 parts of iron.

The titanous chloride solution may also be standardised by meafis of

a solution of pure indigotin as in the case of hydrosulphite.

In working with commercial natural indigo, Knecht found the impurities

to obscure the end reaction, but by following Grossmann^s method of purifica-

tion with calcium carbonate this difficulty was entirely removed and the finish

was perfectly sharp and distinct. The operation is carried out as follows ;

—

1 grm. of indigo is sulphonated with 5 c.c. of 100 per cent, sulphuric acid at
90* C. for an hour. The solution is diluted with about 300 c.c. of water and
poured into a 500 c.c. fiask. 12 grms. of chalk are then slowly added to the
warmed solution, and after evolution of COg has ceased, the liquid is cooled

and made up to 500 c.c. When the precipitat(3 has completely subsided 50 c.c.

are withdrawn and run into a conical flask, to which are added 25 c.c. of

a 20 per cent, solution of Kochelle salt. The indigo solution is boiled and the
flask then attached to the TiClj burette. The flask is provided with an india-

rubber stopper having three holes, one for the introduction of carbon dioxide,

a second for the escape of the gas, and the third for the burette tube. Aftei

the air has been displaced by COg, the titanous chloride solution is run in

until the blue colour changes to yellow.

Example.— I grm. of indigo was sulphonated and diluted to 500 c.c. 60 o.o. required
19*2 O.O. of titanous chloride. 1 c.c. TiCh = 0’001 .j57 grm. Fe

;

0*001667 X ^ X 19*2 x 100

qTj = 69 ’93 per cent, indigotin.

This method has also been shown to be suitable for indirubin and for

Thio-indigo red.

2. Reduction of Indigotin in Alkaline Solutions.—Numerous pro-

cesses have been proposed for estimating indigotin gravimetrically by means of
reducing agents. They have all one end in view—viz., the formation of indigo
white by the action of nascent hydrogen and its subsequent reoxidation to
indigotin. In many cases a considerable loss of indigo takes place, but
the following process, based on the principle of the hydrosulphite vat» gives^

accurate results.

*Fdrb, Zeit,, 1903, p. 226 ; Joum. Soc, Chem, Ind.^ 1903, p. 886.

fJaum. Dyers and Cdl,f 1904, p. 97 ; and 1906, p. 2^.
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Reduction hy Sodium llydrosulphite and Lime,— This process, devised by
Rawson, is carried out as follows : - 1 grm. of finely-powdered indigo is ground
into a thin paste with water and introduced into a 40-oz. flask with 500 to

600 C.C. of limewater. The flask is furnished with an india-rubber stopper,

which has three perforations, in one of which is inserted a syphon closed W a
pinchcock, while in another is flxed a funnel provided with a stopcock. The
third aperture serves, by means of a short bent glass tube, for the entrance of

a current of hydrogen or coal-gas. The flask is connected with the gas supply,

and the contents heated to about 80** C. About 250 c.c. of a solution of sodium
hydrosulphite (^8^8204), about four times as strong as that described on p. 820,

are now introduced by means of the funnel, and the mixture, which in a few
minutes assumes a yellow tint, is kept near the boiling point for half an hour.

After allowing the insoluble matters in the flask to subside, 500 c.c. are

syphoned ofif and the rest of the liquid accurately measured. The 500 c.c. are

poured into a conical flask, and, by means of an aspirator, a current of air is

drawn through the liquid for about twenty minutes. The excess of hydro-
sulphite is thus oxidised to sulphite, and the indigo-white to indigotin.

Hydrochloric acid is then added, and the liquid heated nearly to boiling. The
precipitate is collected upon a previously tared filter, washed with hot dilute

hydrochloric acid and then with boiling water, dried at 105* C., and weighed.

On account of this precipitate being possibly contaminated with some brown
matter it is preferable to collect it upon an asbestos filter, wash well, and dry

;

dissolve in concentrated sulphuric acid, dilute with water, and titrate an aliquot

part with permanganate.

Example.—1 grm. of indigo was reduced as above described. The liquid measured
9.*?5 c c. 500 c.c. were oxidised and the precipitate collected upon asbestos. When dry it

was dissolved in sulphuric acid and made up to 500 c.c. 25 c.c. required 10*2 c.c. /V
permanganate.

935
.•. 0 0015 X 10 2 X 20 X x 100 = 57 '22 per cent, indigotin.

oOU

In the Journal of the American Chemical Society* (1885, p. 16), H. M. Rau
describes a modification of Fritzsche’s method for the analysis of indigo. From
1*5 to 2 grms. of tlu; sample in fine powder arc introduced into an 8-oz.

Erlenmeyer flask, fitted with a doubly-perforated rubber stopper, through
which pass a bent tube provided with a stopcock and reaching just below the

stopper, and a second tube of syphon shape reaching nearly to the bottom of

the flask. The latter tube terminates in a small funnel, in which a wad of

glass wool is placed. From 3 to 4 grms. of pure grape sugar, 15 to 20 c.c. of a

40 per cent, solution of caustic soda, 60 c.c. of water, and about 120 c.c. of 90
per cent, alcohol are added, and the weight of the whole taken. The flask and
tubes having been previously weighed alone, a small piece of rubber tubing,

closed with a pinchcock, is slipped over the syphon tube, and the flask heated

on the water bath for about half an hour. The reduced indigo readily dissolves,

the liquid assuming a deep yellow colour. After about an hour the flask is

connected with an apparatus generating carbon dioxide, and the liquid syphoned
off as far as possible, the wad of glass wool retaining the solid particles. The
flask is again weighed, whereby the weight of the liquid run off is obtained.

A current of carbon dioxide is passed through the liquid for about fifteen

minutes, and afterwards a current of air, which completes the precipitation.

The precipitate is collected upon a previously tared filter, washed with hot

dilute hydrochloric acid and then with boiling water, dried at 110“ C., and
weighed.

F. A. Owenf reduces the indigo by a mixture of zinc dust and strong

• Also Chem, ATeuw, vol. li., 1886, p. 207.

f Joum. Amer, Chem. Soe., Nov. 1888 ; Chem News^ vol. liiii., p. 301.
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ammonia, reoxidises an aliquot portion of the solution, and weighs the washed
and dried precipitate on a tared filter.

3. Extraetlon by Volatile Solvents.—A great number of processes

have been devised for estimating indigotin in indigo by means of various

volatile solvents.

By Aniline.—^M. Hoenig^ recommends the following process:—From 0*6

to 0*8 grm. of indigo is mixed with about 2*5 grms. of finely-powdered dry
pumicestone, and the mixture introduced into a Zulkowsky-Wolfbauer extrac-

tion apparatus. About 50 c.c. of aniline or nitrobenzene (preferably the former)
are used for extracting. The operation is said to be completed in an hour, but
it is recommended that the mass be removed from the apparatus, washed with
alcohol, dried, powdered, and extracted a second time. The solution is after-

wards evaporated down to a few c.c. and mixed with five times its volume of

absolute alcohol. The precipitated indigotin is collected on a weighed filter,

washed with alcohol, dried at 110” 0., and weighed. There are several

objections to this process. Indigotin is by no means readily extracted by
aniline

;
moreover, other substances of a brown colour are somewhat soluble.

Indirubin is not determined since it is removed by the washing with

alcohol.

Brandtf also recommends the use of aniline oil, and claims an advantage,

inasmuch as he removes the excess of aniline by hydrochloric acid instead of

alcohol.

By Phenol,—In a later paperj Brandt points out that if the extraction with

aniline is continued beyond a certain time, indigo is rapidly destroyed. Jn
place of aniline he proposes to use phenol, and gives the following directions:

—

30 grms. of phenol are taken for about 0*2 grm. indigo. The boiling phenol

dissolves the indigotin very rapidly, the extraction being complete in less than
half an hour. On cooling, the indigo is precipitated in an amorphous state.

20 grms. dry caustic soda dissolved in about 250 c.c. distilled water are now
added to the extract and the contents of the vessel shaken. The solution is

then filtered through a tared filter, the precipitate washed with boiling water

until the filtrate is neutral, then with alcohol until it passes through colourless,

or just tinged blue. The precipitate is dried at 1 10” C. until a constant weight
is obtained.

By Naphthalene,—Schneider§ recommends the use of naphthalene, and gives

the following details of the process :

—

The nap&halene (50 grms.) is boiled in an Erlenmeyer fiask, through the
cork of which passes a tube 15 millimetres in width and a metre long. In the

side of the tube within the flask there is an opening, and the bottom of the

tube is contracted and slightly bent. The indigo (0*5 to 1 grm.) is mixed with
glass wool, placed in a paper coil surrounded by a linen one, and suspended
below the bottom of the tube in the flask, so that the naphthalene falls into the

coil. The boiling must be continued until the drops falling from the coil are

quite colourless. On cooling, the naphthalene solution of indigotin is decom-
posed with ether, filtered, and the precipitate washed with ether, dried, and
weighed. The correction to be appli^ for the indigo decomposed and remaining
in solution depends on the relative quantities of naphthalene and indigo used,

on the duration of the extraction (with 1 ^m. of indigo usually 5i hours), on
the manner of heating, and on the possibility of overheating. In order to

determine it, the indigotin obtained on the filter should again be extracted with
naphthalene under exactly similar conditions, and the loss on again weighing the

* ZeiUehr,/, angew. Ohem,, 1889, No. 10; Analyet, 1889, p. 177.

t Bev, Oen, dee Mai, Colorantea, 1897, No. 2.

X Rev, Oen. dee Mai, ColorarUee, 1898, p. 26 ; Joum. 80c, Dyere and Col,, 1898, p. 84.

t Zeii, Anal. Ohem., 1895 ; Jowm, Soc. Dyere and Col., 1895, p. 194.
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indigotin gives the necessary correction. With 50 grms. of commercial while
naphthalene, which was not quite pure, the loss of indigotin on heating over
wire gauze was 1 to 4 milligrammes, corresponding to a correction of + 0*1 to
0*4 per cent., with 1 grm. of indigo. By using purified naphthalene and
heating on an oil bath, the loss would have been less.

Care must be taken to have the apparatus and the indigo completely dry, in

order to avoid the danger of explosion.

By Nitrobenzene,—Gerland'’^ has made a study of nitrobenzene as applied

to the estimation of indigotin in indigo, and has devised a neat and convenient
extraction apparatus for the purpose.

The apparatus consists of a large test tube 40 mm. diameter and 15 to

20 cm. long, clamped in a retort stand above a burner ;
a brass tube of 7 to

8 mm. inside diameter and about 50 cm. long serves as a reflux condenser. Its

lower end is cut obliquely, and has knobs fused to it to secure the wire hook,

on which is suspended the filtering tube. This tube is formed of thin glass

tubing about 20 mm. diameter and 4 to 4*6 cm. long, both ends slightly

enlarged. Over the lower one a piece of fine calico is wired, upon which a few
drops of fine paper pulp are placed, this, after drying, forming a serviceable

filter. The cloth is protected against the squirtings of the boiling nitrobenzene

by a small shield, such as the lid of a porcelain crucible. The upper end is tied

with thin wire, which allows it to be connected to the hook of the condensing
tube. The latter passes through a glass funnel, the stem of which has been cut

off, resting on the top of the test tube. The condensing tube is held in a
central position in the test tube by means of a cork, through which it passes

loosely, so as to allow it to slide up and down, and which is held in a clamp.

Lastly, the condensing tube is connected with an aspirator drawing a gentle

current of air through the apparatus during the operation.

The ground sample of indigo is weighed into the filtering tube
;

this is

hooked to the condensing tube, and the latter fastened in its position centrally

to the large test tube, so that the filter is about 6 cm. above the bottom of the

test tube. The latter is charged with about 26 c.c. of nitrobenzene, the lamp is

lighted, and the aspirator set to work. The function of the latter is highly
essential. It draws off the vapours of the boiling nitrobenzene, which would
otherwise condense on the sides of the test tube, and escape between its mouth
and the covering funnel, and conveys the condensed liquor into the filtering

tube.
^
It also carries off the steam from the water, which otherwise would

condense and fall into the filter tube, causing explosions. By a careful

regulation of the aspirator and the heat no nitrobenzene vapours escape into

the room, and the test tube is fully supplied with condensed liquor. The
vapours of the nitrobenzene do not rise in the tube above 20 cm. With 0*5 grm.
of indigo and 25 cm. of nitrobenzene, the extraction requires from one-half to

one hour, during which time the aspirator discharges about 2 litres of water.

Crystals separate at an early stage, but with regular boiling the operation is

not interfered with by bumping. When the droppings from the filter tube are

colourless the extraction is complete ; the lamp is removed and the apparatus
cooled and dismounted.

The indigotin separates in beautiful crystals in a deeply-coloured liquor,

and only a very small portion remains in solution. To save the trouble of

recovering this, nitrobenzene saturated with indigotin in the cold is used. The
liquor is passed through an extracted weighed filter, washed with benzol, and
dried. The beautiful appearance of the indigotin thus separated is deceptive.

It still contains impurity amounting to from 3 to 6 per cent., and is not
fit to be tested by the hydrosulphite method, owing to the deep colouration.

A prolonged treatment with hydrochloric acid, or, better still, by hydrochloric

* Jown, Soe, Ckem, Ind.^ 1896, p. 17 ; 1897, p. 108.
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acid and hydrogen peroxide, leaves it in a pure state fit for weighing or testing

with hydrosulphite.

By Acetic Acid.—Brylinski * estimates indigotin by means of boiling glacial

acetic acid. The indigo to be examined (about 0*15 grm.) is plac^ in a
thimble filter, the diameter of which is slightly larger than that of the Soxhlet

flask, in which the extraction takes place. The best results are obtoined by
pushing the filter into the extraction tube, not to the bottom, but so that

it sticks near the top. A plain tube or air condenser is employed, and the

boiling of the acetic acid is effected as briskly as possible by means of

a free flame. The extraction is continued until the acetic acid passes

through colourless.

After the extraction is completed the flask is allowed to cool, the contents

are poured into a beaker and diluted with four times their volume of water.

If a small quantity of indigo should remain attached to the walls of the flask,

it is dissolved in boiling acetic acid, precipitated with water, and added to the

original precipitate. Allowing the liquid now to stand for a few minutes, the

precipitate collects in flakes. It is filtered on a tared filter, washed first with

boiling water, then with alcohol and with ether, and is finally dried at 110* C.

and weighed. Careful washing with alcohol and ether is indispensable since

the acetic acid extracts from the corks and from the filter paper (or from the

sample) a substance which is partially precipitated by water, but is soluble in

alcohol and in ether.

Other Methods of Analysis*—Among other methods which do not fall

under any of the divisions mentioned on p. 816 the following may be given :

—

Accto-sulphuric Acid Method.—Mohlau and Zimmermaun f convert indi-

gotin into monosulphate by means of a mixture of acetic and sulphuric acids,

then hydrolyse by pouring the filtered solution into water, and weigh the

precipitated indigotin tvs such. 0*1 grin, of the finely-powdered indigo is

placed in a 100 c.c. flask with some garnets and 50 c.c. of a mixture of

100 ac. glacial acetic acid and 4 c.c. sulphuric acid are added. The flask

is heated for fifteen minutes on a water bath and the contents filtered hot

through a toughened filter paper into a flask of 300 c.c. capacity. The filter

is washed with the warm acid mixture until the filtrate is colourless. The
filtered solution is heated to 70® C. and then poured very slowly (at first drop
by drop) into 100 c.c. of boiling water. When quite cold the liquid is filtered

through a tared Neubauer platinum crucible (or a tared toughened filter).

The precipitate is washed first with hot dilute hydrochloric acid, then hot
water, and finally alcohol, dried at 105®, and weighed as indigotin.

For many reasons the process is not one that would commend itself for

commercial purposes. In dealing with natural indigo, ^rgtheil and Briggs t
found that the operations of sulphate formation and hydrolysis had to be
repeated many times before pure indigotin was obtainable.

Sublimation.—According to C. T, Lee§ indigotin may be conveniently
estimated by sublimation. He uses for this purpose shallow platinum trays,

7 cm. long, 2 cm. wide, and 3 to 4 mm. deep. About 0*25 grm. of finely-

powdered indigo, which has been previously dried at 100®, is weighed into the
tray and spread in an even layer over its surface. The operation is conducted
on an iron plate, which is heated gradually to avoid burning. When the
surface of the indigo is covered with a shining mass of crystals, a piece of sheet
iron, bent into the form of a low flat arch, is placed over the platinum tray,

and, at the same time, as the temperature rapidly rises, the gas is turned

Bev. gen. dee Mai. Cdoratate^ 1898, p. 52; Jwim. Soc. Dytra and Col.f 1898, p. 75.
iZeit, Fort. Tex, Chem,, 1903, x., p. 189.

XJiyum, 8oe. Ohm. Ind., 1906, p. 729.

I Ghem Newe^ August, 1884 ; abstract from the Jonm Amer. Ghem, ^'ic.
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down. The vapours of indigotin are now given oflT, and the heat is gradually
raised; but care must be taken, lest any yellowish vapours appear, which
would indicate the evolution of bodies other than indigotin. When all the

crystals of indigotin have disappeared from the surface of the residue, the tray

with its contents is cooled in a desiccator and weighed. The loss in weight is

indigotin. Unfortunately, the process is not a reliable one. On the one hand,
substances other than indigotin may be volatilised, and on the other, indigotin

itself partially decomposes, leaving a dark brown residue.

Nitrogen Determination.—F. Voeller* analyses indigo by estimating the

nitrogen which a weighed sample contains after purification. The indigo
is placed in a perforated platinum crucible closed with asbestos, and with
the aid of a filter pump washed successively witli hydrochloric acid, soda,

alcohol, and hot water. The nitrogen in the residue is then estimated by
Kjeldahl’s method. The nitrogen found multiplied by the factor 9*36 gives

the indigotin. An analysis of commercial indigo quoted by Voeller gave
75*76 per cent, of indigotin, 16*35 per cent, of mineral matter, and 6*48 per

cent, of water. But commercial indigo containing so much mineral matter
and water never contains such a high percentage of indigotin. It is not

possible to completely remove certain nitrogenous impurities from natural

indigo by the aid of solvents, and this method is, therefore, unreliable.

Indigo Rich in Indirubin.—A considerable amount of natural indigo

now on the market contains a large proportion of indirubin, whereas formerly

this constituent was only present to the extent of 1 or 2 per cent.f It has

already been stated under the ** Permanganate process that indirubin may be
approximately determined by permanganate, owing to the fact that indigotin

is completely oxidised before indirubin is affected when a mixture of their

sulphonic acids is titrated by that reagent. The operation, however, requires

great practice, and in the presence of impurities the end reaction is not very

distinct. When small quantities of indirubin are present in an indigo the

following colorimetric process can be recommended:—From 0*1 to 0*25 grm.

of the finely-powdered sample is boiled with about 150 c.c. of ether for half

an hour in a flask attached to an inverted condenser. When cold, the solution

is made up to 200 c.c. with ether and mixed with 10 c.c. of water in a bottle.

Shaking up with a little water causes the suspended particles of indigo to

settle immediately, and a clear solution of indirubin is at once obUined
without filtering. A measured quantity of the solution is withdrawn and
compared in a colorimeter with a standard solution of indirubin.

Koppeschaar X extracts the indigo with glacial acetic acid which dissolves

indirubin and indigo brown. The latter is removed by treatment with caustic

soda which precipitates the indirubin, and this is again dissolved in glacial

acetic acid and estimated colorimetrically against a standard.

Gardner and Denton § have tried a number of solvents for indirubin and
have found acetone to be much the most satisfactory. For the estimation of

indirubin they have devised the following process :—0*2 grm. of the finely-,

powdered and dried sample is placed in a flask and boiled for half an hour
with 100 C.C. acetone, with reflux condenser. After cooling, the solution is

made up to exactly 100 c.c. with acetone, and then to 200 c.c. with 10 per cent,

salt solution. The addition of salt precipitates the small amount of indigotin

which dissolves, and also indigo brown and other impurities. After shaking,

the solution is allowed to stand for five minutes, filtered, and the indirubin

estimated colorimetrically by comparison with a standard solution of indirubin

* ZtiUchr. f, avgtw, 1891, p. 110; Joum. Soc* Chem. Ind,y 1891, p. 488.

iJfmm. 8oe. Chtm» 1899, p. 252.

t Ze%t.fUr Aval, 1899, p. 1 ; Jowm. Soc, Dyers and Col,, 1899, p. 186.

§ Joum. Soc, Dyers and Col,, 1901, p. 170.
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prepared with acetone and salt solution in the same way as that of the

sample.

Yellow Colouring Matter in Indigo.—It has already been stated (p. 312)
that Java indigo and indigo made from Natal-Java plant is liable to contain a
yellow compound which interferes with the ordinary methods of estimating

indigotin. Its presence may readily be detected by the addition of a solution of

caustic soda or ammonia to the powdered indigo placed in a porcelain basin or on
a filter paper. If present, the alkali immediately produces a deep yellow colour.

When this occurs the weighed amount of indigo to be tested should be heated,

either with a dilute solution of ammonia or with alcohol, and poured on to an
asbestos filter, washed and dried, and then dissolved in sulphuric acid for

further treatment. Boiling alcohol is preferable for this purpose, since alkaline

solutions containing indigo in suspension are difficult to filter, and under certain

conditions indigo enters into solution.

According to Gardner and Denton,* the yellow colouring matter is soluble

in acetone, and this reagent might also be used for removing it from samples of

indigo to be tested.

Water in Indigo*—In testing indigo it is very important that the amount of

water (moisture) present should be taken into consideration, although this factor

is generally overlooked. Indigo, both in lumps and in the powdei ed state, is very

liable to change in weight, either drying or absorbing water from the air

according to the atmospheric conditions. This property is often the cause of

apparent discrepancies in testing. A sam[)le of indigo representing a chest or

a number of chests may frequently be found to contain 6 per cent, less moisture
than the bulk. Afterwards, on delivery of the chests, tests for indigotin are

made, and the results naturally come out lower. The indigo is said to be of

inferior quality, although the difference may be due entirely to a difference in

^‘condition’* or amount of moisture present.

In order to show more clearly the possible variations in the percentage of

colouring matter in samples presumably the same, a number of indigoes were
exposed under different atmospheric conditions.! 'I'wo samples of Bengal, two
of Kurpah, one of West African, and one mixed lot were taken. The experi-

ments were made in two series—series A in lumps and series B in powder.

The indigo was kept for a period of seven days in a room with the temperature
averaging 72° F. and the humidity 53. The air was moderately still. The
samples were then taken into a cool damp cellar, where the temperature
averaged 45* to 46° F., and the air was saturated with moisture. They were
afterwards exposed in a draught cupboard to a gentle current of air

;
the tem-

perature was maintained at 85* F. and the humidity averaged 68.

It was found that a damp Kurpah, containing originally 11*25 per cent, of

water, lost upwards of 6 per cent, in seven days at 72* F. in the lump form.

In the powder, a loss of 6 per cent, was observed in three days. At a temperar
ture of 85* F., in a gentle current of air, the loss, as was to be expected, was
much more rapid

;
most of the samples, even in the lump form, losing about 6

per cent, in two days. The experiments further showed that dry indigo

exposed in a cool damp place was capable of absorbing from 4 to 5 per cent, of

moi*<ture in the course of about a week.

The amount of water in indigo is readily determined by heating 1 grm. of
the powdered sample to a temperature of 105* to 110* C. in an air-oven for

about an hour, cooling in the desiccator and re-weighing. For this kind of

determination watch-glasses are usually recommended, but when a number of

samples are to be tested it is more convenient to use small beakers about an
inch high.

• Jovm, 8oe, Dyers and CW., 1901, p. 170.

t Rnwson, Joum, Soe. Dyers and Col,, 1890, p. 82.



ANALYSIS OF LOGWOOD. 829

Ash OF Mineral Matter in Indigo.—It is frequently desirable to estimate

the amount of ash in indigo. For this purpose 1 grm. is weighed into a platinum
capsule or crucible and ignited over a Bunsen burner, fitted with a rose. At
first the flame should be very low, just sufficient to volatilise the indigotin, and
throughout the whole operation the heat should not be very great. Some
samples are very difficult to burn off completely over a Bunsen. It is preferable

to use a muffle furnace at a low red heat, when a number of samples are to be
operated upon at the same time.

Indigo Extract.— The value of indigo extract may be determined by any of

the methods given under Section I., Indigo^ “ where the indigo is dissolvea by
sulphuric acid.” The “ barium chloride ” or “ barium sulphate ” method is the

most suitable. About 10 grms. of extract are dissolved in a litre of water;
and 50 to 100 c.c. of the solution titrated in the presence of sulphuric acid

with permanganate, as previously described.

Comparative dye-tests are especially valuable for indicating the purity of

shade. Samples of extract of indigo vary very much in this respect. The
tests are best made on worsted yarn or cloth ;

about 5 per cent, of “ extract
”

and 5 per cent, of sulphuric acid are convenient quantities. Refined indigo

extract should dissolve completely in water, leaving no green or greenish-grey

residue. Common indigo extract contains more or less dirty green insoluble

substances.

Estimation of Free Acid.—There are acid ” indigo extracts and neutral
”

indigo extracts, but the latter, as sold, frequently also contain more or less free

acid. The amount of free acid may be readily determined by precipitating the

colouring matter with pure salt. For this purpose 100 c.c. of a 1 per cent,

solution of the extract is treated with 32 grms. of neutral sodium chloride, and,

after standing an hour, with occasional shaking, filtered, and the precipitate

washed with a little saturated solution of salt. The filtrate, which is

slighty coloured (but this does not interfere with the reaction), is titrated

with ^ caustic s^a and phenolphthalein. With a little practice, fairly good
results may be obtained by titrating direct without resorting to precipitation.

Adulteration.—Samples of indigo extract frequently contain Soluble blue and
similar coal-tar blues. These may be usually detect^ by dyeing a skein of

silk in an acidified solution of the sample, washing, and boiling in a large

volume of fresh water When this is repeated two or three times, almost the

whole of the indigo extract is removed, and the Aniline blue remains on the

fibre. The presence of Soluble blue is also indicated by the action of potassium

permanganate on a solution of the sample. With pure indigo extract the

solution becomes yellow
; whereas, if Aniline blue is present, it changes to a

lighter blue, violet, or grey. After destroying the indigo by permanganate,

a small piece of wool or silk may be dyed in the solution, and the colour

recognised on the fibre by special tests.

LOGWOOD.

Since logwood contains a variable amount of coloured extractive substances

other than colouring matter, it is evidently impossible to estimate the amount
of the latter by any process based upon the colour of the logwood decoction
obtained by boiling with water.

The most reliable method of determining the value of samples of logwood,

or logwood extracts, is by means of comparative dye-trials, carried out under
ttie exact conditions under which the dye is to be practically employed. It is

essential that strict attention is paid to the latter point, because the practical

value of any sample depends largely upon the process us^ in applying it For
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instance, in the case of two samples of wood containing the same total amount
of colouring matter, the latter may consist in one sample of hiematoxylin, and
in the other of hssmatein, and, if dyed on an oxidising mordant {e.g,y chromic
acid), the former would give a much superior (brighter) colour, whereas, on a
non oxidising mordant (s.^., chromium Huoride), the latter would give much the

best result.

The practical value for a particular purpose, represented by the condition of

the colouring matter, may thus be very different from the theoretical value, as

measured by the total amount of colouring matter present. For general

purposes the following mode of procedure can be recommended :

—

Worsted yam, slubbing, or cloth (in lots uf 10 grms. each) is mordanted
with 3 per cent of bichromate of potash and 6 per cent, of tartar. After well

washing, each lot of material is dyed in a separate bath with from 5 to 10 per

cent of the logwood samples to be examined. If logwood extracts are being

tested, from 2 to 6 per cent, will be found sufficient. The dye-trials are, of

course, made simultaneously, and this is best effected in one of the forms of

apparatus previously described. If the .samples of logwood be finely rasped, the

requisite amount may be carefully weighed out on the balance, and introduced

direct into the dye-lmths, which must then be boiled for about ten minutes

before immersing the material to be dyed. In the case of chipped logwood, how-
ever, since for 10 grms. of wool 10 per cent, only represents 1 grm., it would be
almost impossible to obtain a fair average in this way. In order, therefore, to

overcome this difficulty, the chipped wood must be reduced to powder, but this

cannot be accomplished without previously drying the wood. About 50 to 100
grms. of each sample are dried in a water-bath, and then ground to a fine

powder in a small coffee mill. In the meantime the percentage of water is

estimated in 10 grms. of each sample, so as to be able to calculate the amount of

dried powder equal to 1 grm. (or 0*5 grm. as required) of the original wood.

If, for example, a sample is found to contain 40 per cent, of water, 100 parts

correspond to 60 parte of dry wood Consequently 0*6 grm. of the dried

powder would be equal to 1 grm. of the original sample, the amount required

for 10 per cent.

Unless the prepared sample be dried immediately before weighing, it will

be necessary to estimate the amount of water it has absorbed during the

process of grinding and sampling. Perfectly dry logwood, when exposed to

the air, quickly absorbs 5 or 6 per cent, of water.

Another method of obtaining an average sample of chipped logwood is to

make an alcoholic solution of the colouring matter. From 10 to 20 grms. of

the sample are introduced into a large flask fitted with a cork and long glass

tube (or the flask may be attached to an inverted condenser), 500 to 600 c.c. of

alcohol (redistilled methylated spirit answers the purpose) are added, and
boiled for about a quarter of an hour. The alcoholic solution is poured off into

a litre flask, and the residue boiled up again with 300 or 400 c.c. of fresh

alcohol. The solution, when cold, is finally made up to 1 litre. If 20 grms. of

logwood were weighed out, 50 c.c. of the alcoholic solution correspond to 1 grm.
In some cases it is desirable to ascertain the condition in which the

colouring matter principally exists in a sample of logwood. Two series of

dye-teste should be made ;
in one case upon wool mordanted chiefly wiA

chromic acid (say 3 per cent, of potassium bichromate and 1 per cent, of

sulphuric acid), and in the other upon wool mordanted with chromium oxide
(see p. 339V It will frequently be found that under these conditions two
samples of logwood give very different results. A sample of freshly cut wood
where the colouring matter exists principally as hsBmatoxylin will give superior

results on “yellow" mordanted wool, whereas matured logwood containing

principally hasmateiii will give better results on “green" mordanted wool.
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In the case of extracts of logwood, it is advisable to weigh out 10 grms.

and dilute with water to 1 litre. The requisite amount for the dye-trials may
then be measured. Every 10 c.c. of such a solution corresponds to 1 per cent,

when 10 grins, of material are to be dyed.

Several colorimetric processes have been proposed for valuing logwood and
its extracts, but they are not nearly so reliable as carefully conducted dye-

trials. Perhaps the best method consists in comparing dilute alcoholic

solutions of the coloui ing matter developed by a solution of alum.

Eawson has obtained fairly good results by working in the following

manner:—10 grms. of the sample of logwood (or an equivalent amount of

extract) are extracted by alcohol, and made up to 1 litre; 10 c.c. of this

solution are further diluted with alcohol to 100 c.c. Then 5 c.c. of the dilute

solution are put into a Nessler glass (or colorimeter tube), to which are added
5 c.c. of a 1 per cent, solution of alum, and the tubed filled to the mark with

distilled water. The colour produced (which develops gradually) is compared
with a standard sample treated in exactly the same manner. Tne value of the

two samples is in inverse ratio to the number of cubic centimetres required to

produce the same depth of tint. If the wood be finely ground, 1 grm. may be
taken and made up to 1 litre without further dilution.

H. Trimble* recommends the following process for testing logwood
extracts:—A solution of a standard extract is made of such a strength that

1 c.c. shall contain 0*001 grm. of the dry extract. It is, therefore, first

necessary to dry a portion of the sample at 110“ C., in order to make the

calculation for this solution. Then 1 c.c. of the solution is mixed in a test-tube

with 1 c.c. of a solution of copper sulphate (containing 0*002 grm. CuSO^,
5H

2O per c.c.) and 10 c.c. of water, containing in solution a little calcium

carbonate. The mixture is quickly heated to the boiling point, poured
immediately into a 100 c.c. cylinder, and diluted with distilled water to the

mark. The sample of extract to be tested is subjected to the same treatment,

and diluted with distilled water until the depth of colour is exactly the same
as in the standard, when, on reading oil the height of liquid, the comparative
value will be known. It is necessary to renew the stendard every ten to

fifteen minutes, as it fades in that time. Although not stated in the
communication, it is obvious, from the description, that the observation is

made in the transverse direction of the cylinders, and not through the depth

of the liquid, which is the usual plan.

During the process of ageing of logwood the ground wood is sometimes
sprinkled with an alkali, such as limewater, stale urine, or dilute solution of

carbonate of soda. This addition, which must be pronounced fraudulent, gives

a temporary bloom to the wood, and causes it to give up its colouring matter to

water much more re«adily. But the colour is much less permanent in the

presence of an alkali. If an alkali be present in logwood, the colouring

matter will dissolve in distilled water with a violet colour instead of yellowish-

orange.

The value of chipped and rasped logwood of the same quality varies to a
very considerable extent according to the percentage of water which is present.

This may be said to range from 32 to 50 per cent. From 38 to 40 per cent,

may be taken as a fair average. If the water exceeds 42 per cent., the
logwood, as a rule, may be moulded into compact balls. In order to determine
the amount of water, 10 grms. are dried in the water-oven, or preferably at
105* C. in an air-bath, until they cease to lose weight. From two to three
hours are required to complete the operation. If necessary, after drying,
the ash may be determined by ignition at a low red heat. It shoula not
amount to more than 2 per cent.

* Jounu Soc, Dyere and Col,, 1885, p. 92.



A MANUAL OF DYEING.832

In the case of logwood extracts, not only is the degree of oxidation of the

colouring matter very variable, but their value may be largely influenced by
the presence of impurities. Admixture with such bodies as bark extract^

molasses^ glucose^ dextrin^ tannm exiracUy 4&c., is largely practised, and is by no
means easy of detection. Inorganic adulterants, such as salt, sodium sulphate,

or chalk, are also of frequent occurrence, but the detection and estimation of

these offer no difficulties. Even in the case of unadulterated extracts a mere
determination of the specific gravity gives no indication of the amount of the

colouring matter present, on account of the variable amount of other extractive

matters which may be present.

The nature of the impurities may have an important influence upon the

suitability of any sample for a special purpose. Thus an extract to which

20 per cent, of chestnut extract has been added would be much inferior for

wool dyeing to one containing an equal amount of colouring matter reduced

with 20 per cent, molasses, b^use tenning matters tend to give the wool a
harsh unpleasant feel, and are thus injurious. For use in the black dyeing
of cotton, however, the two extracts would be reversed in value, because the

tannin, combining with the iron used as mordant, would help to intensify the

black.

A perfectly satisfactory method of analysis should, therefore, indicate the
following points :

—

(1)

Amount of hsamatoxylin
; (2) amount of hsematein

; (3) character and
approximate amount of impurities.

There is, however, at present no analytical method in vogue which satis-

factorily determines these points, and the most reliable results are obtained by
carefully conducted comparative dye-trials made under the conditions of

practical work.
Zubelin^ proceeds as follows :—Standard solutions are prepared containing

5 grms. extract 51* Tw. per litre having the following composition :

—

(1) Colouring matter entirely unoxidised (hsematoxylin).

(2) Colouring matter entirely oxidised (hsematein).

(3) Equal parts uf haematoxylin and haematein.

(4) Four grms. haematoxylin paste and 1 grm. sumach.

(5) Same as No. 1, mixed with 0*5 per cent, chalk.

With these various solutions dye-baths are made up containing 40 c.c. of

the solution and 400 c.c. distilled water, and in each 10 grms. of wool
previously mordanted with 3 per cent, bichromate of potash and 3 per cent,

tartaric acid are dyed.

The results obtained will be as follows :

—

(1) Bright bluish colour.

Much deeper than 1, approaching black.

(3) Colour intermediate between 1 and 2.

(4) Paler than 1.

(5) About equal to 3.

A similar piece of wool is dyed at the same time with solutions of the
extracts under examination made up to the same strength as the standard
extracts—viz., 5 grms. 51* Tw. per litre—^and the colours thus obtained are
compared with the above. It is thus easy to determine when the extracts are
partially or completely oxidised. An oxidised adulterated extract may,
however, pve a similar colour to an unoxidised pure extract, and the following
further trials are therefore necessary :

—

* Bull, 80c. Ind, Mvlkousef 1898, p. 257*
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Wool is mordanted with

—

10 per cent. alum.
2A „ potassium bichromate.
2I „ copper sulphate*

2| „ tartaric acid.

Patterns thus mordanted are dyed as before, but using only 20 c.c. of the
various extracts and 400 c.c. water. The results obtained are very different to
those in the first set of experiments :

—

(1) Deep blue.

(2) Grey, and much paler than 1, 3, 4, or 6.

(3) Duller than 1.

(4) Similar to 1, but somewhat paler.

(5) Similar to 3.

In the case of the two extracts which may appear similar in the first set of

experiments, but which differ in that one is an unoxidised extract and the
other an adulterated oxidised extract, very different results will be obtained on
this composite mordant, the pure unoxidised extract giving much the deeper
and brighter colour.

By making additional experiments on cotton, further information or corro-

boration regarding the degree of oxidation of the samples may be obtained, as

will be seen from the following notes :

—

Additional standard solutions are prepared as follows :

—

(6) As 1.

(7) As 2.

(8) As 2, diluted 20 per cent.

(9) As 4.

(10) As 4, with enough chalk to neutralise the tannic acid.

(11) As 6.

Cotton hanks are dyed in solutions containing 100 c.c. of these extracts

diluted to 400 c.c., commencing at 60* to 70* C., and allowing gradually to cool

during li hours. After being well shaken out, each hank is immersea for five

minutes in a bath containing 3 per cent, of copper sulphate.

The dyed patterns exhibit the following appearances

(6) Light grey.

S
Blue-blac^
Between 6 and 7.

(9) Poor light dull colour.

i

lO) Darker than 9, but paler than 8.

11) Darker than 6, but paler than 7 and 8.

The reason for the poor results obtained in (9) is that hsematein is not well

attracted by cotton in presence of tannic acid in solution. Extracts containing

tannic acid may be further recognised by the peculiar reddish-grey shade they

produce.

Methods for detecting and estimating various impurities in logwood ext^t
are given by L. Bruehl in the JavmcU of the Societt/ of Dyers and Colourists,

1889, pp. Ill, 122.
53
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FUSTIO, QUERCITRON BARK, Ac.

Comparative dye>tests are made either upon cotton or wool. In the latter
case the material is mordanted with 3 per cent, of bichromate of potash, well
washed, and dyed in fresh baths with from 20 to 30 per cent, of the yellow
woods. In testing extracts 3 to 6 per cent, are convenient quantities. 10 grms.
of the extract are made up with water to a litre, and an aliquot part taken for
each test. The bottle or flask containing the diluted extract must be well
shaken immediately before measuring the required amount. Dye-tests should
also be made upon material mordanted with 4 per cent, of stannous chloride
and 4 per cent, of tartar. Extracts of fustic, quercitron bark, Ac., according to
the mode of preparation, vary considerably in shade. Some varieties produce
upon ** chromed ” wool greenish-yellows, while others give brown or orange-
yellows. The green shade is generally considered the more valuable, and in
making dye-tests this must be taken into consideration. A “ red shade may
appear to be deeper and fuller than a “ green shade, when in reality it may
contain much less colouring matter. The dyed swatches, after being dried,
must be compared by looking “ overhand ” in various positions, when the depth
of yellow can be much more accurately discerned. In any case, however,
yellow shades, especially if not of exactly the same tone, are difiicult to
accurately estimate by the eye, and it is far better to combine the yellow with
some blue colouring matter so as to produce a green. With samples of
fustic; Ac., good results are obtained by adding 2 per cent, of logwood extract
to ^h bath. A better method, however, is to make the tests upon material
which has been previously dyed a light uniform shade of blue in the indigo-vat,
Tn this way a very small difference in the “ yellow ” samples is perceived. If a
green shade of fustic is being compared with a very red shade, a small quantity
of r^ colouring matter (such as Alizarin red) should be added to the bath con-
taining the former, a,nf‘ the amount hiken into consideration in calculating the
value of the samples.

°

Fustic Extract is liable to contain dextrin, molasses, zinc sulphate, glycerin,
alum, turmeric, Aniline yellows, Ac. Methods for detecting these bodies are
given by L. Bruehl in the Journal of the Society of Dyers and Colourists^ 1889,
p. 124, of which article the following is an abstract :

—

Zinc sulphate is determined by drying the extract, then gently charring
and dx!ti»cting the finely-powdered mass with dilute boiling nitric acid. The
solution is then tested for zinc.

Alum may also be tested for in the nitric acid solution.

The presence of turmeric is indicated if well scoured unmordanted wool is

dyed yellow when boiled with a solution of the sample. Certain aniline dye-
stuffs may, however, be present, and special tests must be applied.

Extract of quercitron does not dye wool directly, and alum is but a feeble
mordant for quercitron upon wool, producing only a poor shade, whilst fustic
under similar conditions gives a deep yellow colour. Stannous chloride in the
presence of tartaric, oxalic, or hydrochloric acid, dyes in combination with
quercitron a deep orange upon wool, while fustic gives delicate shades. On
wese facts the following methods of detecting quercitron is based :

—

A slip of white woollen cashmere, 10 cm. by 20 cm., dyed in a mixture of
0*5 grin, extract, 0*2 grm. alum, 0*5 grm. stannous chloride, 0*5 grm. oxalic
acid in I litre water, ix contrasted with a similar dyeing trial with an extract
adulterated with quercitron, will ^ve different results, which difference
manifests itself by the greater izrtonsity of colour of the adulterated extract.
If now a swatch of the same size is dyed in the extracts under comparison, but
with alum mordant alone, the adulterated extract will give weaker colourings
than Ube pure extract of fustic. Although this method does not yield
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quantitative results, with some practice the percentage can be determined
approximately.

Moritannic acid, or maclurin, has the decided character of a tannic acid,

therefore extracts of fustic give all the reactions peculiar to tannic acids.

Determinatimi of the Amount of Colouring Matter in Fustic Extract—10
grms. of the extract, dried at 110® C., are extracted, with absolute alcohol

; the
remaining insoluble matter consists of extractive substances which contaminate
the extract. The alcoholic solution is mixed with three-quarters its volume of

hot water, whereby the morin is nearly completely precipitated. The pre-

cipitate is washed several times with hot water, and the washing water added
to the filtrate. On evaporating the latter to one-half its volume a large

quantity of the maclurin separates out, and the remainder on the addition of

hydrochloric acid. The total weight of morin and maclurin thus obtained,

after drying at 100® 0., constitutes the percentage of dyestuff contained in the
extract. The method is sufficiently correct for technical purposes.

TURMERIC.

Comparative dye-tests made either upon wool or cotton give the best

results. About 10 per cent, of each sample is taken and dyed with 5 per cent,

of alum in a single bath. The value of samples of turmeric may also be

obtained by a colorimetric method applied in the following manner :—0*5 grm.

is boiled with about 200 c.c. of alcohol for a quarter of an hour, and when cold

made up to 250 c.c. 5 c.c. of the filtered solution are run into a Nessler tube,

and made up to 100 c.c. with water containing a small quantity of caustic soda.

Powdered turmeric is sometimes adulterated with mineral matter,

especially common salt. This may be readily detected by boiling with nitric

acid and adding silver nitrate to the solution. The amount is determined by
igniting 1 grm. in a platinum crucible, dissolving the ash in water, and
titrating the solution with decinormal silver nitrate (p. 754). Good turmeric

does not leave more than 5 per cent, of mineral matter.

THE RED WOODS,

Peach Wood, Brazil Wood, Sapan Wood, Ac., and their extracts, may be
examined in the same manner as logwood. Comparative dye-tests are made
by mordanting wool with 3 per cent, of potassium bichromate, and dyeing in

fresh baths with about 20 per cent, of the ground woods, or from to 5 per

cent, of extracts. Good results are also obtained by mordanting with 8 per

cent, of alum and 8 per cent, of tartar. The dye-tests may also conveniently

be made upon calico mordanted in stripes with alumina, iron, and chromium
respectively. The commercial extracts, which usually have a density of from
5® to 20" Tw., are li ible to contain common salt, which, however, may readily

be detected by boiling with nitric acid and adding silver nitrate. The rasped

woods should not contain more than about 30 per cent, of water.

Camwood, Barwood, and Saunders-wood are best examined in the following

manner:—Wool is mordanted with 2 per cent, of bichromate of potash, and
then boiled with 10 to 20 per cent, of the dyewood for an hour. It is squeezed

(not washed) and worked in the mordant bath again for about half an hour.

Before entering the wool into the dye-bath, the wood should be boiled for

fifteen minutes. A second lot of yarn or cloth should be dyed in the bath

without any further addition, since one sample may give up its colouring

matter much more slowly than another.
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MABDEIl.

For determining the comparative value of samples of madder and madder
preparations, dye-trials are made either upon wool or cotton. Since madder is

now almost exclusively used in wool dyeing, dye-tests on wool are of the

greater importance. The tests should be made upon cloth, mordanted in one
case with 3 per cent, of bichromate of potash, and in a second case mordanted
with 8 per cent, of alum and 8 per cent, of tartar. The dyeing should be
performed in fresh baths, using 30 per cent, of madder, or an equivalent

amount of extract, the value of the samples being in the inverse ratio of the

amount of material necessary to produce the same depth of shade.

When madder was used in Turkey-red dyeing, the following process was
usually carried out:—Equal weights (5 or 10 grms.) of cotton, mordanted in

stripes, with alumina and iron mordants, were placed in separate dye-vessels,

heated by one large copper bath in the manner already described (p. 811).

Equal weights (about 5 grms.) of the samples of madder were added to the

various dye-pot^ and the temperature gradually raised to 75* C. during the

course of
1 J hours, and then heated for li hours further at or near the boiling

point. The pieces were then taken out, washed, and compared, and a second

series of tests made with quantities of madder judged suilicient to produce the

same depth of shade in each case. The total colouring power of the samples

was thus obtained, but a further operation was deemed necessary. The dyed
swatches were cut into two parts, and one of each was submitted to a treat-

ment in weak soap solution for half an hour, at a temperature of 70* C. The
swatches were then washed, dried, and compared with each other, and with tlie

swatches which had not been soaped.

The method of testing Alizarin at the present day is practically the same

;

much smaller quantities of colouring matter being, of course, taken.

Madder has been found adulterated with a great many substances, both of

organic and inorganic origin. Of mineral matters, powdered brick, yellow

ochre, sand, and clay have been found
;
while the organic impurities comprise

such bodies as sawdust and ground red and yellow woods.
An adulteration with mineral substances is usually easily ascertained by

incinerating a weighed amount in a platinum crucible. Good madder should
not leave more than 5 to 10 per cent, of ash, whereas adulterated samples may
leave very much more. Some of the mineral substances used for adulteration
may also be detected by shaking up the madder with water, and, after allowing

the mixture to stand for a short time, pouring off the turbid liquid. The
madder remains suspended in the water, whereas the mineral substances
quickly subside. By repeating the operation two or three times, the im-
puiities may be obtained free from madder, and can then, if necessary, be
further examined.

Persoz devised a very simple method for ascertaining the presence of

ground dyewoods, Ac., in madder. A piece of filter paper is immersed in a
weak solution of stannic chloride, and a similar piece in a solution of ferric

sulphate. The test papers are then separately placed on glass plates, and a
little of the maddei^ sprinkled over them. After a short time (a quarter of an
hour or so) the papers are examined. The possible adulterations of madder
produce the following effects :

—

Stannic CMoridt Paper»

Brazil wood, peach wood, Ac., . . crimson-red.
Logwood, •••••• purple.
Fustic, quercitron, &o., . • • deep yellow.
Madder, •••••• very taint yellow.
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Ferric Svlphate Paper,

Logwood, violet-black.

Tannin matters, deep greenish-black,
Madder, very light brown.

Schlumberger estimates the amount of pure colouring matter in madder as

follows :— 10 grms. of madder are treated with 500 c.c. of water acidulated

with acetic acid at 30° C. for 24 hours, and then filtered and washed. 'J he
residue is boiled ten minutes with a litre of dilute acetic acid (sp. gr. LOOS) and
filtered. The residue is again boiled with a fresh quantity of the same acid

and filtered. The solutions on cooling deposit the colouring matter in orange-

coloured flakes; some, however, remains in solution, and is precipitated by
adding common salt. The precipitate is collected on a small tared filter,

washed, dried, and weighed. Schlumberger found by this method from 4 to

4*2 per cent, of colouring matter in good Avignon and Alsace madders.
Inferior qualities gave from 1'9 to 2*7 per cent. only.

CUDBEAR AND ORCHIL.

The colouring principles in these bodies being practically the same, they
may be examined by the same processes. In order to determine the value of a
number of samples, comparative dye-trials on worsted yarn or cloth are made.
In the case of cudbear about 3 per cent, will be found a convenient quantity,

and about 5 per cent, of orchil. Dye-tests should be made both in neutral and
in acid solutions. It is also advisable to dye in the first case neutral, and
afterwards add acid (3 per cent, of sulphuric acid) and dye a second lot of

material in the same baths. In this manner certain adulterations are easil}

and readily detected. When cudbear is to be examined, the requisite amount
is carefully weighed out on the balance and added to the dye-bath, which is

kept in ebullition about a quarter of an hour before the material to be dyed is

introduced. In the case of orchil liquor it is not advisable to weigh out direct,

since it would be difficult to obtain a fair average portion in the small amount
required for 10 grms. of material. Weigh out 10 grms. of the sample (being

careful to shake the bottle immediately before weighing), dilute to 1,000 c.c.,

and, after well shaking, measure quickly the quantity required in a graduated
cylinder. When the temperature of the baths is the same, the yarn or cloth,

previously wetted out, is introduced, and dyed for one hour. Whenever
samples of orchil liquor are taken from casks, it is most important that the

liquid should be thoroughly a&;itated by means of rakes.

Cudbear and orchil, ^ing somewhat high in price, are frequently adulterated
with some of the coal-tar colours, more especially Magenta, and occasionally

with some of the red woods. Sometimes l)oth classes of dyes are present.

During the past few years many new azo-dyes have been introduced into the

market, which yield shades very similar to that of orcein.

Several methods of detecting these various adulterations have been proposed,

but many of them are only of any use when the foreign colouring matter
is presetit in comparatively large quantities.

F. Breinl* has studied the reactions of a number of coal-tar colours similar

in shade to orchil. He divides them into three groups—fl) The sulphonic acid

derivatives of Magenta, <fec. (2) Magenta, and basic colouiing matters from
Magentarresidue and Safranine. (3) The azo-dyes. The reagents employed
for detecting the various adulterations are a mixture of hydrochloric acid and

Mitth, d, Teehn, Oewerbemweutna in Wien^ 1887, p. 37; Joum. 80c, Dyer$ and CoL^

1888 p- 4fi.
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stannous chloride, basic lead acetate, common salt, caustic soda, concentrated

sulphuric acid, concentrated nitric acid, and concentrated hydrochloric acid.

The most suitable method of proce^ing in examining orchil and cudbear is

to test them in succession with respect to the single groups. From 1 to 2

grms. of the sample are boiled with 100 c.o. of water and the solution filtered

;

15 to 20 C.C. of the tin solution (made by dissolving 10 grms. of stannous

chloride in 25 0.0. of concentrated hydrochloric acid and 50 c.c. of water) are

added, and again heated to boiling. If, after some minutes of continuous

boiling, the liquid appears only yellow or yellowish-brown, no colouring matter

of group 1. is present
;
but if the liquid retains a red or reddish-violet colour,

Acid magenta, Hed-violet, or an acid colouring from magenta-residues is present.

With respect to group II. the orchil or cudbear is dissolved in absolute alcohol

(about 20 C.C. for 1 grm. of material), and water added until the solution

contains about 25 per cent, of alcohoL Basic acetate of lead at 52° Tw. is then

added to the solution, in the proportion of about 10 c.c. for every gramme of

extract In this manner the natural colouring matter is precipitated, whilst

Magenta, Safranine, &c., remain in solution. If the filtrate is quite or nearly

colourless, none of these basic coal-tar colours is present; but if it has a

distinct crimson colour and a yellow fluorescence, the sample contains

Sa/ranine^ the presence of which may be confirmed by the sulphuric acid

reaction. If, however, the alcoholic filtrate is of a red colour without

fluorescence, it is tested, after removal of the alcohol, with nitric acid. If this

produces only a yellowish-brown colour without fluorescence, pure Magenta
is present; out if a yellowish-green fluorescence is perceived, it indicates

the presence of a basic colouring matter from magenta-residues (Cstms,

Grenadine^ Aa).
In order to test for colouring matters of group III. (azo-dyes), a fresh

portion of the sample is boiled with water (about 100 c.c. for 1 grm. of

substance), left to cool, filtered, and the filtrate saturated with common salt.

Most of the coal-tar colours of this group are completely precipitated, but at

the same time a little of the orcein is also thrown down. If a precipitate be

obtained, it is thrown on a filter and washed with a saturated solution of

common salt containing a few drops of dilute caustic soda until the filtrate runs
off quite or nearly colourless. If there is still a residue, it is dissolved in hot

water and the solution treated, after cooling, with concentrated sulphuric acid.

The sulphuric acid is added, so that it may collect at the bottom of the test-

tube. If a violet, green, or blue zone is obtained, the presence of a colouring

matter of group III. may be stated with certainty
;
the other reactions, as well

as dyeing experiments on wool or silk, will furnish further information as to its

nature. If, however, sulphuric acid produces a red or brown zone, this only
indicates orcein,which was precipitated by salt and not completely washed out.

A. Kertess* tests for Acid magenta in orchil and cudl^r as follows :—

A

small quantity of the sample is boiled up with water and filtered. The filtrate

is mixed in a test-tube with benzaldehyde
; equal parts of stannous chloride

and hydrochloric acid are added, and the whole well agitated and allowed to

settle. If no Acid magenta be present, the lower layer of liquid will appear
colourless, while in the presence of that colouring matter it becomes of a
magenta colour. The solution should be very dilute for this test.

Liebmann and Studerf propose the following process for the detection of

Magenta and Acid magenta in cudbear and orchil :—1 grm. of the dyestuff is

boiled with 100 o.a of water, and, after cooling, saturated with sulphurous
anhydrida Most of the cudbear is thus precipitated. The Magenta or
sulphonated magenta remains, however, entirely in solution—not as such, but

* Joum, Soe. J^ere and Co/., 1885, p. 217, from Dingh Polyt.

t Jbara. 80c. (Atm, Ind., 1888, p. 287*
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in combination with sulphurous add. If now acetone be added to this solution,
and Magenta or Acid magenta is present, the colour turns after a few minutes’
standing into a violet, while genuine cudbear does not show any change of
colour.

The detection and estimation of minute quantities of Magenta in orchil

and cudbear have been studied by Rawson.* The method is based upon the
complete precipitation of orcein in an aqueous and alcoholic solution by basic

acetate of lead, followed by an excess of ammonia. Magenta-base, undfer the
same conditions, remains in solution. It will be observed that the principle is

similar to that of Breinl’s process, which has been already described; but
it had been previously noted that, although basic acetate of lead threw down
most of the cudbear, a considerable amount still remained in solution, and
it was only after adding an excess of ammonia, or soda, that the natural
coloui'ing matter was completely precipitated. The process is carried out in

the following manner :

—

From 1 to 2 grms. of cudbear (or an equivalent amount of orchil liquor)

are boiled with 50 c.c. of alcohol, and afterwards diluted v/ith 100 c.c. of

w«iter
;
15 to 20 c.c. of a strong solution of basic acetate of lead (sp. gr. 1*25)

are then added, followed, after stirring, by a similar quantity of strong

ammonia. The mixture is filtered, and if the amount of Magenta present

is to be estimated^ the precipitate is washed with a solution containing

1 part of ammonia, 6 parts of alcohol, and 10 parts of water
;

otherwise

the washing may be neglected. With pure cudbear the filtrate is quite

colourless
;

if Magenta be present it is either colourless or pink, according

to the amount of ammonia present in the solution. The liquid is then
acidulated with acetic acid, when the presence or absence of Magenta is at

once made apparent ;
in the case of pure cudbear or orchil the solution remains

colourless, whereas, if a salt of rosaniline be present, the well-known colour of

Magenta is immediately developed. If further proof be wanting, a small

piece of worsted yam may be dyed in the solution and afterwards tested in

the usual way with such reagents as hydrochloric acid, caustic soda, and
a mixture of hydrochloric acid and stannous chloride.

By means of this method 1 part of Magenta in 100,000 parts of cudbear
can be detected.

For determining the amount of Magenta present a colorimetric process is

used. A standard solution of pure Magenta is prepared so as to contain

roilligrm. per c.c. It is acidulated with acetic acid in order that it

may be under the same conditions as the solution to be tested. The latter

is made up to a known bulk, say 250 c.c. (or, if the quantity of Magenta
present be very small, concentrated to 100 c.c., and the whole taken for

estimation), and an aliquot part run into a Nessler tube and diluted to

100 C.C. The standard solution of Magenta is then run from a burette into

a second cylinder in such quantity that the depth of colour is equal to that

in the firs^ as in the case of Nesslerising ammonia. The amount of Magenta
present in the sample of cudbear or orchil under examination can be then
readily calculated. In place of Nessler tubes the colorimeter or Lovibond’s
tintometer (pp. 813 and 814) might be used with advantage.

The method is also applicable to the detection of Methyl violet and
Safranine. The base of the latter is much more soluble in ammonia than
the bases of Methyl violet and Magenta. The three colouring matters may
be easily distinguished from one another. On the addition of acetic acid to

the ammoniacal filtrate, the solution becomes of a bluish-violet tint if Methyl
violet be present. Under the same conditions solutions of Safranine and
Magenta are pink or bluish-red. Strong ammonia decolourises Methyl violet

Bee. Dyer$ and Ccl.^ 1888» p. 68 ; Chemieat i^euw, voL IviL (1888), p. 166.
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and Magenta, whereas it produces little or no effect upon a solution of

Satranine. Strong hydrochloric acid added to a solution of Safranine changes

the colour to blue; solutions of Magenta and Methyl violet with the same

reagent become of a pale yellow colour. In place of, or in addition to, these

teats, a small piece of worsted yarn may be dyed in the neutralised solution

(after the removal of the cudbear, as already mentioned), and the colouring

matter identified in the usual way on the dyed niatei ial.

Azo- or oxyazo-red dyes, when present in cudbear, may usually be readily

detected by the formation of a green, blue, or violet-coloured streak when
a little of the sample is thrown on the surface of concentrated sulphuric

acid. In some cases, however, the colour would scarcely be distinguishable

from that given by genuine cudbear, when it would be necessary to make
further experiments. For the detection of this class of colouring matters

the following mode of procedure gives very satisfactory results:—From 5

to 10 grms. of worsted yarn are dyed (for about an hour) with about

10 per cent, of cudbear either in a neutral bath, or with the addition of

a few drops of ammonia. A fresh quantity of yarn is then dyed in the

same liquor in exactly the same manner. In this way the greater portion

of the cudbear is removed from solution. A small quantity of sulphuric

acid (3 per cent, on the weight of the yarn) is now added, and a third lot

of worsted yam dyed in the liquor. The azo-rod, under the altered conditions

of the bath, works on to the fibre (with a little cudbear), and may be after-

wards identified by certain well-known means. At the same time it is

advisable, although not absolutely necessary, to treat a sample of cudbear
known to be genuine in exactly the same manner.

Samples of cudbear often contain considerable quantities of common salt.

This may have been added by the manufacturer merely to reduce the strength

of the cudbear to a given standard, or it may have been added as an adultera-

tion. As much as 80 per cent, of common salt has been found in a sample of

cudbear. Good genuine cudbear, on incineration, leaves on an average about

6 per cent, of mineral matter, which contains about 1 per cent, of chlorine,

as chlorides. For the estimation of mineral matter and chlorides, about

1 grm. of the sample is heated to low redness in a platinum crucible until

the residue is of a uniform grey colour. The ash should not be allowed to

fuse. If the mineral matter be not more than 7 or 8 per cent., it is quite

unnecessary to determine the amount of chlorides. If considerable, the ash
is treated with water, and diluted to a known volume, say 500 c.c., and
filtered. An aliquot part of the filtrate is then placed in a porcelain basin,

a drop or two of pot^sium chromate added, and titrated with a decinormal
solution of silver nitrate.

If orchil liquor be found to contain common salt, it can only be regarded
as having been fraudulently added with the intention of raising the specific

gravity.

COCHINEAL,

Genuine samples of cochineal vary very considerably in colouring power.
On account of the comparative high price of the dye, it is frequently
adulterated, though not at the present day to such an extent as it was
formerly.

The value of cochineal samples is best ascertained by making comparative
dye<tests. For this purpose several lots of 10 grms. of wool (yarn or cloth) are
mordanted with 4 per cent, of stannous chloride and 4 per cent of tartar. The
material should be entered at about 50* C., and the bath gradually raised to
the boiling point. After washing, the mordanted wool is dyed in fresh l^ths,

with about 5 per cent, of each sample (ground) for one hour. The tests may also
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be made in a single bath (as in cochineal-scarlet dyeing), using in each case

3 per cent, of stannous chloride, 3 per cent, of oxalic acid, and 10 per cent, of

cochineal. On comparing the dried swatches, a decision must be made as

quickly as possible, otherwise the eye becomes soon fatigued, and is unable to

appreciate a small difference in depth of shade. When a number of samples
have to be examined the eye should be allowed to rest now and again on cloth

dyed a bright green.

Samples of cochineal may also be conveniently estimated by a colorimetric

method in the following manner :—0*25 grm. of each sample, finely powdered,
is boiled with about 200 c.c. of alcohol for a quarter of an hour, and, on cooling,

made up to 250 c.c. with alcohol. 5 c.c. of the filtered solution, with 1 c.c. of

a 1 per cent, solution of alum, are introduced into a Nessler tute and diluted

with water to 100 c.c. The colour develops gradually in the course of two or

three minutes. The samples are compared with a standard, the value being
in the inverse ratio of the number of c.c. required to produce the same depth
of tint.

Such adulterations as barium sulphate, lead sulphate, <kc., may be detected

by immersing the cochineal in warm water, when the mineral matters settle to

the bottom. The cochineal may also be ignited in a crucible, and the ash
examined for adulterations. Genuine cochineal leaves less than 1 per cent,

of ash.

CUTCH AND GAMBIER.

The only reliable method for dyeing purposes is to make comparative dye-
tests. The estimation of the amount of catechu-tannic acid present is of no
value whatever. Cotton or worsted yam, in lots of 10 grms. each, is dyed at a
boiling temperature with 10 per cent of cutch and 1 per cent, of copper
sulphate for one hour. For wool about a litre of water is used, but for cotton

not more than 500 c.c. The dye-liquor is not exhausted, hence it is very
important to have exactly the same volume of liquid in each case. The
material is allowed to gradually cool in the liquid for a period of three hours,

when it is taken out, squeezed, and worked in fresh hot baths for half an hour
with 2 per cent, of bichromate of potash. The hanks are then washed, dried,

and compared.
Samples of cutch and gambier vary greatly, not only as regards their

tinctorial power, but also in respect to the shades which they yield when dyed
under identical conditions. Some samples give very red browns, others yellow-

er olive-browns. Cutch and gambier are frequently adulterated with mineral
substances, clay, <kc., and occasionally with starch. Excess of mineral matter
is readily determined by igniting a weighed amount in a crucible. Good cutch

should not leave more than about 3 per cent, of mineral matter. The percentage
of water usually varies from 15 to 25, with an average of about 20.

THE COAL-TAR COLOURS.

With few exceptions, the coal-tar colours as a class (like the natural colouring

matters) can only be satisfactorily valued by means of experimental dye-trials.

The exact mode of procedure varies according to the properties of the colouring

matter and to the purposes to which it is to be applied. General methiKls of

making comparative dye-tests are given on pp. 810^13 ; and in Part VII. the

mode of application of the coal-tar dyes will be found In conducting these

dye-trials a given weight of colouring matter (about 1 grm.), whenever possible,

should be dissolved in a litre of water, and an aliquot pare taken. With pure

colouring matters, as a rule, not more than 0*2 to 0*5 per cent, should be taken.

If different classes of blacks are being compared sufficient colouring matter
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should also be taken to produce full shades. In the case of paste dyes, such as

the Alizarins, from 2 to 5 per cent, will be required. As previously stated

under comparative dye-tests, the results are only of value when the conditions

in each case are identical, or as nearly so as possible. When comparatively

small quantities of colouring matter are used, wool and silk in the majority

of cases leave but little colour in the bath. In some cases, however—with

Alkali blue, for example—a large proportion of colour is left in the bath. In
making comparative tests of such dyes, a second lot of material should always

be dyed without any further addition. In many cases colorimetric tests aflbrd

much useful information. The observations serve either as a preliminary

to making dye-tests, or as a confirmation of them. Colorimetric tests are

not of much value unless the dyes under examination are of the same kind,

and of a similar shade. Methods of making these tests are given on p. 813,

under Colorimetry. There are few publish^ methods for determining the

value of colouring matters other than by experimental dye-tests.

In the Journal of Hie Society of Dyers and Colourists (1888, p. 82) Rawson
describes a “method for determining the value of Naphthol yellow and ceriain

other coal-tar colours.” The principle of the process might be applied in

numerous other cases.

Naphthol yellow S occurs in the market under various names and of various

degrees of strength. Some qualities are practically pure, whilst others contain

more or less sulphate or chloride of sodium. The method employed for deter-

mining the tinctorial value depends upon Naphthol yellow forming an insoluble

precipitate with a solution of Night blue.

A standard solution of Night hlw is prepared by dissolving 10 grms. in

50 c.c. of glacial acetic acid, and diluting with water to a litre. iSolutions of

the samples of Naphthol yellow S are prepared so as to contain 1 grin, per litre.

The operation is carried out as follows:—10 c.c. of Night blue solution are

carefully measured into a small flask, and then about 30 c.c. of the solution of

yellow run in from a burette; the mixture is well shaken for about a minute,

and then poured on to a filter. If the filtrate be of a distinct yellow colour,

a second experiment is performed in a similar manner with a smaller quantity
of the solution of yellow; if the filtrate be blue or even colourless, more
of the yellow solution is required. These experiments are repeated with

varying quantities of the Naphthol yellow solution until the filtrate possesses

a very faint, scarcely perceptible, yellow tint. It is best to collect the filtrate

in clear Nessler glasses. With a little practice, the number of experiments for

each sample may be reduced to three or four. The value of the samples under
examination will be in inverse proportion to the numl)er of c.c. required to

precipitate 10 c.c. of Night blue. For example, if of two samples, one requites

28 oc. and the other 35 c.c., their relative value will be as 35 : 28, or expressed
centesimally as 100 : 80. If it be desired to express the percentage of pure
colouring matter present in the samples, the Night blue solution may be
standardised by means of recrystallised Naphthol yellow S, which is the
potassium salt of dinitro-a-naphthol-sulphonic acid. 1 grm. of commercial
Night blue precipitates about 0*25 grm. of pure dry Naphthol yellow S. It

would thus appear that two molecules of Night blue combine with one molecule
of Naphthol yellow S to form the insoluble precipitate.

The method is applicable to the valuation of the azo-dyes, but in such cases

it must be used with discretion. Colouring matters which are to be compared
with one another must possess a similar constitution. It would not be correct,

for example, to compare a Crocein scarlet with a Xylidine scarlet. But a
number of samples of either of these scarlets, containing various proportions of

either mineral or organic adulterations, can be valued by the Night blue
process with great precision.
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A. Seyewetz * haa applied the principle of this process to the determination
of a number of colouring matters.

P. Kay and J. R. Appleyard, t at the suggestion of Knecht, have applied

the process to the valuation of picric acid. In this reaction one molecule of

Night blue was found to precipitate one molecule of picric acid. They also

found that Crystal violet (hexamethyl-rosaniline hydrochloride) gave a similar

insoluble precipitate with picric acid. Kay J further shows that picric acid

may be estimated by means of a standard solution of caustic potash, using
phenolphthalein as an indicator. Of course the method is only applicable in

the absence of acid or alkaline salts.

Some coal-tar colours may be estimated by means of a standard solution of

sodium hydrosulphite § in a similar manner to that already described for indigo

(p. 820). The operation must be conducted in a closed vessel, from which
the ail* has been expelled by a current of carbon dioxide, and since the
dccolourisation takes place only at 100* the liquid under examination must
be raised to the boiling point. One molecule of dyes, such as Magenta,
Hofmann’s violet, Paris violet, <kc., requires for complete decolouration the

same quantity of hydrosulphite as that which is required to reduce two
molecules of ammoniacal copper sulphate.

Forrhaldehyde sulphoxylate (Hyraldite, Rongalite, Ac.) with the addition of

a little sulphuric ‘acid may be used in certain cases instead of hydrosulphite,

when the determination may be made in an open vessel.

Knecht
II

has found that many of the azo-dyes, nitro-compounds, basic

colours, and Eosins may be estimated by means of titanous chloride. A
standard solution of TiClg is prepared as directed under “Analysis of

Indigo,” p. 822.

The mode of procedure varies somewhat according to the nature of the

colouring mattei.

Estimation of Azo-dyes.—Colouring matters, such as Crystal scarlet.

Orange II, Cotton scarlet, Ac., which are soluble in dilute hydrochloric acid,

may be estimated direct, the dyestuff acting as its own indicator. Solutions

are made containing 1 grm. of colouring matter per litre of distilled water.

100 C.C. of such a solution are measured into a conical flask and, after adding
10 c.c. strong hydrochloric acid, boiled for about a minute. The hot solution

is then titrated with the standard titanous chloride solution until it is just

decolourised. The TiCL solution is of such a strength that 1 c.c. corresponds

to about 0*0015 grm. of iron. It is standardised by means of a solution of

ferric iron. Colouring matters, such as Orange II, which contain one azo-

group require four atoms of hydrogen (equivalent to four of iron) for reduction,

and those containing two azo-groups, such as Cotton scarlet, require eight atoms.

Examplea—l, Orange O (Ci.HioN-jSjO^Naj).—0*5 grm. was dissolved in 500 c.c.

water. 100 0. 0 . with 10 o.c. hyorochlorio acid after boiling required 30*1 o.c. tiianoua

chloride.

1 o.c. TiCl, ss 0*001277 grm. Fe.

6G parts of Fe correspond to 113 parts of Orange G

;

0*001277 X^ X 30*1 X 100

s- 77*57 per cent.

* Rev, Ohi, dee Mat, Col,^ 1901 (5), p. 44; Joum, Soc. CAem. /nd., 1901, p. 394.

t Joum. Soc, Dyers and Col,, 1888, p. 84m

t Ibid., 1888, p. 84.

8 IVatts* Diet., viii., p. 87.

U Joum, JSoe. Dyers and Col,, 1903, p. 169 ; 19U4, p. 97 ; 1905, p. 29S.
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2. Cotton Scarlet (CaaHi4N4S207Ka).—0*6 grm. dissolved in 500 o.o. 100 c.c, required
20*4 0 .0. titanous chloride.

1 c.c. TiClg « 0*001838 grm. Pe.

50 parts of Fe corresponds to 73*5 parts of Cotton scarlet

;

0-001838 X ~ X 20-4 X 100
6b = 49*20 per cent.

In the case of dyestuffs which, like the majority of the benzidine deriva-

tives, are thrown out of solution by hydrochloric acid, the reaction is too slow
and the end not sufficiently sharp to ^mit of direct titration. In such cases

the acid solution of the colour is treated with an excess of titanous chlorid(i

solution and boiled for two minutes, taking the precaution of passing a gentle

current of carbon dioxide through the flask during the operation. The flask

is cooled and the excess of titanous chloride estimated by a standard solution

of iron alum, using potassium sulphocyanide as indicator. By subtracting
the number of cubic centimetres of iron alum solution (or their equivalent

in titanous chloride, should the two solutions noi} be of equal strength)

from the total number of cubic centimetres of titanous chloride run in, the

amount of the latter used in reducing the dyestuff is ascertained.

Example— ChryAophenine O (CsoH^N40gS2N®^)*— dissolved in 600 c.c.

100 C.C. are measured into a conical ffitsk and heated to the boil. 10 c.c. strong hydro-
chloric acid and 50 c.c. of standard titanous chloride solution were added, and whilst
a current of carbon dioxide was passed into the flask the contents were boiled for about
two minutes until complete reduction had taken place. After cooling, the excess of TiClj
was titrated with iron alum solution (about 14 grms. per litre). 29*7 c.c. were required,
and this was equivalent to 30 o.c. of the TiClg solution. Consequently, 20 c.c. TiUlg had
been used in reducing 0*1 grm. Chrysophenine.

1 c.c. TiClg = 0*001742 grm. Fe.

50 parts Fe correspond to 85 parts of Chrysophenine

;

0*001742 X 20 X — X 100
oo = 52*88 per cent.

It has been found that certain colours of the Benzidine class (but not
yellows) may be estimated by direct titration, using Rochelle salt or sodium
bitartrate in place of hydrochloric acid. Benzo-purpurin, Erika, Diamine
violet N, and Diamine black have given good results by this method.

Example—Benzo-purpurin 4 B (CMH-jaNgOgSaNa ).—1 grm. was dissolved in 250 c.c.

w’ater. •2.'> c c. (= 0*1 grm.) were mixecTwith *25 c.c. of a 20 per cent, solution of Rochelle
salt and boiled. 18 c.c. titanous chloride solution were required.

1 C.C. TiCl, = 0*001742 Fe.

56 parts Fe correspond to 90*5 parts of Benzo-purpurin 4 B |

0-001742 X X 18 X 100
5n

= 50*67 per cent.

Estimation of Nitro-compotinds.—As with the azo-dyes, the reduction of

nitro-compounds takes place quantitatively, the nitro-groups being reduced to

the corresponding amidu-groups. Each nitro-group requires six atoms of

hydrogen for its complete reduction. For the estimation of nitro compounds
the indirect method, as described for Chrysophenine, must be employed.
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Boiling with excess of titanous chloride should be continued for about
five minutes.

Example—Naphthol Tdlow S (CjAH^NaO^Na-j).—0*5 grm. dissolved in 500 c.c. water.

25 C.O. boiled with 10 c.c. hydrochloric acid and 50 c.c. titanous chloride afterwards

required 27*6 c.o. iron alum solution of same strength as TiGl|. Therefore, 22*4 c.c.

TiCl) were used.

1 c.c. TiCla = 0*001792 grm. Fe.

672 parts of Fe correspond to 358 parts of Naphthol yellow S

;

ORQ
0*001792 X X 22-4 x 100

* 0^025
St 85*53 per cent.

Picric acid (C^HgNgO^) is estimated in a similar manner.

1,008 parts of Fe correspond to 229 parts of picric acid.

Estimation of Basic Colours.—The general method consists of adding 25 c.c.

of a 20 per cent, solution of Rochelle salt to 50 c.c. of the colour solution,

boiling and titrating with titanous chloride in a current of carbon dioxide as

described for Benzo-purpurin 4 B. Magenta, Acid magenta, Crystal violet,

Malachite^ green, and Indoine have been examined by this method.

Example—Magenta (CigHigNjCl).—1 grm. was dissolved in 500 c.c.

with the addition of 25 c.c. of a 20 per cent. Rochelle salt solution

the boil and titrated with titanous chloride. 14*2 c.c. were required.

1 c.c, T1CI3 = 0’001622 grm. Fe.

323*5 parts of Magenta correspond to 112 parts of iron.

water. 50 c.c.

were heated to

0*001622 X
323*5

112
X 14*2 X 100

0*1
= 66*53 per cent.

Methylene blue is best titrated alone or with the addition of hydrochloric
acid in place of Rochelle salt.

319*5 parts of Methylene blue (CjjHjgNgSCl) correspond to 112 parts
of iron.

Estimation of Eosins and Rhodamines.—These colouring matters are not
easily reduced, especially in acid solution. By heating a solution of Eosin
or Rhodamine in presence of Rochelle salt with TiClg, decolourisation ensues
after a time, but the solution becomes turbid owing probably to the separation
of the leuco-compound, and the end reaction is in consequence not clear. But
by the addition of alcohol to the mixture a perfectly sharp and distinct end
reaction is obtained.

Example—Rhodamine B (CjgHaiNaOXl).— 1 grm. was dissolved in 500 c.c. water.
50 c.c. mixed with 25 c.c. 20 per cent. Rochelle salt solution and 50 c.c. of alcohol were
boiled and titrated. 10*6 c.c. TiCls were required. 25 c.o. Rochelle salt and 50 c.c.
alcohol alone used 0*3 0. 0 . TiCls.

1 o.a TiCls = 0*001901 Fe.

478*5 parts of Rhodamine B correspond to 112 parts of iron |

= 83*65 per cent,

0 001901 X X 10-3 X 100

01

Whatever means are adopted to determine the amount of colouring matter
present in commercial dyes, practical dye-tests will always be required to*

ascertain the shades which they are capable of producing on the textile fibres.
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ImpuritisB.—Some of the commercial artificial dyes consist of practically

pure colouring matters, many others contain more or less impurities of

manufacture, and a numerous class contain mineral salts as well as organic

substances purposely added. Sodium chloride, sodium sulphate, and dextrin

are the most common substances present, but sodium carbonate, magnesium,
potassium, and ammonium salts may occasionally be found. The presence of

any of these bodies in an artificial dye does not generally indicate adultera-

tion, unless, of course, the product is represented as a pure colouring matter.

In raobt cases the pure colouring matter cannot be conveniently prepared on
a commercial scale, and as the manufactured product is liable to vary in

strength, it is reduced to a given standard by some inert substance. Sodium
sulphate is used largely for azo-dyes

;
dextrin and common salt for basic dyes.

Sulphates may usually bo detected by adding hydrochloric acid and barium
chloride to a dilute solution of the dye. In some cases it is preferable to

precipitate the colouring matter by pure sodium chloride, and test the filtrate

as above. Alkaline salts of sulphonated dyes leave, on ignition, alkaline

sulphates, so that the presence of a sulphate in the ash does not indicate

the presence of sodium sulphate in the colouring matter. In the absence of

sulphates, the detection of sulphuric acid in the ash indicates the presence of

a sulphonic acid group or groups in the colour.

Chlorides in many cases may be detected by simply adding nitric acid and
silver nitrate to a dilute solution of the dye. If the colouring matter is

soluble in strong alcohol, it should be extracted by warming with that solvent

and the residue tested for common salt.

Dextrin may generally be recognised by its smell when the dye is dissolved

in warm water; also by its insolubility in alcohol. When it has been mixed in

the dry state (which is usually the case), it is best detected by means of the

microscope.

Mixed Dyes.—Many of the dyes found in commerce sold under various

names are mixtures of two or more colouring matters. When the dyes have
been mixed in the powdered state, they may be recognised in the following

manner :—A filter paper is moistened with water or alcohol, and a little of the

powdered dye is gently blown on to it. Each particle slowly dissolves,

forming a little streak, and if more than one colouring matter is present

it is readily detected. Mixtures of many of the azo-dyes are more easily

recognised by blowing a little of the powdered substance over the surface of

concentrated sulphuric acid contained in a porcelain basin. When the
colouring matters have been mixed in solution and evaporated together, the
above tests are not reliable. In such cases successive lots of wool, silk, or

cotton are dyed in a solution of the sample and the shade compared. The
dyed swatches are dried, and small pieces tested with various reagents. If the
sample was a mixture, the first swatch dyed will probably show different

reactions to the last. Mixtures of dyes may also detected by means of
capillary analysis.

The following abstract of a paper by Goppelsroeder on this subject is taken
from the Jtywrnal of the Society ofDyers <md Colourists, 1888, p. 6 :

—

*

Based upon some experimental researches of Schonbein in 1862, which
showed that different substances when dissolved in water have a different
velocity of propagation by capillary attraction in porous material, such as
unsized paper, Goppelsroeder has examined in particular the behaviour of

colouring matters in this respect. The colouring matters, or mixtures of them,
were, if possible, dissolved in water or alcohol, or, if the liquids proved
ineffective, in some other solvent which had no chemical action. The porous

*For a fuller aooount see CapUlairanalyse. By F. Goppelsroeder, BaseL Ifinil Birk«
kftuser, 1901. See also D. Paterson, Joum. Soc. Dyers and Col, 1993, p. 1 10.
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medium employed was pure (Swedish) white filtering paper, cut into strips of

different breadth and length, according to the quality and complexity ot the

(not concentrated) colour solution under examination. A number of such

strips of paper were suspended at one end, while 5 to 10 millimetres of the

other ends were made to dip into the solution contained in a series of glasses.

The time of immersion was usually fifteen minutes. By the action of

capillary attraction the water contained in the solution begins to rise in the

paper, reaching a greater height in a given time than all other substances.

Picric acid stands next in velocity of rising, and by dipping a strip of filtering

paper into an aqueous solution containing picric acid and turmeric, three

different zones will appear on it after a given time—a highest narrow zone

containing water, a middle broad zone of yellow picric acid, and a third and
lowest zone of the appearance of the yellow colouring matter of turmeric. By
immersing the strip of paper into a dilute solution of potash, the zone of picric acid

disappears, while the zone with the turmeric turns brown
;
a single operation

is, therefore, sufficient for nearly complete separation of the two colouring

matters. If now the lowest zone of turmeric yellow is cut oflF, and the

colouring matter contained in it dissolved in alcohol, a repetition of the

operation with a fresh strip of paper will again produce three zones—the

highest containing alcohol, the middle zone a few lines in breadth, and
coloured a very faint yellow with the picric acid. The turmeric zone turns

brown in gaseous ammonia, while the zone of picric acid remains unaltered;

in a weak alkaline solution the latter is decolourised, the picric acid being

dissolved.

By operating upon a mixture of an aqueous solution of picric acid and one
of indigo extract, four zones were obtained, when the solution had a purely

green colour without prevalence of blue or yellow—a lowest broad zone of

a greenish colour, above it a second much narrower zone of pure yellow,

above this a third zone containing dilute sulphuric acid, and a fourth

zone containing pure water, a drop of tincture of litmus not turning red when
applied to it. Three zones only were obtained from a mixture of a little picric

acid with much indigo extract—a lowest rather broad zone of an intense

bluish-green, a middle purely yellow zone, and a highest zone of sulphuric acid,

no water being separated in this case.

In commercial Magenta prepared by the reaction of arsenic acid on
aniline-oil, traces, at least, of a yellow colouring matter could always be
distinctly detected by capillary analysis. But if the filtering paper is dipped
a few millimetres into an alcoholic solution of a well crystallised salt of

rosaniline, four zones are observed after a few minutes
;
a highest colourless

zone of pure alcohol, and three others of a light pink, pink and deep red in

succession. An addition of a trace only of picric acid produces (1) a pink
and deep red coloured zone, (2) a colourless zone, (3) a narrow zone of picric

yellow. The more picric acid was added to the Magenta, the broader was the

yellow zone of picric acid, and the narrower the brownisb-red zone of Magenta.
Samples of commercial Magenta produced, besides the red zone, a more or less

broad yellow zone, which appears most distinct if the alcoholic solutions of

Magenta are employed in a very concentrated state, and if the filter paper is

immersed long enough for the deposition on it of the Magenta with a dark
brownish-red colour.

Identification of Artificial Colouring Matters.—Much information may usually

be obtained regarding an unknown colouring matter by dyeing cotton, wool,

and silk under various conditions. For this purpose a small water bath, with
six apertures to receive little beakers or boiling tubes, may l)e used with
advantage. A solution of the colouring matter is placed in each vessel, and
the following tests made :

—
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No. 1. Unmordanted wool ; solution neutral.

,, 2. ,, „ with addition of a few drops of dilute sulphurio acid.

,, 8. Wool mordanted with bichromate of potash ; solution neutral.

,, 4. Unmordanted cotton ; solution neutral.

,, 5. „ „ with addition of a little sodium sulphide.

,, 6. Cotton mordanted with tannic acid and tartar emetic ; solution neutral.

The above tests may, of course, be varied or supplemented as desired. After
boiling for about a quarter of an hour, the small swatches are taken out and
washed, when the results will broadly indicate the class of colouring matter to

which the dye belongs. The dyed material may then be dried and tested with
various reagents.

Witt,* in 1886, proposed the first definite scheme for the identification of

coal-tar dyes, separating them into groups according to their colour, solubility,

and behaviour with caustic soda.

Weingartner,t in 1887, published a much more extended scheme, classifying

the dyes into “ acid ” or “ basic,” according to their reaction with tannic acid

;

and into smaller groups by their behaviour upon reduction with zinc dust.

Taking Weingartner’s scheme as a basis, A. G. Green J lias worked out a

much more satisfactory process, by means of which a very large number of dyes

may be identified. The main reactions made use of are :

—

1. Solubility or insolubility in water.

2. Precipitation or non-precipitation by tannic acid.

3. Reduction by zinc dust with subsequent re-oxidation.

Whilst the derivatives of triphenylmethane after reduction are re-oxidised

by air only with great difficulty, the azines, oxazines, thiazines, and acridine

colours all re appear with great rapidity on exposure of the reduced solutions to

the atmosphere. Green makes use of this difference of behaviour, which is

very marked, to differentiate these two groups of colours. On the other hand, the

triphenylmethane colours are distinguished from those which do not yield leuco-

compounds, but are completely broken up on reduction by the colour of the

reduced solution being restored by chromic acid. The Quinoline and Primuline

colours are distinguished from other dyestuffs by the great difficulty with which

they are reduced—Primuline, for instance, remaining unaltered after long

boiling with zinc dust and ammonia.

The analytical scheme which is based upon these reactions is contained in

the annexed tables.

The tables do not contain all the more recent dyestuffs, especially not the

new vat colours and the sulphide colours. These two classes of colouring

matters are either insoluble or very sparingly soluble in water or in caustic

soda-lye, but readily dissolve on reduction with sodium hydrosulphite. The
sulphide colours readily dissolve in a solution of sodium sulphide, and in such

solution cotton is dyed direct (see also p. 448 and p. 659, et seq).

* Chm* Ind.^ vol. ix., p. 1. Abstracted in Jonm, Soc, Chem. Ind., 1886, p. 249.

+ Chem, Zeit.y 1887, p. 135. Abstracted in Jovm. Soc. Dyera and 1887, p. 60.

i Jovm. Soc. Ohem. ind., 1893, 3.
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The rednotion with zinc dust requires to be performed with some care.
^

It

is usually best to add a little zinc dust to the hot solution of the colouring

matter contained in a test tube, agitate, and then add dilute hydrochloric acid

drop by drop until decolourised. An excess of acid must be carefully avoided.

In other cases, more especially when the colour acid is very insoluble, the

reduction must be performed with zinc dust and ammonia; but it is usually

safest to repeat the tests with both methods of reduction.

Whilst it is important that the colouring matter should be completely

reduced, care should also be taken that the reduction is not carried too far, for

some colouring matters Indulines) which usually form oxidisable leuco-

compounds are thereby completely altered. When reduced the solution is

poured off from the greater part of the zinc dust on to a piece of white filter

paper and exposed to the air
;
filtration is unnecessary, as a little zinc upon the

paper has no injurious effect. If the colour does not return in a minute or

two, the paper is touched with a glass rod dipped, in a 1 per cent, solution of

chromic acid (with addition of sulphuric acid for acid colours). Warming
gently for a few seconds over a flame facilitates the reactions, and should also

be employed when the reduction has been performed with zinc dust and
ammonia, in order to remove the excess of the latter before adding chromic

acid, which would otherwise be neutralised.

In the case of acid colouring matters, the paper, after spotting with chromic

acid, should be held over a bottle of strong ammonia, for some acid colours (e.gr.,

the Eosins) do not show their true colour whilst acid. On reduction of those

Eosins which contain iodine, a brown spot of the latter is obtained with

chromic acid, but this disappears on exposure to ammonia vapour, and the

original colour of Eosin (or a rather yellower shade) returns. As already

pointed out by Weingartner, great care must be taken that one is not led

astray by secondary colours formed by oxidation of the diamines and amido-

phenols obtained by reduction of azo-colours.

A. G. Rota* has devised a method for the recognition of coal-tar dyes,

chiefly based on their behaviour on reduction in very dilute solution (1 in

10,000). The aqueous or alcoholic solution is diluted to about 1 : 10,000, and
5 C.C. of this are treated with 4 to 5 drops of concentrated hydrochloric acid and
the same quantity of a 10 per cent, stannous chloride solution obtained by
dissolving tin in hydrochloric acid. The mixture is shaken, and, if necessary,

heated to boiling. If the solution does not decolourise entirely, the dyestuff is

to be still further diluted or a further quantity of stannous chloride added.
Accepting Armstrong and Nietzki’s quinone theory, it would appear that under
certain conditions stannous chloride reduces those dyestuffs which can be
referred to the mono- and di-imido types, whilst those in which one oxygen
atom is replaced by a divalent carbon group are not reduced. Thus considering

0 : R : O as an 0- or ;?-quinone, dyestuflEs belonging to the nitro, nitroso, azo,

and quinone imide groups—i.s,, having the constitution O : R : N (oxyquinone-
imide), or . N : R : N (quinonedi-imide)—are reducible, whilst oxyquinone and
triphenylmethane dyestuffs O ;R : C (oxycarboquinone) and . N : R : 0 (imido-
carboquinone) are not reduced. The reduced solution after neutralisation with
potash lye is treated with a few drops of ferric chloride, or is shaken with air.

Some solutions remain unchanged, whilst in others the dyestufif is regenerated.
Belonging to the former are the nitro, nitroso, and azo dyestuffs which give
stable amines on reduction, whereas the latter, the quinone imido derivatives,
forming leuco derivatives, are easily oxidised. The non-reducible dyestuffs can
be further divided into two classes, the oxycarboquinone and the imidocarbo-
quinone derivatives. The latter include the Magentas, Acridines, <ka, which
on treatment in hot aqueous solution with caustic potash lye are decolourised

* C4em. Zeitt 1898, p. 437 ; 80c. Chem, Ind.^ 1898
, p. 798.
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or precipitated, whilst the former, by virtue of their acid character, give

coloured salts with alkalies usually easily soluble in water. Dyestuffs can thus

be divided into four groups, to which two or three large subdivisions belong

having similar chromophores, the difference depending upon the different salt

forming groups amido, imido, carboxyl, or sulphonic acid. The detection of

these is effected by means of suitable fibres, as will be shown later. The dye-

stuff is examined by the help of the following tables :

—

TABLE A.

Classification of Organic Dyestuffs.

A portion of the aqueous or aqueous alcoholic solution of the dyestuff is treated with
hydrochloric acid and then with stannous chloride solution.

1
The solution is decolourised.*

1

Reducible dyestuffs.

1

The decolourised solution after neutralisation with potash lye or sodium acetate is oxidised with
ferric chloiide or atmospheric oxygen.

A
r

' No change. Original colour returns

Non-oxidisable dyestuffs. Re-oxidisablo dyestuffs.

Group I. Group II

Nitroso, intro, and azo dyestuffs including
azoxy and hydrazo colours

Indogenide and quinone imide dyestuffs.

No further change than with hydrochloric acid alone
Non-reducible d>estuffs.

A portion of the original solution is treated with 20 per cent, pota*-!! lye, and warmed
if necessaiy.

Solution decolourised or a precipitate
is fiirmed.

No precipitate, the colour becomes moie
intense.

Imidocarboquinone dyestuff.s. OxycarboquiDone dyestuffs

Group HI. Gioup IV.

Amido derivatives of <li- and trlpheuyl methane,
Aurainines, Aciidincs, Quinulines, and thio-
benzenyl dyestuffs.

f

Non-amidated diphenyl methane dyestuffs, oxy-
ketone dyesiuffB (including must of the uatuial
organic dyestuffs).

*Some luUulmes aru onljr decolourised with ditUculty, the solution never becomiii;; (luite colourless.
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With the help of the foregoing tables, the dyestuff in question is 'assigned

to the particular group or subdivision to which it belongs, and is then further

identified by means of special tests in comparison with known colouring matters

of the suMivision. It may be necessary to examine the solution spectro<

scopically or to decompose the dyestuff into simpler or more easily recognisable

components. For example, the various phthalems may be recognised by boiling

the solution with potash and zinc dust, and examining the filtrate after

neutralisation with acetic acid, for bromine or iodine. An alternative method
is to heat the dyestuff with lime to redness, dissolve in nitric acid, and examine
the solution for the halogen. The detection of sulphur to distinguish, for

example, thiazines from oxazines is effected by fusing the dyestuff with
potassium nitrate, dissolving, and examining the filtrate for sulphates. If the
dyestuff be reducible by stannous chloride, the solution is freed from tin by
sulphuretted hydrogen, and the filtrate is examined for the reduction product.

Thus Picric acid yields triaminophenol, which on treatment with ferric chloride

gives blue aminodi-iminophenol. Azo^yestuffs on reduction give at least two
primary amines, which frequently can be separated by ether. The reduced
solution, after removing the tin, is treated with an excess of potash, and
extracted with ether. The unsulphonated amines are removed, whilst the sul-

phonated ones remain in the aqueous solution. The latter can be recognised

by giving characteristic azo-compounds with certain diazo-derivatives. For
example, sulphanilic acid, obtained by reducing Naphthol orange, gives, when
combined with tetrazodiphenyl chloride, a yellow tetrazo-dyestuff ; naphthionic

acid gives Congo red, and certain hydroxysulphonated amines, such as 2 :
1'

: 3',

. NHg . OH . SO3H, give a violet colour (Diamine black R, Ac.). The
presence of a |^diamine is recognised by the thiazine reaction (ferric chloride

and hydrochloric acid in presence of sulphuretted hydrogen), and in non-

amidated dyestuffs this reaction affords a means of distinguishing between
mono- and disazo-dyestuffs. It is also possible to decide in this case whether a
sulphonic acid group is in the side or middle ring, since in the former case a
thiazine is formed which, in presence of potash, can be extracted by ether,

whereas a sulphonated thiazine remains in the aqueous solution.

H. Huntington* has published a series of tables for the recognition of dyes,

in which the reactions made use of are :

—

1. Reaction with concentrated sulphuric acid.

2. Change on diluting this solution.

3. Addition of HCl to aqueous solution of the dye.

4. Addition of NaOH to aqueous solution of the dye.

These tests have been previously used by Schultz and Juliusf and Green, J
but are here arranged in a form very convenient for use.

Fear Bookfor Colourists and Dyers, vol. i., 1898.

t TabeUarische Uhersieht der kUnsUichen Farbstoffe.

t English edition and extension of the above. See also Gulinow, Zeit, Farben. Ind,,
1906, p. ; Jouru, Soc, Chem, Jnd., 1006, p. 1007.
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EXAMINATION AND ANALYSIS OF TEXTILE
FABRICS.

The characteristics of the various fibres have been given under the

headings Cotton^ Linen, Ac,, Wool, and Silk (pp. 21 to 72). The fibres are best

distinguished from each other by means of the microscope. Wool and silk

are easily distinguished from cotton by drawing out a thread and setting

it on fire. The animal fibres shrivel up and leave a shining tumefied, difficultly

combustible cinder. The smoko smells like burnt horn, and turns turmeric

brown. The vegetable fibres leave a cinder having the form of the original

thread, and only a small quantity of ash
;

while they burn with a smoke
which has an empyreumatic smell, and reddens litmus. Wool and silk are

also easily distinguished from cotton and linen by the yellow colour which
they assume when treated with nitric or picric acid, by which the vegetable

fibres are not coloured.

Wool and silk also dissolve by boiling with potash or soda lye of specific

gravity 1*04:5, whereas the vegetable fibres remain unchanged. When treated

with ammonio-cupric oxide solution, cotton, linen, and silk dissolve, while

wool is insoluble.

Wool and silk can be distinguished from each other by a solution of plum-
bite of soda, which can be prepared by adding caustic soda to acetate of lead

until the resulting precipitate redissolves. Both wool and hair when treated

with this solution turn brown, in consequence of the sulphur which they
contain, forming dark lead sulphide ; while silk which is free from sulphur
remains unchanged. It is obvious that this reaction is useful only when the

fabric does not contain, besides wool, a notable quantity of stoved silk.

Grothe gives the following as the best methods of distinguishing wool
and silk * ;

—

(1) Wool, cautiously heated to 130* C., gives off the odour of carbon
disulphide and ammonia, assumes a golden-yellow colour and curls up, while

silk becomes coloured only at 140* to 145* C., and does not curl up.

(2) When the fibres, moistened with potash lye, are dipped in a solution of

cupric sulphate, and then exposed to tlie air, the wool quickly turns brown in

consequence of the formation of cupric sulphide, whereas the silk remains

unchanged.

(3) On mixing the solution of wool in caustic potash with tartaric acid, and
then with cupric sulphate, a large quantity of cupric sulphide is formed, and
the filtered liquid e:i^ibits a dark brown-red colour. Silk treated in the same
manner yields a somewhat viscid solution, having a fine violet colour.

Animal fibres, when heated with Millon’s reagent (mercuric and mercurous
nitrate), turn red. With vegetable fibres this is not the case.

The vegetable fibres (cellulose), as well as silk, are readily dissolved in

an ammoniacal solution of copper oxide (prepared, according to Peligot, by
dissolving copper filings in a small quantity of ammonia), and the former may
be precipitated by a number of salts, as well as by sugar or gum, whereas silk

can only be separated by means of weak acids.

According to Schlossberger, an ammoniacal solution of protoxide of nickel

very easily dissolves silk without attacking cotton.

Liebermann has proposed & very sensitive reaction for the detection of

vegetable fibres among animal fibres. For this purpose a saturated solution

of Magenta is prepared, to which caustic potash is added until the solution

becomes colourless. The filtered colourless portion of this solution is used for

the examination of fibres. The fabric to be tested is dipped for some moments
* Ztitechr, AwdyU Ohem.^ vok iii., p. 153.
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into the liquid, and, after withdrawal, well washed with water. The effect of

this treatment is that the wool or silk is coloured red, whilst the cotton fibres

remain altogether colourless.

Persoz finds that silk dissolves readily in a hot solution of zinc chloride of

142* Tw.
B4mont has devised the following method :—The sample is boiled for

fifteen minutes in a 3 per cent, solution of hydrochloric acid, then washed and
dried. The threads of the warp are then separated as far as possible from

those of the weft, and examined separately, as mentioned below. A thread is

burnt. There is given off a smell like burning horn, and a thread, heated with

a fragment of caustic soda, evolves ammonia. In this case some threads are

plunged into boiling basic zinc chloride solution. If they dissolve completely

the threads are sUk. If on adding to this solution hydrochloric acid there is

a copious flocculent precipitation, the threads are silk mixed with wool or

vegetable fibres. If nothing dissolves in zinc chloride the threads are plunged
into a boiling 5 per cent, solution of soda. If they dissolve completely wool is

present; if partially, wool and cotton. If no odour of burnt horn is given off,

the threads consist of vegetable fibres. These results may be confirmed by
means of the microscope.

For the Quantitative Examination, if the preliminary tests show the presence

of silk, wool, and cotton, four swatches weighing each 4 grms. are taken, one of

which is laid aside.

The swatches are boiled for fifteen minutes in a 3 per cent, solution of

hydrochloric acid. If the liquid is deeply coloured it is decanted, and the

boiling is repeated with a fresh quantity of acid. The pieces of cloth

are then well washed and dried by wringing them in a piece of linen, and
one of them is put aside. In this manner the fabric is freed from size

and dressing, and the dye is more or less removed. The colour is thus easily

removed from cotton, less readily from wool, and very incompletely from
silk. When the latter material is dyed light shades by means of coal-tar

colours the weight of the dye is trifling, and may be neglected. It is

not the same if the silk is dyed deep colours, and especially black. An
approximate idea of the weighting retained by the tissue may be got by after-

wards incinerating a weighed portion of the boiled swatch. If the proportion
of oxide of iron remaining is slight, it may be overlooked, but if it reaches

5 to 10 per cent, calculated on the weight of the silk in the cloth it must be
taken into account. Two of the pieces, after tlie treatment with acid and
washing, are immersed for one or two minutes in a boiling solution of basic

chloride of zinc of 1*72 specific gravity. This is prepared by heating 100 parts

of zinc chloride and 4 parts of zinc oxide in 85 parts of water until dissolved.

The patterns are allowed to drain and then placed in water, which removes the

greater portion of the zinc salt. They are then washed with acidulated water,

and eventually in pure water, until the wash water no longer gives a precipi-

tate with ammonium-hydrogen sulphide. By wringing the patterns after each
immersion in a piece of linen the operation is accelerated, and the silk is thus
completely removed. One of the patterns is then laid aside. In order to
separate the wool, the remaining swatch is gently boiled for a quarter
of an hour in a 2 per cent, solution of caustic soda, the loss of water by
evaporation being continually replaced by boiling water. In washing and
drying the residue it must not be rubbed, lest losses be occasioned by the
breaking of the fibres.

The four patterns are then dried in a water oven for an hour, and,
after taking out, exposed to the air in the same place where the sample
was originally kept. The following day the pieces are weighed. The first

piece should weigh 4 grms., any difference not exceeding 0*005 grm. may
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1

be neglected, but any greater difference must be taken into account. The
difference in weight between the first and second patterns gives size and
dressing

;

that between ihe second and third represents the weight of ailk;

that between the third and fourth the weight of wool; whilst the weight of

the fourth gives the amount of vegetable fibre present. Since the vegetable

fibre is attacked somewhat by the caustic soda, it is usual to make an allowance

of 5 per cent. ;
consequently on adding to the fourth swatch 5 per cent, of its

weight we obtain the weight of cotton.

Fabrics and yarn, composed of two fibres ^cotton and wool, wool and silk,

cotton and silk), are much more common than those with three, when, of

course, one of the above operations is omitted.

In many cases the cotton and wool in mixed goods may be determined by
carefully separating the weft and the warp threads and weighing the fibres

thus obtained.

As is well known, cellulose, when treated with acids, is partly changed into

sugar, and thus gives indirectly the sugar reaction with linen, cotton, hemp,
jute, &c. Starting from this fact, and from the property of various kinds of

sugar producing fine colourings with a-naphthol or thymol and sulphuric acid,

Molisch* has devised a method of distinguishing vegetable from animal fibres,

which in precision leaves nothing to be desired. To avoid all error, the sample

under examination must first be boiled several times in water, considering

that for some fabrics gum is used as sizing, for others Plantago psyllium or

saccharine substances, which, with naphthol and sulphuric acid, produce

coloured reactions. If a wool is to be assayed care must be taken that it does

not contain burrs, Ac. The method of proceeding is then as follows :—About
0*01 grra. of fibres, well boiled and washed in plenty of water, is put into a test

tube, two drops of a 20 per cent, alcoholic solution of a-naphthol added, and
then well shaken with concentrated sulphuric acid. If the sample contains

vegetable fibres the latter are rapidly dissolved, and the liquid, after being
shaken, assumes a deep violet colour. If, on the contrary, the fibres are of

animal origin, the liquid is coloured a more or less iritense yellow, or even
brown. If under the same conditions thymol, instead of naphthol, is employed,
a colouration between cinnabar and carmine is obtained. Beta-naphthol does
not give these reactions, and a-naphthol is preferred to thymol, because the
reaction is better. It is to be observed that the colouring matters do not in any
way interfere with this reaction. By noticing, in the course of the reaction, the

solubility of the different fibres in sulphuric acid, the character of the fibres

contained in the fabric may be ascertained. If, for instance, no colouring is

produced, which is a sign that the fabric is composed of animal fibres only, the
solubility of the latter indicates their origin

;
silk dissolves very rapidly and

completely, while wool is not dissolved at all. If a colouration takes place,

and if the fibres are divssolved completely, the fabric will be of vegetable origin,

and may contain, besides, fibres of silk. A colouring, accompanied by an
incomplete solution of fibres, indicates that the fabric contains wool mixed
with vegetable fibres.

Although these reactions with a-naphthol are very simple, they cannot by
themselves suffice for the assaying of the fabrics, and should employed only
in concurrence with other tests described above.

According to A. Lidoff, raw silk dissolves rapidly in melted oxalic acid,

cellulose dissolves but slowly, while wool does not dissolve at all.

For separating sUk from cotton the following solution may be used :

—

15 gnns. of copper sulphate are dissolved in 150 c.c. of water, 10 grms. of

pure glycerin are added, and just sufficient caustic soda to redissolve the

precipitate which is «c first formed.
* Ding, Polytee, •/bum., No. 3, vol. oolxL



862 A MANUAL OP DYElNGr.

If the fabric (plush) be heated for twenty minutes in this solution the silk

is completely dissolved ; the cotton loses about 1 per cent, of its weight in the

process. Wool is dissolved to a considerable extent by the copper solution

mentioned, hence this method cannot be used in the presence of wool.

F. W. Richardson^ uses fo)' dissolving silk a solution of nickel hydrate

prepared as follows:—25 grms. of crystallised nickel sulphate are dissolved

in about 500 c.c. of water, and the nickel completely precipitated as hydrate

by caustic soda; the hydrate is thoroughly washed with water, then rinsed

into a 250 c.c. flask with 1l^5 c.g. of water; the flask is then filled to the

mark with 0*880 ammonia, and well shaken.

This solution dissolves silk from fabrics other than plush in two to three

minutes in the cold, the losses of cotton and wool by this treatment being

less than 0*5 per cent In order to dissolve sUk from plush ten minutes'

boiling with a reflux condenser is required ; in this manner cotton loses nearly

1 per cent For the analysis of plush it is best to boil the fabric with basic

zinc chloride (1*72 sp. gr.), wash with dilute acid and water as mentioned
above, dry and weigh the cotton. It is advisable to boil some dyed fabrics with

methylated spirit, and finally with ether, to remove certain dyes and
oleaginous substances, before treating as above.

Tussur silk, and other wild silks, behave with various reagents differently

to mulberry silk. Ordinary silk is soon dissolved in a 1 0 per cent, solution of

boiling caustic soda, but Tussur silk requires a considerable time.

Tussur silk is only partially dissolved by cold concentrated hydrochloric

acid (sp. gr. 1*16), even on standing forty-eight hours, whilst ordinary silk

dissolves almost instantly. The zinc chloride solution mentioned above, which
dissolves mulberry silk readily, only dissolves Tussur silk after a considerable

time, and then incompletely. Hoehnel gives the following method for the

qualitative and quantitative determination of the diffeient silk fibres. If a

sample of mulberry silk is plunged into a solution of chromic acid saturated

in the cold and then diluted with an equal volume of water and boiled for one
minute, the silk dissolves completely. Wild silks remain apparently unaltered

after boiling for two or three minutes. Wool behaves in this solution like

mulberry silk.

In the analysis of all fabrics it is best to take the exact weight of tho
substance when dried to constant weight, using a stoppered tube both before

and at the end of the various treatments, as the fibres are more or less

hygroscopic.

Weighted silks are tested as follows by J. Carter Bell :t—5 grms. are dried

for the estimation of the moisture, then extracted with ether, alcohol, and
water, weighing between each solvent. This will give the quantities of oil,

soap, sugar, and similar compounds added for weighting purposes. Half nf the

sample is next treated with hydrochloric acid diluted with two volumes of

water; the silk is then dried at 230® F. It can then be reduced to powder,
which can he mixed with soda lime, and the combustion for nitrogen carried

out as usual.

Tin, which is largely used for weighting silks, is detected by heating
the silk in strong hydrochloric acid, added in quantity to effect solution,

then diluting with water, and pjwsing a current of sulphuretted hydrogen
through the solution, when the tin is precipitated as sulphide, and may be
further tested in the usual m mner.

The ash of a genuine silk is about 0*5 per cent., while Tussur silk gives

8 per cent, of ash.

The standard for the amount of nitrogen is pure boiled off silk, dried at
the ordinary temperature, which contains 18 per cent, nitrogen.

Joum, Sac. Chem. Ind., 1893, p, 430. f Ibid,, 1897, p. SOS,
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An interesting paper on the “Estimation of weighting on silks” is given by
J. Persoz in the Revue Ghihrale dee Mati^ree Golorantee* 1906, p. 322.

Artificial silk may be distinguished from natural silk by its property of

not being dyed by acid colours (see also p. 71).

The following methods of distinguishing artificial or collodion silk from
natural silk are recommended by P. Truchot :—

t

1. The density of collodion silk is 1*490, that of silk 1*357 to 1*37.

2. When ignited, collodion silk burns without the emission of any acid

gases or smell.

3. When treated with Schweitzer’s reagent (g.v.), collodion silk and silk

both swell considerably before dissolving. On the addition of water or
hydrochloric acid to the solution obtained from the collodion silk, a white
precipitate of cellulose is produced.

4. Collodion silk dissolves in concentrated sulphuric acid with a deep
yellov/ colour, which, on the addition of diphenylamine or of brucine, turns

respectively dark blue or red. These colour-changes are very characteristic,

and are due to the presence in the fibre of collodion silk which has escaped

reduction by the compounds with which it has been treated. The test may be
made without dissolving the fibre, the latter being simply immersed in a
solution of diphenylamine sulphate, when it becomes coloured dark blue,

natural silk when similarly treated remaining colourless.

5. A simple test for collodion silk consists in separating the fibres,

moistening them with water, and determining their tenacity. The fibres of

collodion silk, when moistened, become very weak, whilst silk, whether moist

or dry, withs^nds great tensile strain.

Estimation of Water.—The conditioning of textile fibres and fabrics has

been already referred to under Wool and SUk (pp. 49 and 62); but it is

frequently necessary to operate upon smaller samples of material than are

suitable for the apparatus in general use for that purpose. As a rule, it

sufiices to dry 2 to 3 grms. of the material in a large stoppered tube in the steam-

bath until of constant weight. This method generally takes several hours
to obtain exact results. The following method, devised by Eawson, gives very
good results ;—5 to 10 grms. of the yarn or cloth are weighed out and introduced

into a thin glass tube of special construction. The body of the tube is about
6 inches in length and 1 inch in diameter. One end is fitted with a ground
glass stopper (as in an ordinary filter tube) and the other is connected with a
short piece of open tubing about \ inch in diameter and 2 inches in length.

The stopper is removed and the tube inserted by means of a cork into a

tubular water-bath, A current of dry air is drawn through the tube by means
of an aspirator, whilst the water in the bath is kept boiling. At the end of

forty-five minutes the glass tube with its contents is removed from the bath,

the stopper is inserted and the small open end connected by means of a short
piece of india-rubber tubing, to a calcium chloride tube. When cold, the tube
containing the dry fibre is weighed, the loss in weight being water. If

desired, the tube nisy be again heated in a current of air, but it is seldom that
a further loss takes place. The operation is completed in a shorter time if a

temperature of 105“ to 110“ be employed instead of that of boiling water. This
temperature may be conveniently obtained by using a mixture of glycerin

and water. The bath (especially if glycerin or any other substance in

addition to water be used) should bo provided with an upright condenser.
The bath can be made to accommodate half a dozen or more tubes, if desired.

Estimation of Oil.—Oil and grease in fabrics, <kc., are most conveniently
determined by extraction with ether or petroleum ether in a Sozhlers

• Abs. Joum, Soc. Dvers and Col.t 1906, p, 21.
+ Jmim. Soc, Chtm. Tnd., 1898, p. 186.
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apparatus. Before using etheri it is necessary to purify that solvent. Small

S
uantities of alcohol if present in the ether will be liable to dissolve off the

ye, hence the removal of alcohol from the ether is sometimes advisable.

This is effected by shaking out with water. The ethereal layer after separation

is dried by allowing it to stand in contact with a little solid calcium chloride

and then filtering. In any. case the ether should be distilled from a water-batb|

the residue in the distilling flask being rejected.
* A. Jawalovski* condemns the use of ether for this purpose, since in the

first place it does not dissolve some of the constituents of mineral oils which
are often used (mixed with vegetable oil) for oiling wool. Ether is also more
liable than petroleum ether to dissolve out soap.

Whichever solvent be made use of, 2 to 5 grms. of the material are taken
and introduced into the body of the tube. The lower extremity of the
apparatus is connected with a small wide-mouthed flask (previously weighed
dry) containing about 60 c.c. of the solvent, and the upper end is connected
with an inverted condenser. The flask is arranged to rest on a water-bath,

under which is placed a small flame. The heat is so regulated that the ether
distils and syphons over into the flask at the rate of about twelve times per

hour. When the extraction is complete, the ether is recovered from the
extracted liquid by evaporation, and the flask containing the extract is dried

for half an hour in a water-oven, allowed to cool and weighed. No further

loss should ensue on heating for fifteen minutes longer in the oven.
Estimation of Mineral Matter {Metallic oxides as mordants^ d:c.).—Tlie

total mineral matter is determined by burning 5 to 10 grms. of the material in

small portions at a time in a platinum dish and igniting until all the carbon has
disappeared. As the ash is usually very light, great care must be taken to pre-

vent any portions being carried away by air currents. The dish, on cooling, is

then weighed.
The Qualitative Analysis may be made on small amounts of the fabric

in a similar manner, the ash free from cai4)on being treated as follows :

—

Chrome Mordants,—Ash, yellowish- or brownish-green. Add a little

potassium chlorate and fuse; a bright yellow mass is obtained. If dissolved

in water and acetic acid and acetate of lead added a yellow precipitate is

obtained, confirming the presence of chromium. If a trace of chromium is

present it may be detect^ by means of a borax bead, which acquires a green
colour in the presence of chromium.

Iron Mordxmts.—Ash, reddish-brown colour. Dissolve in hydrochloric acid,

add potassium ferrocyanide ; a blue precipitate indicates iron.

Copper Mordamts (usually occur in combination with iron and sometimes
with chrome).—Dissolve the ash in hydrochloric acid, add a slight excess of

ammonia and filter. If much copper is present the filtrate will he blue.

Smaller quantities are detected by adding acetic acid and potassium ferro-

oyanide, which produce a reddish-brown precipitate or colour.

Aluminium Mordants,—Ash, white. Dissolve in hydrochloric acid and add
ammonia, which gives a white precipitate in presence of alumina. Coiiiiriu by
heating on charcoal with cobalt nitrate

;
a blue mass is thus obtained.

Tin MordmUs,—Ash, white; yellowish when hot. Globules of tin are

obtained by heating on charcoal ; small quantities detected by the red colour

imparted to a borax bead containing a trace of oxide of copper when heated in

the reducing flame.

D. Patersont finds that tin in woollen fabrics may be detected by carefully

examining the strongly heated ash of the material. If tin is present the ash
assumes a characteristic dark indigo-blue iridescence in small patches, with here
and there spots of white.

* Jowm* 8oc» Dyers and CoL^ 1886, p. 89. t Ibid,, 1900, p. 180.
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The Quantitative Analysis of the Ash of Fabrics.

—

Estimation of Chromium.
^The ash from about 5 grms. of material is mixed with ten to twelve times its

weight of a mixture of 2 parts of potassium chlorate and 3 parts of sodium
carbonate and fused for twenty minutes in a platinum crucible. On cooling,

the mass is treated with hot water and filtered, the residue being well washed

with hot water. The filtrate and washings are poured into a porcelain basin,

treated with considerable excess of sulphuric acid and a known weight (in

slight excess) of pure ferrous ammonium sulphate. The excess of ferrous iron

is then titrated with ^ potassium bichromate (v. Potassium Bichromate,

Analysis of)» One part of ferrous ammonium sulphate consumed (after

deducting excess) = 0*065 CrgOg or 0*0854 CrO^
Estimation of Iron and Copper.—If chromium is present the residue, after

fusing and treating with water, is dissolved in hydrochloric acid
; in some cases

the addition of a little nitric acid is also necessary. The acid solution is diluted

with a little water and an excess of ammonia added. The ferric hydroxide is

collected on a small filter, washed a little, re-dissolved in hydrochloric acid and
titrated colorimetrically, either with potassium ferrocyanide or thiocyanate

(v. Water Analysis).

The copper in the filtrate and washings is estimated by “ colour titration
''

in the following manner:—The ammonia is carefully neutralised with acetic

acid (a very slight excess of acetic acid is allowable) and the liquid made up to

a known volume. A measured volume of the neutralised solution is run into

a Nessler glass tube, half a c.c. of a 5 per cent, solution of potassium ferro-

cyanide is added, and the liquid diluted to 100 c.c. The depth of shade
produced is compared with that given by a standard solution of copper treated

in exactly the same manner in another Nessier tube. The copper solution is

prepared by dissolving 0*393 grm. of pure crystallised copper sulphate in a litre

of water. 1 c.c. of this solution ~ 0*0001 grm. of Cu.

For the estimation of chromium and iron by titanous chloride see

S. B. Jatar, Journ. /Sac. Chem. hid.. 1908, p. 673, and for the estimation of

copper, chromium, and iron in admixture, see E. Hibbert, Journ. Soc. Chem.
Ind., 1909, p. 190.

Estimation of Colouring Matters on the Fibre.—Until recently the only

colouring matter which could with any pretence to accuracy be estimated on
the fibre was Indigo. Methods for this determination have already been given
under Indigo, p. 329. Since that article was written Knecht* has introduced

a new method for the estimation of indigo in dyed cotton which has given very
good rc.sults. The method is based on two well-known facts, viz. (1; That
cellulo.se readily and completely dissolves in 80 per cent, sulphuric acid at
35® to 40® 0. ;

and (2) that indigotin is also soluble in sulphuric acid of this

strength, forming a sulphate which, when diluted with water, dissociates with
separation of the whole of the indigotin as such. About 4 grms. of the
sample of dyed cotton (more or less, according to the depth of shade) are cut
up into small pieces and dissolved into 25 c.c. of 80 per cent, sulphuric acid at

a temperature of about 40® C. The operation is carried out in a small porcelain

beaker, and solution takes place after stirring for about ten minutes. The
contents of the beaker are diluted to about 120 c.c. with vrater and boiled for

a few minutes, when the precipitated indigotin becomes granular, and can be
rapidly filtered. A Gooch crucible, containing a little quartz, co\ered with a
layer of finely-divided silica, is used for the filtration. After washing, the
Gooch, with its contents, is dried at 110" to 120° C., and the indigotin dissolved
in a little concentrated sulphuric acid. The solution is diluted to a given
bulk, and an aliquot part titrated with either titanous chloride or potassium
permanganate (see pp. 819 and 822). For the estimation of indigo on t*x>ol

* Journ. Soc. Dyers and Col., 1909, pp. 135, 160.
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extraction with phenol as proposed by Brandt for indigo (see p. 824) can be
recommended.

SchaposchnikofiP and Minajeff* propose to estimate such dyes as Diamine
blue 3 B on cotton by fusing the fabric with saltpetre and estimating the
sulphuric acid thus formed by precipitation with barium chloride. Know-
ing the amount of sulphur contained in the dyestuff, the amount of the
latter is then easily calculated. Knechtf has found that many of the direct
cotton colours can be estimated direct by treating the dyed material with an
excess of titanous chloride and titrating back with iron alum. If any
active chlorine is present on the fibre, this can be readily removed by
boiling for five minutes with dilute hydrochloric acid. For the operation

5 grms. of the dyed cotton are put into a wide-mouthed flask and boiled
with dilute hydrochloric acid, whilst carbon dioxide is passed in. An
excess of standard titanous chloride (see p. 793) is then run in and the
flask h^ted until the colour has disappeared, when it is rapidly cooled
in running water and the excess of titanous chloride titrated with standard
iron alum and potassium thiocyanate as indicator. During the whole process
the CO2 current must not be interrupted. Examples are given in the paper
referred to of Benzopurpurin 4 B, Chrysophenine, Brilliant yellow, and Erika B.

Methylene blue on cotton may also be estimated in the same way.
Detection and Estimation of Arsenic in Textile Fabrics, &c.

—

In the
first place it is necessary to obtain the arsenic in a soluble form, free from
organic matter. Fresenius and HintzJ take 25 grms. of fabric, cut it up, and
introduce it into a stoppered retort of about 500 c.c. capacity. The neck of the
retort is bent in an obtuse angle, and so placed that the portion near the bulb is

vertical. The neck is connected with a condenser, to which a receiver of 700 to
800 c,c. capacity is attached. The receiver contains 200 c.c. of water. 250 c.c.

of hydrochloric acid (specific gravity 1*19) are poured into the retort, and after
the cut up fabric has oeen digested for an hour, 5 c.c. of a cold saturated solution
of ferrous chloride are added, and the liquid distilled down to a small bulk.
The distillate contains the arsenic as arsenious acid. In certain cases it would
appear that the whole of the arsenic is not given off by distillation, and it is,

therefore, preferable for quantitative work to destroy the organic matter by
nitric acid or a mixture of nitric and sulphuric acids. Knecht recommends §
heating the material with nitric acid (specific gravity 1*5) in sealed tubes at
250® 0. for two hours. The excess of nitric acid is then driven off and the
arsenic estimated by the Marsh process as indiciited by Sanger.

||
The organic

matter may also be destroyed by nitric and sulphuric acids, as described by
Chittenden and Donaldson.^

Thomson and Shenton** employ a similar process for destroying the organic
matter in beers, foods, Ac., previous to estimating the arsenic. In the case of
textile fabrics the following method can be recommended :—About 5 grms. of
the material is cut up and introduced into a hot mixture of 20 c.c. pure strong
nitric acid and 5 c.c. pure concentrated sulphuric acid. The material dissolves
and the liquid is boiled down until it blackens, when more nitric acid is added
in small portions and the concentration continued until fumes of sulphuric acid
are evolved. On cooling, water is added, and the solution boiled down until
the liquid is quite free from nitric and nitrous acids.

!
•{pttrn. ^oc. Dyers and Gol., 1904, p, 181. f Ihid,, 1905, p. 3.

$ ZeU, AncU. Chem,, xxvii., p. 179; Joum, 8oe, Chem. Ind,. 1888. p. 466.
§ Joum. 80c. Chem. Ind., 1901, p. 207.

II (^m. Joum., 1891, p. 431 ; Jaum. 80c. Chem. Ind., 1892, p. 370.
Y Chem. Newa, 1881, p. 21.

* ^

•'Sr- - p- so?- See alee Riohardeon, Jown. Soe. CKm. Ind.,
1902, p. 902, and Report of Arsenic Committee, Joum. Soe, Chem. Ind., 1902, p. 95.
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Having obtained the arsenic in solution by one or other of the above-

mentioned methods, the liquid is ready to be treated in the Marsh-Berzelius

apparatus, of which there are many patterns.

Marah-Berzeliiba Teat—About 25 grms. of pure zinc rods are introduced into

a flask of a capacity of 250 c.c., having a horizontal side tube attached to the

neck. This is connected to a calcium chloride tube, into which is fixed a piece

of hard glass tubing about 12 inches in length and a quarter inch in diameter.

The drying tube also contains a piece of cotton wool saturated with lead

acetate and dried to absorb any hydrogen sulphide. The hard glass tube is

drawn out near the end and bent upwards. The flask is provided with a

tapped funnel, through which a little dilute pure hydrochloric acid is poured,

and allowed t’o flow on to the zinc. When the air has been completely driven

out of the apparatus, the jet is lighted and the hard glass tube (protected with

wire gauze) heated to redness for a space of 6 or 8 inches by means of a small

furnace of four or five Bunsen burners. An aliquot part of the solution con-

taining the arsenic is poured into the funnel and allowed to dri>p regularly into

the flask at the rate of about 1 c.c. per minute. Arseniuretted hydrogen

(Asllg) is formed, which, on passing through the red-hot tube with excess of

hydrogen, is decomposed and arsenic is deposited. If the amount of arsenic is

considerable, a space of 2 or 3 inches should be left between the heated portion

and the drawn-out part of the tube. If very small, the tube should be heated

close to the drawn-out part so that the arsenic may be deposited in the narrow
portion. When the acid liquid containing the arsenic has passed into the flask,

10 to 20 c.c. of pure hydrochloric acid are added and allowed lo slowly flow in

as before. The tube is then allowed to cool, when the portion containing the

deposit of arsenic is cut off with a sharp file and carefully weighed on a delicate

balance. The arsenic is then removed by simply heating the tube, which, after

cooling, is again weighed. The difference between the two weighings gives the

amount of arsenic present in the solution. In many cases the arsenic mirror

may be too small to weigh, and yet it may represent a considerable amount
(comparatively speaking) of arsenic. In such cases the amount of arsenic may
be estimated by making experiments with known quantities (very small) of

arsenic, and comparing the mirrors obtained. Before commencing the exami-

nation for arsenic, it is absolutely necessary to make blank experiments with

all the substances used in order to ascertain whether they are quite free from
ar.scnic or not.

The determination of small quantities of arsenic has recently received

considerable attention from chemists, and many papers have been read on the

subject. The following references may be given:

—

Journal of the Chemical
Society {Trana,)^ 1903 (Ixxxiii.), p. 974 ; Journal of the Society of Chemical
Industry^ 1901, pp. 188, 204, 208; 1902, pp. 93, 901 : 1903, p. 964; 1904, pp.

159, 177, 799 ; 1907, pp. 1115, 1226.

Identification of Dyestuffs on the Fibre.—The recognition of the colouring
matters which have been employed in dyeing is frequently a matter of

considerable difficulty
;

especially is this the case when two or more dyes
have been used in producing the shade. Tables have been prepared showing
the characteristic changes which occur with various reagents of a great number
of colouring matters, but when .several dyes are used, as is frequently the
case in practice, the tables in themselves cannot be relied upon. A very
small quantity of certain colours, giving striking reactions with acids, alkalies,

*kc., is sufficient to altogether obscure the slight changes which take place with
other colouring matters.

The general plan adopted in the detection of dyes is, if possible, to

determine in the first place the group or groups of colouring matter to

which those present belong, and this' is greatly facilitated by the investigator’s
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knowledge and experience, which frequently enable him at once to fix upon
the probable group. For example, no dyeworks chemist would expect a
bright red on eottcn to be dyed with cochineal, but it might be either Turkey-
red, a direct cotton colour, a developed azo-dye, or a basic dye. On the
other

^

hand, a bright red on wool might be an acid, a direct, a basic,

an alizarin, or cochineal dye, but would probably not be a developed azo-

compound. The first step should usually be to determine whether a metallic
mordant has been employed, since this greatly narrows the field of inquiry.

For exampl^ if a bright red on wool was ^ found to contain chromium as
mordant, this would at once point to the presence of an azo-mordant dye
(Cloth red. Sic,), If aluminium was found, Alizarin would be the most
likely dye, while tin would probably indicate cochineal.

Methods for detecting the principal mordants which may occur on dyed
fabrics are given on p. 864.

Too much reliance must not, however, be placed on the result of the
examination for mordants, because certain mordant dyes—«.y., Nitro-alizarin—
are occasionally employed without mordant

;
and, on the other hand, metallic

oudes may be met with both on white material and on cloth or yarn dyed
with non-mordant dyes; metals being employed, for example, in rendering
wool unshrinkable and in waterproofing processes. In most cases, however,
the presence of a metal in the ash obtained on burning the material affords
a strong presumption that the colouring matters used belong to the group
of mordant dyes, and further experiment should be first made on this
assumption.

If the dyestuff under examination is not a mordant dye, an endeavour
should be made to determine to what group of colouring matter it does
belong, and this may usually be done by the use of acid or alkaline reducing
agents. In this way the colouring matters are divided into the following
groups :

—

1. Decolourised^ hut quickly reappears on exposure to air.—Azines, oxazines^
thiazines, acridines, sulphide colours, indigo, and other vat dyes.

2. Decolourised^ not restored by air, but by oxidising agents,—Rosaniline
dyes and phthaleines (Eosines).

3. Permanently decolourised.—Azo-dyes, nitro- and nitroso-compounds.
4. Colour unaffected,—Alizarin dyes, Primulinc, and a few others.

'

Having determined the group to which the colour belongs, the field of
enquiry is much narrowed, and before proceeding further small pieces of wool,
cotton, or silk should be dyed with the suspected colouring matter which
experience sugg^ts as being the most likely to be present. The two pieces
of dyed material—that dyed with the known colouring matter and the
sample—are then tested side by side with the same reagents under identical
conditions.

Gardner * recommends the following list of reagents, to be applied in the
order given :

—

1. Boiling water ; if any colour removed, boil again with fresh water,
2. Boiling alcohol.

3. Nitric acid, specific gravity 1*32 (cold).

4. Hydrochloric acid, specific gravity 1 '16 (cold),

6.

Smphuiic acid, cone. (cold).

6. Sulphuric acid, 6 o.c. per litre (boiling) ; if any colour removed, repeat.
7. Sulphuric acid, 50 c.o. per litre (boiling) ; if any colour removed, repeat.
8. Caustic soda, 15 per cent, solution (cold).

A Diei%onary of Dyes, Ac., Rawson, Gardner, and Laycock, p. 109.
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Ammonia, specific gravity 0*88 (cold).

10. Borax, 10 grms. per litre (boiling).

11. Chromic acid solution (boiling)

—

10 grms. potassium bichromate!
3*5 grms. sulphuric acid /

(Acid oxidising agent.)
I
per litre.

.)

per litre.
12. Sodium peroxide, 1 grra.

Magnesium sulphate, 2*4 grms.
(Alkaline oxidising agent.)

Apply at 50* C. ; if no action, boil.

13. Bleaching powder solution, specific gravity 1*04 (cold).

14. Sulphurous acid (boiling)—equal parts of

—

() 10 grms. sodium bisulphite, specific gravity 1 *3,

1

() 3*5 grms. sulphuric acid
j

(Acid reducing agent.)

15. Stannous chloride solution

—

per litre.

20 grms. stannous chloride \ner litre.
100 o.c. hydrochloric acid, specific gravity 1*1(5, j

^
(Acid reducing agent.

)

Apply cold ; if no action, boiU

16. Ammonium sulphide solution, 100 grms. per litre.

(Alkaline reducing agent),

17. Nitrous acid (boiling)—equal parts^

(a) 5 grms. sodium nitrite

(b) 3*5 grms. sulphuric acidI
per litre.

18,

Apply test 17 cold, then wash and steep the material in a solution of beta*
naphthol, 5 grms. per litre.

Knecht* finds a dilute solution of titanous chloride to be a valuable

reducing agent in the examination of dyes in the fibre. It possesses certain

advantages over stannous chloride and sodium hydrosulphite. Dyed on cotton,

the azo-dyes are almost instantly discharged when boiled with a dilute solution

of titanous chloride. Primuline red is discharged to yellow. Paranitraniline

red is <lischarged white on boiling for about two minutes, whereas alpha-

naphthylamine claret requires a longer time for its destruction. Primuline

(undeveloped) and all allied colouring matters are not affected even on boiling

for some time. In the case of basic colours dyed on tannic acid and antimony
mordant the colour is, in most cases, completely destroyed

;
the fibre remaining

a dull yellow to brown in consequence of the formation of tannate of titanium.

Except in a few cases (Rhodamine, Thioflavine T), the colour is not afterwards

restored by washing in running water or by treatment with dilute hydrogen
peroxide. The sulphide colours, on boiling with dilute titanous chloride,

rapidly turn browm or drab, but the original colour is restored on washing
with water or by immersion in dilute peroxide of hydrogen. Aniline black

behaves in a similar manner. Indigo is at first converted into indigo white
as with hydrosulphite, but on continuing to boil with titanous chloride the
reduction goes still further and the indigo is completely destroyed. This
property enables one to detect sulphide colours on cotton in the presence of

indigo. Prussian blue is almost instantly decolourised by titanous chloride,

but the colour is restored by washing and exposure to air. Iron buff is

quickly reduced and removed from the fibre as a ferrous salt.

Titanous chloride may also serve in some cases for the identification of dye-

stuffs in admixture with each other by virtue of its selective action as a reducing

J<mm. Soc, Dyers and Col,, 1904, p. 98,
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agent. Thus, if cotton dyed green with a mixture of Diamine sky blue and
Chrysophenin be treated with a limited amount of titanous chloride, the
yellow is completely destroyed, the blue remaining almost intact. With some
colouring matters containing more than one chromophore, the selective action

is also noticeable. Thus, on treating Indoine with titanous chloride, the azo-

group is destroyed first, and the red colour of the Safranino appears, while with
Methylene green, the nitro-group is first attacked, the blue colour of amido
Methylene blue making its appearance.

The same reagent may serve for ascertaining whether cottoii has been
mercerised or not. The white cotton is dyed with Benzopurpurin 4 B, and is

then heated with dilute hydrochloric acid, when it instantly turns blue. On
gradually ^ding titanous chloride the dyestuff is destroyed, whether the
cotton was mercerised or not, but in the case of mercerised cotton, the colour
changes to a pink before the end of the reaction. With ordinary cotton this
change is not observed.

In the Journal of the Society of Dyers and Colouriate^ 1901, pp. 61 to 63,
Meyenberg gives characteristic reactions of a number of sulphide colours on
the fibre.

A. G. Green,* assisted by H. Yeomann and J. R. Jones, has worked out
a scheme for the Identification of Dyestuffs on Animal Fibres on the principle,

with modifications, of his method for the analysis of colouring matters in
substance. The scheme also takes into considemtion methods for ascertaining
the dyeing properties of the dyestuff on the fibre. Such tests (so-called

stripping tests”) are an inversion of the respective dyeing process. With
regard to the chemical relationship of the dyestuffs, the modifications consist
in using sodium hydrosulphite (in place of zinc dust) for the reduction and
potassium persulphate (in place of chromic acid) for the re oxidation of the
colouring matter. The leuco-compounds formed by reduction remain in great
part attached to the fibre, whilst the splitting products of the azo-dyestuffs can
be entirely removed therefrom by wa.shing.

The following is the general behaviour of the various chemical groups of
dyestuffs upon animal fibres towards reduction and oxidation :

—

Decolourised by hydroeulphite.

Not altered by
hydrosulphlle.

Not decolourised,
but changed to
brown. Original
colour restored by
air or persulphate.

Colour restored on
exposure to air.

Colour not restored
by air, but on
oxidation with
persulphate.

Colour not restored
either by air or
persulphate.

Azines,
Oxazines,
Thiazines,

Indigo.

Triphenyl-
methane
group.

Nitro-,

Nitroso-,

and Azo-
groups.

Pyrone,
Acridine,

Quinoline,
and Thiazol

groups.
Some members
of Anthracene

group.

Most dyestuda
of the

Anthracene
group.

Having ascertained by means of the Tables both the dyeing group and the
chemical relationship of the colouring matter, and taking the shade also into
consideration, the question is usually narrowed down to a single representative
or to a choice between a limited number of closely related dyestuffs For
distinguishing l^tween these the behaviour with concentrated sulphuric acid or
strong hydrochloric acid can be frequently employed. In the appended tables

^Jaurtk 8oe. Dytrs and Col,, 1905, p. 236.
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the subdivision of the groups has been usually omitted as unnecessary, but is

given in a few instances (see Table II.), in order to illustrate the general method.

For confirmation, the sample should be compared both as to shade and reactions

with a dyed pattern of the dyestuff to which it is believed to correspond.

In the appended tables all the possible groups of dyestuffs are considered,

although in individual instances many would be at once excluded on account of

the nature of the material or its shade. In such cases, therefore, the analytical

scheme would be much simplified.

Reagents.—The following reagents are employed :

—

1. Dilute ammonia (1 : 100).

2. Aqueous alcoholio ammonia. 1 0 .0. strong ammonia, 50 o.c. strong alcohol, 50 c.a
water*

3. Acetio acid (5 per cent, solution).

4. Dilute alcohol (1 : 1).

5. Dilute hydrochloric acid (1 : 10).

6. Caustic soda. 10 per cent, solution.

7. Hydrosulphite A. 10 per cent, solution of formaldehyde-sodium hydrosulphite.

8. Uydrosulphite B. Hydrosulphite A, with addition of 1 o.c. of glacial acetic acid

per200c.c. ,

9. Potassium persulphate. Cold saturated solution.

10.

Sodium acetate. 5 per cent, solution.

Procedure.—The reactions are performed in test-tubes with pieces of the

material about | inch to I inch square, which are covered with about 1 inch to

1^ inches of the reagent. The tests should be carried out exactly as described.

In making “ stripping tests ” the degree of stripping is judged by comparing
the depth of shade remaining with that of the original pattern. The colour of

the stripping solution is misleading, and can scarcely be relied upon as a guide.

It is found advantageous in boiling with dilute acetic acid and dilute ammonia
to repeat the extraction, as a better stripping is thereby obtained, and also with

acid dyestufis any staining of the cotton by the first strong extract is avoided.

In testing with dilute ammonia or sodium acetate, the piece is placed in a test-

tube with a somewhat smaller piece of white mercerised cotton cloth, and boiled

for the time prescribed. If the shade is a pale one the size of the sample should

be increased and that of the cotton diminished. The dilute ammonia is replaced

by aqueous alcoholic ammonia in the case of the violet and black dyestuffs

(Tables III. and VII.), as in these cases the acid dyestuffs are less easily

extracted, and the cotton is more liable to be stained by them. In making
reduction tests, the sample is boiled for from one-quarter to one minute with

the hydrosulphite, then rinsed well under the tap, and allowed to lie on white
paper for an hour or so. With most dyestuffs which form air-oxidisable leuco-

corapounds, the colour returns immediately or in a few minutes, but with

others a longer time is required. The reaction is accelerated by exposing the

pattern to ammonia vapour. If the colour does not return the pattern is

heated to boiling in a test-tube with a little water, and potassium persulphate

is added drop by drop, carefully avoiding an excess. If this also fails to cause

any return of colour, the dyestuff is to be regarded as an azo-compound. The
depth of the restored colour varies greatly in different cases

;
whilst with some

dyestuffs the colour reappears with nearly its original depth, with others

(probably on account of the greater solubility of their leuco-compounds) only a

light shade may return. Safranine and its azo-derivatives yield on re-oxidatioii

of the leuco-compound a violet colour. This is due to the condensation of the

leuco-safranine with the formaldehyde present in the hydrosulphite NP.
The reactions given in the annexed analytical tables were mostly ascer-

tained upon the wool fibre, but from a number of tests which were also

conducted for comparison upon silk, there is no reason to believe that the

latter fibre will exhibit any variations in behaviour. On the other hand,
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cotton and other vegetable fibres require rather difierent treatment, and are

described below.

Mixtures.—The question of mixtures is not fully dealt with in

paper referred to, but a few general principles may be mentioned which

will be found useful by those who wish to extend the scheme to such

cases. If a mixture consists of two or more dyestuff’s of the same chemical

and dyeing group, it will behave as a whole similarly to a single dyestuff,

though sufficient differences will usually exist in the rate of solution or

of attack by the group reagents to render it possible to distinguish or even

to separate the constituents. Thus a green consisting of a mixture of an

acid azo-yellow with an acid azo-blue will be distinguishable upon careful

reduction with hydrosulphite, since the azo-blue will be reduced first,

and the shade will therefore change from green to yellow before it is de-

colourised. Neither colour will return on oxidation. Further, if such a

compound shade be extracted fractionally with dilute ammonia, the yellow is

generally stripped first, and may be transferred to another piece of wool for

subsequent tests. Mixtures of colours belonging to different groups will

usually exhibit at once their diverse composition. For example, a navy blue

shade dyed with Patent blue and an azo-orange will, upon reduction, first

change to bright blue, then become colourless, and upon re-oxidation with

persulphate the blue alone will return. If a mixture of an azine, oxazine, or

thiazine dyestuff with a triphenylmethane colour has been employed, only the

first will return upon exposure of the leuco-compound to air, the latter being

also restored upon treatment with persulphate. Fractional extraction of the

fibre with dilute alcohol or dilute acetic acid can also be employed in many
cases to effect a separation or partial separation of the dyestuffs, the extracted

colour being then transferred to fresh wool or silk and separately tested.

In a subsequent communication Green* (in collaboration with Yeoman,
Jones, Stephens, and Haley) describes a systematic method for the Identifica-

tuyn of Dyestuffs on Vegetable Fibres, In many respects the methods
employed differ from those used in detecting dyes on wool and silk, principally

on account of the influence exerted by mordants on the properties of the

dyestuffs, and also on account of the difference between the affinity of colouring

matters for the two types of fibre. Many basic dyestuff's, for instance, which,
if dyed on wool, are easily reduced by sodium hydrosulphite, are scarcely

affected by this reagent when fixed on tannin-mordanted cotton. Nor can
basic dyestuffs so fix^ be stripped by acetic acid as they can from the wool
fibre. Further, whilst in the case of wool the leuco-compounds of dyestuffs

remain in great part attached to the fibre, and can, therefore, be re-oxidiscd,

this is frequently not the case with cotton.

In order to overcome the difficulty introduced by the presence of a tannin
mordant, the latter is removed by boiling with caustic soda

;
and to prevent

this reagent from stripping the dyestuff at the same time, the solution is

saturated with common salt. The basic dyestuffs are thus left on the fibre in

the form of free colour-bases, which can then be readily stripped by boiling

with dilute acetic acid, or preferably with dilute formic acid. Although most
other colours are unaffected by boiling with the “ saline caustic soda,” as the
above reagent is termed, some mordant dyes, such as Turkey red, are partially

decomposed. In such a case the acetic or formic acid extract will usually not
have the colour of the dyed material, but in order to avoid any possibility of

error from this cause, if the colour is appreciably stripped a solution of tannin
is added to the acid extract, when a coloured precipitate will result if a basic

dyestuff is present.

As alre^y mentioned, many basic dyestuffs fixed upon a tannin mordant
* Joum, Soc. Dyers and Col,, 1907» p. 252.



IDENTIFICATION OP DYESTUFFS ON THE FIBRE. 873

do not behave normally upon reduction with hydrosulphite, or if the leuco-

eompound is formed, it may pass into solution and thus render re-oxidation on
the fibre impossible. To overcome this difficulty the dyestuff is transferred

to wool, and the tests with hydrosulphite and persulphate made on this fibre

instead of upon the original cotton.

A class of dyestuffs which occupy a somewhat intermediate position

between the basic colours and the mordant colours, since they contain the

characteristic groupings of both classes, are the dyestuffs of the Gallocyanine

series and the Chrome colours of the liosaniline series. Tliese products, when
treated with saline caustic soda followed by dilute formic acid, behave like

basic dyestuffs, except that they are less completely extracted. The acid

extracts, though precipitated by tannin, give a finer and less distinct precipi-

tate. As a means of distinction from ordinary basic dyestuffs, use is made
of the fact that they cannot be transferred to wool by the methods applicable

in other cases.

With colours other than basic and acid dyestuffs, the reduction and oxida-

tion tests are performed on the cotton fibre itself, and in order to accelerate the

reduction, a small quantity of anthraquinone is added to the hydrosulphite

solution. Sulphide colours are identified by the stannous chloride test, carried

out in the manner described in the Journal of the Society of Dyers and
Colourists^ 1907, p. 118. liefore applying the stannous chloride the fabric is

boiled one or two minutes with a 10 per cent, solution of caustic soda. This

has the effect of removing free sulphur and most sulphur compounds other than
sulphide dyestuffs. It has been found, however, that some “Salt colours'’

(Direct Cotton Colours) evolve hydrogen sulphide when heated with stannous

chloride.

Reayents.—The following reagents arc used for colours on vegetable fibres :

—

1. Dilute ammonia (1 ; 100).

2. Caustic soda, 10 per cent, solution.

Saline caustic soaa, 10 c.c. of 40 per cent, solution caustic soda to 100 c.c. saturated
solution of common salt.

4. Formic acid, 00 pur cent.
5. Dilute formic acid (1 ; 100).

6. Dilute hydrochloric acid (1 : 20).

7. Soap solution, 2 per cent, solution.

8. Tannin solution, 10 grms., with 10 grms. sodium acetate per 100 c.c.

9. Bleaching powder solution, 5* Tw.
10. Hydrosulphite A, 5 per cent, solution of Rongalite or of Hyraldite C extra or of

Hydrosulphite N F cone, (formaldehyde-sodium hydrosulphite).
11. Hydrosulphite B. Hydrosulphite A, with addition of 1 o.c. of glacial acetic acid

per 200 c.c.

12. Hydrosulphite X. 50 grms. of Rongalite or Hyraldite G extra or Hydrosulphite
N F cone, in 125 c.c. of hot water mixed with I grm. of anthraquinone ground with a little

of the rongalite solution, and the whole heated to 90*' C. for one or two minutes, diluted

with cold water to 500 c.c., and acidulated with 1*5 c.c. of glacial acetic acid.

13. Potassium persulphate, cold saturated solution (or a 2 per cent, solution of

ammonium persulphate).

14. Acid stannous chloride, 10 grms. of stannous chloride, 100 c.c. hydrochloric acid

(30 per cent.) and 60 c.c. of water.

Procedure.—The reactions are performed in test-tubes, as described for

Animal Fibres on p. 871. With cotton and wool or cotton and silk unions the

weft is separated from the cotton warp and both submitted to examination.

Doubt may frequently exist as to how a particular shade should be classified,

whether, for instance, a reddish-blue is to be regarded as a blue or a violet.

In such cases the table referring to both shades should be employed ;
since the

same general scheme is adopted throughout the tables, this can scarcely give

rise to confusion. The same remark applies to possible mixtures ;
thus in

•examining a certain green shade, both the yellow and the blue tables may
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require to be used. To distinguish between individual dyestuffs of the same
group, the reactions towards concentrated sulphuric acid, caustic soda, tkc., may
be employed.

Stripping Testfor Acid Colours.—A few salt dyestuffs are partially stripped

by weak ammOnia, and may thus give rise to the impression that they are

acid colours. To avoid this error it is advisable to add a small piece of

white cotton when carrying out the test. If the dyestuff is an acid one,

the cotton is either not tinted or becomes white on boiling a second time

with dilute ammonia.
Transference of Basic Colours to Wool.—^The tannin mordant is first

removed, as in testing for a basic colour, by boiling the pattern for half

a minute with saline caustic soda. It is then well washed to remove all alkali,

and is boiled with a piece of white wool (half the size of the cotton or less) in

water for one or two minutes. In most cases the dye base will leave the

cotton almost entirely, and dye the wool a full shade. If the colour does not

develop on the wool one or two drops of weak formic acid (1 : 100) may be

added. In the case of a few dyestuffs which are more difficult to strip (e.g.y

basic greys) it is necessary to extract the colour with dilute hydrochloric acid

(1 : 5), carefully neutralising the extract with ammonia before adding the wool.

Transference of Acid Colours to Wool.—The cotton Is simply boiled with

a small piece of wool and weak formic acid Q : 100).

Tannin Testfor Basic Colours.—A few drops of tannin solution are shaken
with the formic acid extract of the colour. Some colouring matters, such as

the Khodamines, Qallocyanines, and Chrome colours of the Rosaniline series

(which contain carboxyl or hydroxyl groups in addition to basic groups) only

precipitate slowly, whilst the precipitate being more finely divided is sometimes
difficult to see.

Bleeding Test for Salt Dyestuffs.—In testing for salt dyestuffs by the

bleeding test, the sample is placed in a test-tube together with a smaller piece

of white mercerised cotton cloth, and boiled with soap solution for about a
minute. The soap solution may also be replaced by a 5 per cent, solution of

sodium carbonate.

Lead Acetate Test for Sulphide Colours.—The sample is just covered with

acid stannous chloride solution. The mouth of the test-tube is closed by a cap

of filter-paper closely wrapped round it, into the centre of wliich is placed by
means of a glass rod one drop of lead acetate solution. The contents of the

test-tube are slowly heated to the boiling point, when a blackish-brown stain of

lead sulphide appears if a sulphide colour is present.

Tt is important to pay special attention to the cleanliness of the test-tubes

employed for this test, as tubes which have been previously used for hydro-

sulphite reductions acquire a thin invisible deposit of sulphur upon their walls,

which on boiling with stannous chloride gives rise to sulphuretted hydrogen
and thus may lead to error.

Reduction cmd Recocidation Tests.—The reduction with Hydrosulphite X is

carried out by boiling the sample with the reagent for from half to two
minutes. The azines, thiazines, oxazines, &c., and most of the azo-dyestufi's

are fully reduced in about half a minute, but the insoluble azo-colours and
some salt dyestuffs require from one to two minutes to complete their re-

duction. In testing the reoxidisability by air, the reduced sample should be
exposed to the fumes from an ammonia bottle, which in many cases accelerates

oxidation.

The reactions of the various colouring matters on vegetable fibres are given
in Tables I. to VIL
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APPENDIX.

Systems of Weights and Measures.

The English standard unit of weight is 1 powni aroirdupois containing 7>000
grains.*

One pound (lb ) = 16 ounces.

1 ounce (oz.) s 16 drachms.

1 quarter ss 28 lbs.

1 hundredweight (cwt.) ^ 4 quarters.

1 ton 20 cwts.

In the metrical system, the gramme (the weight of I cubic centimetre of distilled water
at 4* C.) is taken as unit for small weights, and the kilogramme (the weight of 1,000 cubic
centimetres or 1 litre of water at 4* C.) for greater quantities.

The gramme is divided into 10 decigrammes, 1(X) centigrammes, or 1,000 milligrammes.

1 gramme s 15*4323 grains.

1 kilogramme = 2 204'*67 lbs., or
10 kilogrammes s 22 lbs., approximately.

The weight of 1 cubic foot of water is 62*424 lbs. (ss 1,0(K) ozs. nearly).

MtaaurtB,—The English standard unit of length is 1 yard, which is subdivided into

3 feet, 36 inches, or 482 lines.

The units used as the measures of surfaces and volumes are the square and cube
respectively of the linear units.

Thus— 1 square yard = 9 square feet.

1 square foot s: 144 square inches.

And 1 cubic yard » 27 cubic feet.

1 oubic foot s 1,728 cubic Inches.

The legal measure of capacity is the Imperial polkm—thsh is,>volume holding 70,000^
grains or 10 lbs. (avoirdupois) of distilM water at the temperaturb of 62* F., and
under a barometric pressure of 30 inches. The Imperial gallon contains 277*274
cubic inches.

1 gallon s 4 quarts.

1 quart % 2 pints. ^

1 pint s 4 gills.

The standard unit of length in the metrical system is the mefre, which is somewhat
longer than the yard.

I metre » 10 decimetres » 100 centimetres ss 1,000 millimetres.
1,000 metres » 1 kilometre.

1 metre » 1*093633 yards a 3'2809 feet » 39*8708 inches.
64 metres a 70 yards, approximately.

,

The measure of capacity is the lUrt—that is, a volume equal to that of 1 cubic decimetre
or 1,000 oubic centimetres. ^

For small volumes the cubic cenfiinslre (generally written o.c.) is taken as unit. )i

1 litre as 0*2*20097 gallon as 61*027 cub. in.

SB 1( pints, approximately.
1 hectolitre (100 litres) as 22 gallona, approximately.

—£ ^ ^ — ....... sod ospadtr are el*® u*al i® the United States, erlth the iseee>
^*8*^ meaiQf^ oapacitr £the apotheoarr's or wine gallon, and that a sliort ton «

f,(m Itai^VM^i^^ly msployed, the XngUsh touaslO owts. being caUM agross ton. 1 wine gaUoo «
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Specille Gravities.

By tptcijie gravity or density is meant the weight of a solid or liquid oompar^ with the
wei|(ht of an equal volume of water at 4* C. By the metrical system, the weight of one
eublo centimetre of the substance in grammes gives at once its sp^ifio gravity.

The specific gravity of solid bodies may be determined by weighing a piece of the sub-

stance, in the air, and then in distilled water ; the difference in weight will indicate

the weight of water displaced, and the specific gravity can be thus calculated. Or, the

weiffht of a known volume of the substance is determined in the specific graviW bottle.

Of much greater importance to the dyer is the determination of the speoinc mravity of

liquids or solutions, for the purpose of determining their degree of purity or of obtaining a
rough estimate of the amount of substance dissolved. The most exact results are arrived

at by means of the specific gravity bottle—a small glass bottle or flask, generally of 25 or

50 C.C. capacity, provided with a stopper, through which a fine hole is piero^ The flask is

filled with the liquid or solution under examination, the stopper inserted, and the super-

fluous liquid which escapes through the hole in its centre is wi^ed off. The flask containing

the solution is now weired, a counterweight exactly equal to that of the empty flask being
placed on the opposite pan of the balance. If the flask is one of 25 o.o. capacity, the weight
in grammes thus obtained will give at once the weight of 25 o.o. of the solution, and dividing

this by 25, will give the specific gravity. If, for instance, the weight of the liquid were
found to be equal to 50 grammes, the specific gravity of the liquid would be ft = 1*20. In
case no other apparatus is at hand, a determination may be made by measuring 10 o.c. of

the liquid from a pipette, and weighing it in a tared flask or weighing bottle. In order

BOW to ascertain the, amount of substance in solution, it is necessary to refer to tables which
have been worked out for most of the substances used in dyeing, with the exception of

the dyes themselves. Thus, if the solution under examination had been one of sulphuric

acki, and showed a density of 1*11, we should refer to the table on p. 164, and see at a
glance that the solution contained l6 per cent, of sulphuric acid (HaSOJ. Or, if it were
one of stannic chloride, we should refer to the table of stannic chloride on p. 274, and see
that it contained 18 per cent, of stannic chloride (SnCl4 -f 5 H«0), and so on.

It should be borne in mind that in estimating the strength of solutions by determining
their specific gravities, the results will be of no value whatever if more than one substance
be in the solution. Thus the specific gravity of a solution of nitrate of iron, containing an
admixture of Glaubersalt, is valueless, since it does not tell us to what extent the increase
in the density of the liquid is due to the nitrate of iron or the sodium sulphate.

In determining specific gravities, it should also be remembered that temj^rature materially
affects the correctness of the results. Most of the tables are constructed for Ifl*" C. or 60* P.

,

and the determinations should consequently be done as nearly as possible at this tempera-
ture. The following may serve as an instructive example of the effect of temperature on
the density :—If a small quantity of aniline oil is poured into a test-tube containing pure
water, it will sink at the ordinary temperature, the oil being then slightly heavier than
water. But the coefficient of expansion of aniline oil is greater than that of water, and, on
heating the contents of the tube, the oil slowly rises, and ultimately floats on the surface,
having now a less specific gravity than water.

JffydromeUra.—The specific gravity bottle is not often employed in dye-houses, its place
being taken in the works by the more convenient hydrometers. The hydrometer most in
use eonsists of a glass tube {the stem), with a large and a small bulb at the end. The large
bulb is fille<l with air to give the instrument buoyancy, while the smaller bulb at the bottom
eervee for the reception of shot or mercury, which causes it to stand vertii^ly in a liquid.

For liquids heavier than water, the sia^ of the larger bulb and the quantity of mercury are
so regulated as to cause the stem to sink within about half an inch of the top in distilM
water at 60* F. This point is marked 1*000. By immenung the instruments in liquid of
known specific gravity, and noting each time the point to which the stem rises out of the
liquid, the other values are obtained, which are transferred to a scale inside the stem. For
Hqiiids lighter than water, the point marked 1 *000 is made to show at the bottom of the
stem ; the graduation is done as before.

On the scale of the specific gravity hydrometer, the differences corresponding to equal
increases in density are not equal, so that an accurate graduation of the tuM shows unequal
intervals.

Bv means of such hydrometers the speotfio gravity of a liquid can be determined by
iinply immersing the instrument in the liquid contain^ In a glass cylinder, and reading on
the spedflo gravity at the point to which the stem sinks into the liquid, oire should, of
eourse, be tuen that the instrument does not touch the side of the vessel.

Hydrometers graduated in degrees, such as those of Twaddle, Battm4, Beck, Cartier,
are in much more general use than the specific gravity hydrometer.

The degrees inTwaddlds hydrometer, which is in general use in England, bear a direct
relatlonsh^ to the specific gravity* The degree Twaddle is obtaineo^m the speoifie
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gravity by tha following role :~Mttltiply 1000, subtract 1000, and divide by 5. Thus, ia

order to convert the speoifio gravity 1*205 into degrees Twaddle, we have—

1*206 X 1000 == 1206
1000

c) 205

41* Tw.

To convert degrees Twaddle into specific gravity : Multiply by 5, add 1000, and divide

by IOOOL Thus for 32* Tw. we should Mve the following

32 X 6 cr 160
1000

1000)U60

1*160 spec, gravity.

On the Continent and in the United States, Baum4*s hydrometer is in general use.

For liquids lighter than water the specific gravity values, and not degrees are used iu

England.

COMPARATIVE TABLE OF HYDROMETER DEGREES BAUMS
AND TWADDLK

Tw. B. Tw. B. Tw. B. Tw.

1 1*4 18 28*4 35 64*0 52 112*6

2 2*8 19 30*4 36 66*4 53 116*0

3 4*4 20 32*4 37 69*0 54 119*4

4 6*8 21 34*2 ! 38 71*4 56 123*0

5 7*4 22 36*0 39 74*0 56 127*0

6 90 23 38*0
i

40 76*6 57 130*4

7 10*2
1

^ 40-0 ' 41 79*4 58 134*4

8 12*0 25 42*0 42 82*0 59 138*2

9 13*4 26 44*0 43 84*8 60 142*0

10 16*0 27 46*2 44 87*6 61 146*4

11 10*0 28 48*2
i

45 90*6
1

62 160*6

12 18*2 29 60*4 il 46 93*6
1

63 1.56*0

13 200 30 52*6
1

96*6 64 159*0

14 21*6 31 64*8 48 99*6 65 164*0

15 23*2 32 67*0 49 103*0 66 168*4

16 26*0 33 59*4 50 106*0 67 173*9

17 26*8
1

34 61*6
1 51 109*2 68 • •

Thermometers and Thermometrle Seales.

Thermometers serve for indicating the degree of temperature, and they are useful, if

not indispensable, to the dyer in carrying out man^ operations of washing, mordanting,
dyeing, ageins, and drying. The thermometer most in use is the ordinary mercurial ther-

mometer. Thiee scales are in use—namely, those of Fahrenheit, Rteumur, and Celsius
(the Centigrade scale). Of these the Fahrenheit scale is used principally in this country
and in the United States, the Reaumur scale in Germany and Austria, while the Olsius or
Centigrade scale, used in France and Scandinavia, although used principally for scientific

purposes, is gradually taking the place of the two older scales.

in the graduating of a thermometer, two points are taken as standards—viz., the

freezing point and the boiling point of water at a pressure <^ual to that of 760 mm. oi

mercury. For the different scales these are fixed at the following points

Freszing Point. Bolling Point.

Fahrenheit, . . . • 32" 212*

Reaumur, . . . • 0* 80*

Centigrade, . . . .
0"

Therefore, 180* F. - 80" R. = lOO" C.

lOO*

To convert the degrees in one scale into those of another we have the simple formula:

—

C. to R. . . *R. « 1*0.
I

F. to C. . . *0. « r CF. - 32).

R. to C. . . *0. « VR. R. toF. . . •F. * f R. + 32.

C. to F. . . ‘F. « fC. +32. ! F. toR. . . 'R, * f CF. - 32).
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TABLB FOB OQNyXRTING DBGBEB8 CSEMTIQBADli (CEIBIUB) INTO
DSGRMBS CAHRCiNUllilXi

lUir, Cent. Vshr. Cent Fahr. Cent 1

32 0-00 102 38*88 172 77*77

34 Ml 104 40*00 174 78-88

36 2*22 106 41*11 176 80-00

38 3*33 108 42*22 178 81*11

40 4*44 110 43*33 180 82-22

42 6*56 112 44*44 182 83-33

44 6*66 114 45*65 184 84*44

46 7.77 116 46*66 186 85*56

48 8*88 118 47*77 188 80-66

50 10*00 120 48*88 190 87*77

62 11*11 122 60*00 192 88*88

64 12*22 124 61*11 194 90*00

66 13*33 126 52*22 196 91*11

68 14*44 128 63*33 108 92*22

60 16*65 130 64*44 200 .
93*33

62 16*06 132 66*56 202 94*44

G4 17*77 134 66*66 204 96*65

66 18*88 136 67*77 206 96*66

68 20*00 138 68*88 208 97*77

70 21*11 140 60*00 210 98*88

72 22*22 142 61*11 212 100*00

74 23*33 144 62*22 214 101*11

76 24*44 146 63*33 216 102*22

78 25*66 148 64*44 218 103*33

80 20*66 160 66*55 220 104*44

82 27*77 162 66*66 222 105*56

84 28*88 164 67*77 224 106*66

86 30*00 166 68*88 226 107*77

88 31*11 168 70*00 228 108*88

90 32*22 160 71*11 230 110*00

92 33*33 162 72*22 232 111*11

94 34*44 164 73*33 234 112*22

96 35*66 166 74*44 236 113*33

98 36*66 168 76*65 238 114*44

100 37*77 170 76*66 240 116*56

Evaporation and Bolling.

Eva^pcratim,--Vfh,tn water is exposed to the air it evaporates^-that is, its particles

pass into the surrounding atmc^here in the form of vapour. The rate of evaporation will

depend upon the amount of moisture present in the air, the barometric pressure, the velocity
of the aur, and the temperature. In a perfectly dry atmosphere, or in a vacuum, the
following figures show the effect of temperature in this respect

TABLB SHOWING THE BABOMETRIO PRESSURE OF SATURATED
AQUEOUS VAPOUR IN MILUMETRES FOR A

GIVEN TEMPERATURE.
Degrees C.

-10 . •

Millimetres.

2*09
Degrees 0.

60 . •

Mllliinetrea

91*98

0 . • 4*6 66 . • 117*48

+ 6 • • 6*63 60 . • 148*79
10 . • 9*16 66 . . 186*94
15 . • 12*70 70 . . 233*08
20 . • 17*60 76 . • 288*60
26 . • 23*65 80 . • 364*62
30 . a 31*65 86 . • 433*00
36 • 41*83 90 . • 625*40
40 • 64*91 96 . • 633*69
46 . • 71*39 100 . . 760*00
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In a perfectly dry current of air the rate of evaporation in drying, for instance, would
be proportional to tneae figures.

BoUing.^AM will be seen from the foregoing table, the tension of aqueous vapour becomes
at 100* C. equal to that of the pressure of the atmosphere (at or near the sea level).

Water is then said to boil—that is, if it is exposed to the air at the ordinary barometric

E
ressure. But if confined in closed vessels (a boiler, for instance) the following relations

etween pressure and temperature are observed :

—

D3sreet0. Pressure. Degrees 0. Pressure.

100 • . 1 atmosphere. 159*22 • • 6 atmospherea
120*60 . . 2 •»

• 166*34 . . 7 ft

133*91 . . 3 tt
170*81 . . 8 ft

144*00 • . 4 99
176*77 . . 9 ft

162*22 . . 6 9t
180*31 . . 10 99

Dissolved substances materially affect the boiling point of water. Thus, a saturated
salt solution only boils at 109** C. In experimental dyeing, soluble salts {e,g, calcium
chloride) are sometimes added to the heating bath for the purpose of raising the
tem^rature sufficiently to cause the water in the dye-pots to boil.

The boiling point of water is also affected by the pressure of the atmosphere. The
greater the height above the sea-level at which the works are situated, the lower will be
the boiling point of the water. Ordinarily, the difference is very small, and has no material

influence ; but under certain conditions it might materially affect certain dyeing operations.

By exhausting the air from a vessel containing water, the liquid may be made to toil at the
ordinary temperature.

In transforming water into vapour or steam, a large amount of energy (in the form of

heat) has to be expended. In physics the amount of heat^ is measured by heat units or
ccUorUs, one calorie being the amount of heat necessary to raise a unit (1 gramme) of water
through 1* C. Thus, in order to raise 1 gramme of water from 0* to 100* C., 100 calories

would be required. The same amount of neat would suffice on the other hand to raise 100
grammes of water from 0* to 1*, or S* to O'*, or 25 grammes of water from 0* to 4*, and so on.

But in order to raise 1 gramme of water at 100* into steam, of the same temperature, the
amount of heat required is no less than 637 calories. In the operation of drying, or in the
use of open dye-vessels or non-condensing engines, the quantity of so-called lateni heat

which thus passes away into the surrounding atmosphere is absolutely lost for all practical

purposes. In like manner a ^cat loss of heat may be sustained by condensation in steam-
pipes which are badly or insufficiently insulated.

The heat apparently lost in the conversion of water into steam shows itself again in the
condensation ofthe steam into water, 1 gramme of steam at 100* containing sufficient heat
to raise 637 grammes of water 1* C. Thus, in the heating of dye-vats by s^m practically

no heat need be lost if the pipes are well insulated, the steam merely serving as a convenient
medium for transferring the heat produced in the toiler to the part of the works in which
it is rMuired.

With a good toiler installation, 1 lb. of coal should convert not less than 7 lbs. of

water into steam at 100*, and this might be practically taken as equivalent to 7 x 637 =
3,759 pound-calories. From this it would, for example, be easy to calculate the amount of

coal necessary to raise a 300-gallon vat of water from the ordinary temperature (say 10^ in

winter) to boiling point. Umng the pound as unit in the calorie, we have 300 gallons or
3,000 lbs. to be raised from 10* to 100*, or through 90* C. = 3,000 x 90, or 270,000 pound-
calories.

Now 3,769 jraund-oalories require 1 lb. coaL

^ »• ” ^ •’

And 270,000 pound-calories require 270,000 x a 72 lbs. about.

And taking the coal at lOs. per ton, this would represent about 4d. in coal.

A calculation of this kind can only give a rough estimate, no account being taken of

esible condensation in the pipes, but it is practically independent of the pressure in the
iler.

HyffFoseopy.

Moisture in the Air.— When water evaporates it is taken up or dissolved by the sur-

rounding atmosphere. The amount of water capable of being thus absorbed varies directly

with the pi^ure and the temperature of the air. When we evaporation has proceeded
for a certain time in a closed space the air becomes incapable of absorbing any further
quantities of water, and is then said to be saturated.
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In the operation of **Mehig,** it is frequently neoesaary to aacertain the relative

moiatnre in the chamber. iRiia la generally effect^ by meana of the wet- and dry-bulb

thermometera, the latter being an ordinary thermometer, while the bulb of the formw ia

kept moiat by being enveloped in wet mualin or oalico. The drier the air the more rapidly

will the water round the wet-bulb thermometer evaporate. In evaporating, the water
absorba heat from ita immediate aurroundinga, and the temperature conaequently falla in

proportion to the dryneaa of the air. In an atmoaphere aaturated with moisture, the two
thermometera will show the same degree of temperature. The amount of moisture actually

present in the air can be obtained by reference to tables. This, however, is seldom done in

the works, the difference in the temperatures of the two thermometers being a sufficient

guide to work by.

Another instrument for measuring the moisture in the atmosphere is the hair-hygrometer,

the action of which depends upon the fact that a hair will expand in a moist atmosphere,
and contract in a dry one. Of the various instruments constructed on this principle, that

of Sauasure, as improved by Hettinger (see Fig. 121), deserves attention.

Pig. 121.-*Hottinger’8 hair-hygrometer.

It contains a well cleansed hair, made fast at its upper end, while the lower end passes
round a small pulley, to which is attached a finger. The hair is kept stretched by means
of a weight of half a mmme attached to its lower extremity. When drying, the hair
contracts, and draws de finger to the left ; when moistened it expands, and the weight
draws the finger to the right. The instrument is enclosed in a small glass case when not in

use. Before Ming used it is tested by simply inserting a sliding frame of wetted muslin
into the case. The air will quickly b^me saturated with moisture, and the corresponding
temperature is read off in the thermometer. The index of the hygrometer should now rise

to lUO ; if this is not the case it is brought to that point by turning the index or finger.

After withdrawing the wet muslin, the hygrometer is exposed to the atmosphere, the
moisture of which is to be determined. The point on the scale at which the index remains
etationary indicates directly the percentage of saturation of the air by moisture.

When air saturated with moisture is cooled, the moisture condenses and becomes
visible as fog or mist. This is especially the case ow^ dye-houses where many
o|m dye-vats are being used. Under such conditioite>|fii#'^ole room is frequently filled

with such a dense fog that the work may become im|ttd^. The admission of oold air from
the outside only makes matters worse, causing more condensation. By heating the air
before it enters the room, the fog or ** steam could be done away with to a great extent
or altogether. The evil is also greatly lessened by fixing a wooden hood, connected with a
ine, directly over each dye-vat, so that the steam is drawn off before it hns time to get
into the air of the room.

Light and Colour.

Acoording to the present accepted theory, light is produced by the rapid undulatory or
wave movementi of the universal ether. Tbm movemenu tahe place in any direction
psrpendiottlar to the path of the ray in ordinary light, whereas in so-called polarised light
the other oecillatee in one plane only. The wave-lengths as well as the number of osoiUa-
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tions per 160011(1 vary with diflbrent kinds of light, aa ia seen from the following measurements
of ITreanel :• -

COLOUB Of Light.
Wave-lengths in air,

expressed in millimetres.
Number of oscillations
per second (in billions).

Violet, . . • . • 0000423 735
Dark blue, . . • • 0*000440 691

light blue, .... 0*000475 653
Green, 0*000511 607
Yellow, .... 0*000551 563
Orange, 0*000583 532
Red, ..... 0*000645 500

When a ray of light passes from one tranapasent medium into another of different
density, its path is altered, and the light is said to TtfnuUd* The degree of refraction
varies with the differenoe in the density of the two media and with the wave-length, those
rays being refracted most which have the smallest wave-length. Thus, by passing a ray of
white light through a glass prism, we are able to decompMe it into its constituent parts ;

in other words, to analyse it. White sunlight decomposed in this manner yields a so-called
specfrum, in which the eye is able to detect the following colours—red, orange, yelldW,
green, blue, and violet. The coloured light in 1,000 parts of white sunlight is (listributed,

according to Rcxxl, as follows :

—

Red, • . • . •

Orange-red,
Orange, ....
Orange-yellow, .

Yellow, • « • •

Greenish-yellow,

64
140
80
114
54
206

Yellowish-green, • . 121
Green and blue-green, . , 134
Sky-blue, 32
Blue, 40
Ultramarine and blue-violet, • 20
Violet, • • • • • 5

The solar spectrum contains besides, other niys beyond the violet (ultra-violet rays) and
beyond the red (ultra -red or heat rays), which are not visible to the eye.

Kach colour in the spectrum consists of uniform or homogeneous light ; it cannot be
further decomposed. But the colours which we perceive in everyday life never consist of
homogeneous light ; they are always mixtures of diflerently coloured rays. This fact can
be readily demonstrated by means of the obaorfftwii-spectrumy produced by passing a ray of
white light through a solution of the colour, and observing the result in the spectroscopic,

or by the direct analysis of the light reflected from the object in the same instrument.
Thus, a solution of picric acid in water, and a piece of flannel dyed with this colouring
matter, both produce in our eye the impression of an intense yellow. But when we come
to analyse the yellow in the manner indicated, we shall find that it not only contains the
yellow of the spectrum, but also all the rays from the red end as far as the blue and violet,

which latter are extinguished. The light entering our eye contains indeed all the yellow of
the spectrum, but. in addition to this it contains the r^, green, and bluish-green parts of
the spectrum. But these are balanced in such proportions as to produce white, and our
Impression of yellow is caused, therefore, by the pure yellow of the spectrum mixed with a
large proportion of white light. Similarly, a solution of Magenta does not appear red
because it allows only the rra rays of the spectrum to pass, but be<»iu8e it absorbs that
portion of the spectrum whi«^ is complmMfUary to it—viz., the green—allowing all the rest

to pass, and our impression of redHs, therefore, produced by the red of the spectrum mixed
with a large proportion of white, il^in, a solution of indigo extract gives an absorption-
spectrum which shows a dark band in the yellow. It allows the blue and all the other rays
to pass, exc^t yellow, with the result that a blue mixed with a large proportion of white is

prciduced. Other colouring matters behave in a similar manner; no colour ia known which
allows only homogeneous light to pass. To the presence of white light in a colour is due in

a great measure its brilliancy.* Each dyestufi has its own characteristic absorption-spect-
rum, and on this will depend to a very great extent its behaviour in admixture with other
colours and its appearance under different illuminations,t To the absorption-spectra are

* See A. Scheurer, *' On yellow and the limit of the yellow sensation,’* .foum. Sot, Dytrt and Cel.,

p. 105, 1801.

fFor a full sooount of the absorption speotra of the arttftolal dyestuffs, the reader is referred to Dr.
J. Formdnek’s work, Untertaehung tmd A'scAwtis erganiteher fwrMoi^t aMf neklrodtopieehem Wege.
Julius Springer, Berlin.

66
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also due the effisots produced by mixing two or more oolouring matters. Thus piorio aoid

and indigo extract yield green, but the edeot of green is not produced by the one only

allowing yellow rays, the other only blue rays to pass, but because bo^ allow the green

rays to pass through unchanged, aocompanied by a certain amount of white light.

It has already been seen that white solar light can be decomposed.into a number of

coloured lights. By reuniting these, white light u again produced. The same effect—vis.

,

^lijte—is also produced by swing two lights, the colours of which are complemratary to

each other—for instance, orange and indigo, red and green. Exactly the opposite is the

case with 9olvi%on$ of two complementa^ oolours. Thus a solution of two such <^m-

plementary oolours as indigo-blue and orange, if sufficiently concentrated, allows no light

to pass through, and a black results. If the solution be diluted far enough greys will

result--».e., nuxtures of blaok and white.

llie behaviour of dyed textile fibres is analogous to that of the solutions of the

corresponding dyestuffia The fibres are all translucent, and hold the oolours or rather

their fakes in a state of solid solution. The light which strikes a piece of dyed material

penetrates to a certain distance into the substance of the fibre, is deprived of some of its

constituents, and is reflected back, entering the eye with the same result as would have

been obta^ed by passing it through a sokittion of the dyestuff or dyestuffs employed.
The three sim^e orprimary colours at present adopted by physicists are im, green, and

blue. But for several reasons it is better for the dyer to accept as his priinair colours

the older classification of red, yelloW|,and blue. Add to these black and white, ana we have

all the primary impressions which the eye is capable of receiving. From r^ and yellow

we obtain orange, from yellow and blue, neen, and from blue and red, violet. Red,
yellow, and blue mixed together in the right proportion give blaok or grey, as in the case

with the complementary cmours.
F. V. Kaltab’s colour analyser (Engl. Pat., No. 15,263, 1907) represents a convenient

device for indicating how any given colour may be matched. It consists essentially of three

superposed discs of transparent celluloid which can be turned round a common axis. The
bottom one is red, the second yellow, and the third blue. The discs are not uniformly
coloured throughout, but are built up of eight sectors representing the colour (e.y., red) from
the darkest to the palest shade. One of uie sectors is colourless. A fourth disc, made up
of different shades of gr^, is provided with the instrument and is found necessary in the
matching of certain omours.

The colour of an object will depend Uk a very great extent on the nature of the light

with which it is illuminated. This is a matter of fact which few can have failed to observe
in everyday life. Even during the day-time there is a marked contrast between the green
colour of the leaves of trees and of meMows in the morning and evening, which is not duecolour of the leaves of trees and of meadows in the morning and evening, which is not due
to a change in the green, but to a change in the light. Still more mark^ is the contrast
shown by many oolours in bright daylight and in gas or lamp light. Most yellow, green,
blue, and certain compound shades are very diffioult to judge by gaslight. Some ooloursSome oolours
appear totally different by gas or lamp light to what they do by da^ight. One of the
mo^^striking eumpljM oHhm kind is the green produced by a mixture of Aoid violet 7 B

it is a full, but not very brilliant, green, whereas byand Napthoi-yellow 8. By da;

gas or lamp light it is not possible to detect in it the slightest trace of green ; it is simply
a dull violet. In the dyeing of compound shades, due notice should be taken of this and
similar facts. One can easily imagine, for instance, the result in a yam-dyed figured dress-
fabric, if two lots of the yam had been dyed the same colour but with different dyestuffs by
different dyers, and used by the manufacturer indiscriminately either in the warp or weft.
The pieces would probably look all right in the day-time, but at night the effect might be
grote^ue.

The best light for the matching of oolours during the day-time is that coming from the
north because it is least subject to variations.

When dyers were limitM to a small range of oolouring matters-~e.p., when the only
blue vms Indigo—there was not so much trouble in colour nmtehing, but the multiplicity
of artificial dyes, each with its own peouliaritiei, has greatly increased the difficulties of
the dyer in this direction. Two blues, fmr example, may match in daylight, but in
gaslight one may appear greener, the other redder.

^
For these various reasons the need of an artificial light which can be relied upon for

colour matching has long been felt, not only by dyers but also by calico and paper
printers, Ac. It is well known that none of the ordinary artificial lights are at all reliable
as regards colonr matching. The electric arc light is more satisfactory than the incandescent
eleotno or gas Bght, and: has-been Urgely used in dye-houses. The light nroduced bv

similar facts. One can easily

fabric, if two lots of the yam

printers, Ac. It is well known that none of t^ ordinary artificial lights are at all reimble
as regards colonr matching. The electric arc light is more satisfactory than the incandescent
ri^nc or gas Bght, and: has ^n Urgely used in dye-houses. The light produced by
bnmiiig magnerium jure or ribbon hM also been much employed in matching, but this

ttuulftrd The Ught refleoted from » white olond

TrWIWTfn
standicde

be defective to the extent to which their spectra depart from that of this
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In ordinary ffailight and inoandefloent electric liffht there ia wesent a laive excess of rays
from the red end of the spectrum, and a deficiency of rays from the violet end. Incandescent

f
asliffht, electric arc light* and the magnesium light approach more nearly to the standard,
ut these contain an excess of violet as well as of red rays.

1 -...A t 1 ^ i j. •
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TABLE OF

Name.

1. Aluminium,

2. Antimony,

3. Argon, •

4. Arsenic, •

5. Barium, •

6. Beryllium,

7. Bismuth, •

8. Boron,

9. Bromine, •

10. CSadmium,

1 1. Cmsium, •

12. Calcium, .

13. Carbon, •

14. Cerium, •

15. Chlorine, •

16. Chromium,

17. Cobalt,

18. Copper, .

19. Dysprosinm,

20. Erbium, •

21. Europium,

22. Fluorine, .

23. Gallium, .

24. Gadolinium,

25. Germanium,

26. Gold,

27. Helium,

28. Hydrogen,

29. Indium, •

30. Iodine,

31. Iridium, .

32. Iron,

.

33. Krypton, .

34. Lanthanum,

35. Lead,

36. Lithium, .

37* Lntetinm,

.

38. Magneeium,

39« Manganese,

40. Meronry, .

41. Molybdeottm,
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ELEMENTS, THEIR SYMBOLS AND ATOMIC

WEIoStS (0 - 16).

Atomio I

WeighU
1

A1 27*10

Sb 120*20

Ar 39*90

As 74*9%!

Ba 137*37

Be 9*10

Bi ^208-00

B 11*00

Br .
79*92

Cd 112*40

Cs 132*81

Ca 40*09 ,

C 12*00

Ce 140*25

Cl 35*46

Cr 52*00

Co 58*97

Cu , 63 57

162*50

Er 167^
Eu 15*2*00

FI 19*00

Ga 69*90

Gd 157*30

Ge 72*50

Au 197*20

He 4*00

H 1*008

In 114*80

I 126*92

It 193*10

Fe 55*85

Kr &3*()0

La 139*00

Pb 207*10

Li 7*00

Lu 174*00

Mg 24*82

Mn 54*93

Hg 200*00

Mo 96*00

Name.

42. Neodymium,

43. Neon, .

44. Nickel, •

45. Niobium, •

46. Nitrogen, •

47. ^[}i)mium, •

48. Oxygen, •

49. Palladium,

50. Phosphorus,

51. Platinum, •

52. Potassium,

53. Praseodymium,

54. Radium, .

55. Rhodium, .

56. Rubidium,

57. Ruthenium,

58. Samarium,

59. Scandium,

60. Selenium, •

61. Silicon, •

62. Silver, •

63. Sodium, .

64. Strontium,

65. Sulphur, •

66. Tantalum,

67. Tellurium,

68. Terbium, •

69. Thallium, •

70. Thorium, •

71. Thulium, •

72. Tin, .

73. Titanium,

«

74. Tungsten^

75. Ufaoingi,

76. .liJpDadium,

77- Xenon,

78. Ytterbium,

79. Yttrium, •

80. Zinc,

.

81. Ziroonium,

Symbol.
Atomic
Weight.

Nd 144*30

Ne 20*00

Ni 58*68

Nb 93*50

N 14*01

Os 190*90

0 16 00

Pd 106*70

P 3100

Pt 195*00

K 39*10

Pr 140 60

Ra 226*40

Rh 102 90

Rb 85*45

Ru 101*70

Sm 160*40

Sc 44*10

Se 79*20

Si 28 30

Ag 107*88

Na 23*00

Sr 87*62

S 32*07

Ta 181*00

Te 127 60

Tb 159 20

T1 204*00

Th 232*42

Tu 168*50

Sn 11900

Ti 48*10

W 184*00

U 238*50

V 51*20

X 130*7

Yb 172*00

Y 89*00

Zn 65*37

Zr 90*60
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INDEX.
"

Pages 749-874 refer to the Analytical Part.

Abbreviations of Part VIL, 374.

Absolute alcohol, 298.

Acacia catechu, 368.

Acetates, 170, 764.

Acetic acid, 170, 763.

Auetin, 300.

blue, 490.

Acetinduline, 490.

Acetopurpurin, 393.

Acetylene blue, — sky-blue, 422.

Acid alizarin black, 636 ; blue, 611

;

— green, 612 ; — grey, 612.—- alizarin colours, 634.

anthracene colours, 634.

azo rubin, 628 ;
— azo yellow, 619.

black, 663; —blue, 649; —brown,
556 ;

— crimson, 628 ;
— fuchsine, 633 ;

— green, 653; —magenta, 533, 634;
— mauve, 641 ;

— rhodamine, 634 ;— roe*

amine, 541 ;
— rubin, 633 ;

— violet, 637,

538, 639, 641 ; —yellow, 516, 518, 619.

chrome colours, 631, 634.

colours, 609 (Single brands, see also

above. Acid azo rubin^ Acid blaek, Ac.).

Application of, 510.

Be^viour of, towards reducing

agents, 610.—— Constitution of, 609.

Experimental dveing with, 741,-r

Method of dissolving, 611.

Methods of removing, from the fibre,

516.

Acidimetry, 761. *

Acids, 163.

Action of, on cottoni 28, 31.

on silk, 63.— — on wool, 64.

Acridine golden yellow, 473 ;
— orange, 478

;

— red, 469.

Aorolelne, 174.

Adjective colours, 2.

Adrianople rod, 679.

Afghan yellow, 407.

After-ohroming methods, 384, 631*

Ageing, 7, 236, 267, 649.

of logwo(^, 331.

Akm4-yeUow, 520.

Alcohol, Absolute (Ethyl or Ordinary), 311.

AiayU 300.

Methyl, 298.

Aldehyde, 299.

Algol colours, 672.

Alizadine black, 632.

Alizarin, 362, 670, 673.

Application of, 679.

to cotton with alumina mordants,
679.—— to cotton with mordants other than
alumina, 697.

to linen, 698.

to silk, 6(X).

to wool, 598.

blue shade, yellow shade, for red, for

violet, G, V, 678.

Commercial, 578 (see also 362).

Constitution of, 671.

lakes, 673 ; — pinks, 596.

No, 6, 602.

XK>wder, S, 2S, 3S, W, WS, 3WS, 677,

601.

Reactions of, 678.

red, syn. of Alizarin, ^

red dyeing processes, 694.

azo colours, 634.

astrol,613; — black, 611,626 ; — blue,

607; blue S, 609; blue-black, 616;
— bordeaux, 603 ;

— brown, 602 ;
— car-

mine, 601 ; Commercial, 678 (see also 362)

;

— cardinal, 606; — oyanin, 604, 606;
— cyanin green, 614; — oyclamin, 606;
— dark blue, 610; — dark green, 627;
— emeraldoi, 613 ;

— fast grey, 616 ;— gar-

net, 606 ; — green S, 610, 611 ; — green B,

Q,627;—green, see also Coerulrtn;— helio-

trope, 616 ;
— indigo blue S, 610 ;

— irisol,

613 ;
— maroon, 606 ;

— orange, 607 ;

— powder,677,601 ;
— red, syn. of Alizarin;

— rubinol, 614 ;
— saphirol, 612 ;

— sky-

blue, 613 ; — violet, 697, 616; — viridine,

614; —yellow A, C, 623; — yellow FS,
644; — yellow Q G, R, 642.

colours, 664, 671 (Single brands, see also

above. Alizarin, and Amarin oMrol, Ac.).

— General methods of dyeing, 664.
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Alkftli (Sdvaff soda), SOd
Aotion of, on cotton, 32*

on silk, 64.

on wool, 51, 65.

Une, 544; —brown, 435; — dnrk

brown, 436; —Isst green, 554; — gsniet,

394; — orenge, 399; — ie4r394; — red

brown, 436 ;
— yidlet, 540 ; ^ yellow,

403.

Alkalimetry, 751.

Alkaline obrome mordnnt, 251.
^ iron mordants, 266.

pink mordant, 223, 595.

Alpaoa wool, 46.

Alpha-naphthol, 685.

orange, 520.— snlnhonio 4oidB. 687a 688.

Alidia-n^tbyb^e, 677, 682, 6871

daret, 682.

sniphonio acids, 688.

Alsace green, 628, 6^.
grey, 500. »

Alum, 226, 233, 235, 237, 238, 788.

Basic, 227.

Gake (Ooncentiated or Patent), 22A
Nentim, 2^.

Alnn^init, 221.

Alominate of soda, 223, 695, 789.

222.

Aluminium, 221, 788.

acetate, 229, 234, 461, 481, 789;— arseoat^ 224; — bisulphite, 228;
— chlorid^ 227 ; —chloride-acetate, 232

;

— hydroxide (^drata^, 221; — hypo-
chlorite, 228; — hyposnlph^ 228; —
mordants, 232, 461, 565, 568, 569, 579, 585,

591, 592, 594, 595, 599, 601, 788 ; .-HA^^te,
228 ;

— nitrate-acetate, ^2 ;
— oxalate,

232 ;
— oxide, 221 ; — phosphate, 224

;

— salts, 223, 770; — sulphate, 224, 233,

235, 236, 238, 585, 599, 601 ; — sulphate-
acetate, 231, 234; — sulphite, 228; —
sulphocyanide, 229 ;

— tartrate, 232, 237

;

— thiocyanate, 229 ; — thiosulphate, 228.

compounds, Analjrsis and determina-
tion of, 788, 864.

Amarant^ 466, 468, 528.

spirit, 273.

Amido acid black, 563.

alisatin, 606,

azo benzene,— toluene, 676, 683, 687.
chrysoidine, 683. ,

'

diphenylamine, 383.

G acid, 383, 689 ;
— R add, 689.

naphthol, 683.

— black, 563; —ether, 383, 687;— ted, 531 ; — sulphonlo adds, 689.

Amino, see Amido.
Ammonia, 214, 759.

Action d, on cotton, 32.— alnm, 226.

Anhydrous, 214.

soda proeeas, 200.

Speoino graVify o^ 215.

Ammoniac, 8ai, 216.

Ammoniaioal cochineal, 366.

Ammonium acetate, 217; — bicarbonate,

216; — carbamate, 216; —carbonate,

216; —chloride, 216; —hydroxide (hy-

drate),214,759; — oxalate, 217 ; —salts,

214; — sulphocyanide or — thiocyanate,

;
— vai^ate, 295.

Amyl alcohol, 300.

Amyloid, 28.

Amdysis and valuation of materials used in

dydng, 749.

Qravimetric and volumetric, 749.

of colouring matters, 810, 841. 843, 846,

847, 848, ei stq.

of textile fabrics, 859.

Anhydrous ammonia, 214.

Anim|l Bbres, 45.

AniUAe, 676, 685, 808; — hydrochloride or
— salt, 686, 808, 810 ;

— sulphate, 686.

Diazotisation of, 676.

blhck, 644 ; ag^, 649, 655 ; bottomed,

656; dyed, 648; Green’s, 655, with
paraphenylene diamine, 655, 657 ; Steam-,

653 ; topped, 656 ; Vanadium-, 653.

Composition and constitution of, 645.

Greening of, 655, 656.

Methods of dyeing on cotton, 648.

on wool and suk, 657.

blue, boL in spirits, 479 ; sol. in water,

545 ;
— orange, 472 ;

— red, 465 ; — yel-

low, 516.—— oil. Aniline salt, see i4n*7in«.

spirit, 273.

AniUsme, 685.

Anisidine, 686.

Amsoline, 468, 506.

Annatto, 358.

Anthra chrome colours^ 634.

Anthracene, 571.

acid colours, 634, 635.

blue, 605, 606; — brown, 602; —
green, 617; — red, 640; — violet, 616;

' — yellow, 642.

chromate colours, 633, 634
chrome colours, 634, 635, 636.

Anthracite black, 560.

Anriiracyl colours, 634
Anthraflavone, 672.

Anthragalbl, 602.

Anthrapurpurin, 577.

Anthraquinone, 571.— black, 449; —;blue, 616; — green,
" 616 ;

— violet, 615.

Antichlor, 198.

Antimonic acid, 289.

Antimonine, 392.

Antimonious aci^ 289.— oxide or Antimony trioxide, 289, 799^— Buli^te, 289.

Antimony, 289, 799.

Analysis of compounds of, 799.
Salts of, 289.

Apphoation of, 291, 460.
Antimonyi sulphate, 299.
Apollo rod, 529.
Aqua fortis, 168.

Aroha (see Orrhif), 363.
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Atom oateoho, 368.

Argol (see Tartor), 193, 767*

Axmoa yellow, 40^.

Aromatic oompotinds, 684.

Arsenate, Aluminium, 224.

Ferric, 264.

of soda, 202, 800.

Arsenic acid, 800, 801.

compounds. Analysis of, 800.

Determination of, in fibre, 866.

for fixing iron mordants, 267, 697.

Aosenious acid, 800.

Arsenite, Normal solution of sodium, 783.

Artificial fibres, — silk, 70.

organic colouring matters. 376, 841.

Auramine, 473, 474.
.1.

Aurantia, 609.

Aureolin, Aurolin, 409.

Aureosin, 603.

Auronal colours, 449.

Aurophenine, 406.

Aurophosphine, 472.

Autogene black, 449.

Autogenetic colours, 3.

Auxoohromous groups, 4, 376.

Azaielne, 466.

Azarin, 624.

Azine green, 478 ;
— scarlet, 470.

Azo acid black, 563; — blue, 642, 543;
— brown, 657 ;

— carmine, 631 ; ma-
genta, 531 ;

— violet, 630.

Azo black, 668 ;
— black-blue, 083 ;

— blue,

412 ;
— bordeaux, 527 ;

— brown, 666 ;— carmine, 536 ;
— coccin, 526, 639 ;— Corinth, 427 ;
— diphenyl blue, 490

;

— eosin, 620 ;
— flavin, 619 ;

— fuchsine,

531 ; — grenadin, 530 ;
— merino black,

663 ; — patent black, 663 ; — phosphinei
472 ;

— red, 629 ;
— rubin, 628 ;

— violet,

425 ;
— wool violet, 536 ; — y^ow, 619.

Azo colours. Analysis of, 843.

Insoluble, developed on the fibre, 673.

Azophor black, 683 ;
— red, 678, 680.

Azotol, 683.

Bablah, 186.

Back chroming, 334, 338.

Banyan tree, 367.

Baphia nitida, 360.

Barium peroxide, 220; — sulphocyanlda of
thiocyanate, 220.

Bark, see Quercttron hark,

Barwood, 360, 835.

spirit, 276.

Base blue, 480.

Bases, 192.

Basic alum, 227.

chromic chloride, 244.

colours, 466, 846.

Application of, to cotton, 468, 461,
462.

to mixed goods, 464.

to silk, 463.— to wool, 462.

— Experimental dyeing with, 740.

Basic colours. Fastness of, 458, 463.
Methods of dissolving, 469.
Mordanting for, 469, 478.
One bath dyeing with, 462.
Reaction for detecting, 468.
Theory of dyeing with, 467.

Toping direct cotton colours with.
380, 386.

’

Treatment of, with copper sulphate,
468.

cupric acetate, 284.
Basle blue, 488.

Baum4 degrees, 877.

Bavarian blue, 481, 485.

Beeswax, 174.

Bengal catechu, 369.

Benzal green, 476.

Benzaldehyde greens, see MalachiU^
and Vidofia gruns, 476-478.

Benzene, 298.

Benzidame, 685.

Benzidine, 676, 683, 686.

colours, 377.

Benzine petroleum, 298.

Benzo azurin, 472 ; — black-blue, 418

;

— blue, 413, 414; — bordeaux, 390;— brown, 428, 436 ;
— chrome black, 442 ;—chrome black-blue,419;—chrome brown,

429 ;
— copper blue, 418 ; cyanin, 418

;

— dark brown, 428 ; — dark green, 411

;

— fast black, 441 ;
— fast blue, 418 ;— fast

grey, 441; —fast orange, 398; —fast
red, 390; — fost scarlet, 390; — fast

violet. 426-.; fiavine, 473 ; — green, 41 1 >— in<9g(^blue, 418; — navy-blue, 418 >— nitirol black, 443 ;
— nitrol bordeaux,

397f nitrol brown, 430 ;
— olive, 41 1

;

^ orange,' 397 ; — purpurin, 388 ;
— rho-

dulin red, 390; — scarlet, 393; — sky-
blue, 414 ;

— violet, 426.

Benzo^ green, 476.

Benzyl black, 663 ; — green, 655 ;
— violet,

493.

Berries, see Persian berries,

Betanaphthol, 685.

Azo-compounds of, 674, 686.

orange, 620.

sulphonic acids, 688.

Betanaphthylamine, 677, 682, 687.

sulphonic acids, 688, 689.

Bi-, see also Dt-.

' Bichromates, 248, 789.— as wool mordants, 265, 337, 668, 631.

Bichrome, syn. of Potassium or Sodium
hichromaie,

Biebrich acid blue, 649 ;
— acid violet, 637

;

, — patent black, 662 ;
— scarlet, 623.

Binacid potassium oxalate, 193.

Binarsenate of sodium, 202.

Binoxalate of potash, 193.

Binozalates, see OxalaUs.

Bismark brown, 497.

Bistre, 693.

Bisulphates, 164.

l^ulphide of carbon, 298
Bisulphites, 167, 784.
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Biza oreUana, 368.

Bixin, 358.

Black, Aniline, see Aniline Hack.

Chrome-, 335, 337.

ooohineal, 365. s

Copperas-, 334, 336, 336. f *

dydng, see also under Lo^woodri
of discharged silk, 348. ^
of raw nlk, 341. ^

'

of silk, 341.

liquor, 261.

Blackley blue, 545.

Bleach, Full and half, of liqen, 127.

Bleaching, see also Discharging and Washing.
compounds. Analysis of, 782.

kiers, 90, 100, 101, 111-120.

liquor, see Hypochloritss.

of cotton, 87.

of hemp, 132.

of jute, 132. ^
of linen, 12^-

of silk, 165, 160.

of souple silk, 166.

of tussur silk, 162.

of wool, 149.

powder, 218, 782.

Bleeding of colours, 747.

Bleu de Inmi^re, de nuit, 480.

Blue, see also Aniline Blue, Bduble Blue, Ac.

blade B, 668; — developer A N,
383 ; — for cotton, 546 : — for printing,

490; —green, 664; — P 622;
Pru^an—, 265, 695 ; stout, see Cupric
sulphate

;

— Yetdigrii^'284 ;
1— vitriol, see

Cupric sulphate.

Boiled-off liquor, 156.

Boiling and evaporation, 878, ^
* /

-•i

BoiKng-off nlk, 156.

Bombay catechu, 368.

Bonsors bbek, 337.

Borax or Borate of sodium, 204. ,

Bordeaux^ 528, 530.

Botany wnol, 46.

Bowkmg, 88.

Bowl^it,‘273.
Brasilein, Brasilin, 359.

Brazil wood, 359, 8^
Breaking of flax, 42.

Bright green, 475.

Brightening (silk), 64.

BfMPantadd carmine, 531 ; —acid green, 555

;

—^alizarin blue, 025 ; — alizarin bordeaux,
604; — alizarin oyanii^ 606; — ardril,

530 : — azurin, 413 ; — benzo ’bine,' 411

;

— beQzo gram, 414 ; — black, 557 ;— bor-

deanx,&i2; — ohroine black, 635

;

mnisin, 528; —cochineal, 523; —coi^,
388; — cre^ blne^ 487; crooeln, 525;
— gallooyanine, 622; — geranin, 395;
— greepp 478; — milling blue, 550;— milling green, 555; — orange, 521;
— purpurin, 389; •— ihodnline^ 470;— scanet^ 522, 525; — sulphone aznr^
542 ; — enlphone violet, 537 ;

— wool blue,

550 ; — ye&ow, 405, 519.

Broad wadung machine, 141,

Bronze liquor, 693.

Buff, Iron, 694.

Buffalo rubin, 527.

Burrs, 151.

Byssus, 69.

Caorou de Laval, 449.

Cactus opuntia, 365.

Csssalpinia, 359.

Cake alum, 224.

Calcium acetate, 220, 764; —carbonate,

219; —chloride, 218; —hydroxide (—
liydratejL 218 ;

— hypochlorite, 218, 782 ;— 217 ;
— sulphate, 218 ;

— sulpho-

oysbido or thiocyanate, 220.

GameTs hair, 46.

CampeCchy wood, 330.

Camwo(ffl, 360, 835.

Canelle, 497.

Capillary analysis, 846.

Capri blue, 487.

Caput mortuum, 259.

Carbamic acid, 216.

Carbazol yellow, 402.

Carbide black, ^6.
Carbolic acid, 684.

Carbon bisulphide, 298 ;
— tetrachloride,

298.

Carbonising, 31, 54, 151.

Cardinal, 466, 468 ;
— red, 527.

Carmin, Indigo, see Indigo extract.

Carminio acid, 365.

Carmoisin, 528.

Gamotine, 409.

Carthamin, 358.

Carthamus tinotoria, 358.

C!ashmere black, 563.

wool, 46.

Castor oil, 175, 206, 208, 301.

Catechin, 183, 369.

Catechol, 179.

(yatechu, 363, 841.

Black on silk with, 345.

Gateohutannio acid, 183, 369.

Cattu italiano, 449.

Caustic potash, 192.

soda, 194, 757.

Normal solntiqn of, 753.
Celestine blue, 621.

Cellulose, 25, 26.

Centinormal solutions, T50.
Centrifugal machine, see Hydro extractor,

Cerasin, 528.

Cerise, 466, 468.

Cerium, 2^.
Cenilein,-see Coeruktn.
Chappe silk, 61.

Chemicals, 163.

Chemioking, 103.

Chestnut extract^ 185.

.Chicago blue, 414^ 416 ;
— orange, 400.

Chili saltpetre, see Sodium nitrate,

China blue, 546.

grass, 44.
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Chloramine brown, 420 ;
green, 412 ;

—
orange, 401 ;

— violet, 426 ; — yellow,

406.

Ghlorantine brown, 437 ;
— lilac, 428 ;

—
re^ 393 ; — yellow, 407.

Ghlorazol blue, 424 ;
— brown, 437 ;

—
green, 412; — yeUow, 407.

Cmoride of lime, potash, or soda, see Calcium,

Potassium, or Sodium hypoehloriU.

Chlorides, 168.

Chlorin, 628.

Chlorinating of wool, 66, 151.

Chlorine, .Action of, on cotton, 38 ; on jute,

44 ; on wool, 67, 661. ^

Chloroanisidine P, 682.

Chlorophenine orange, 401 ; — ycflbwS.406.

Chromanile black, 444 ;
— brown, 431.4

'

Chromate, Red, syn. of Potassium hichrssnate,

black, 632, 636; —of lead, 690; —
method, 633.

Chromates, 248.

Chromazone red, 630.

Chrome, syn. of Potassium or Sodium
hichromats,

alum, 242; —black, 336, 337;*-i^
brown, 656 ;

— fast colours, 634 ;
— fast

yellow, 642, 643 ; — green, 692 ;
— mor-

dants, 261 ;
— orange, 691 ; — patent

green, 637 ;
— violet, 496

;

— yellow, 642,

690.

Chromic acid, 248, 790 ; as a wool mordant.
266.

anhydride, 248.

compounds, see also under Chromium,
Chromine, 408.

Chromite of soda, 261.

Chromites, 240.

Chromium, 239, 789 ; see also Chromic
add and Chromic anhydride,

acetate, 246, 791 ;
— arsenite, 246,

692 ; — bisulphite^ 246 ;
— chlorate, 244 ;— chloride, 244 ;

— chloride-acetate, 247

;

— chromate, 260; — duoride, 244, 256,

384, 632 ;
— hydroxide (— hydrate), 240

;

— monoxide, 239 ;
— mordants, 251

;

— mordants (M.L.B.), 260, 263 ;
— nitrate^

244; — nitrate-acetate^ 247; — oxide,

239; — phosphate, 246; salts, 241;
— sesquioxide, 239 ;

— sulphate, 241

;

— sulphate-acetate, 247 ;
— smpho-eyanide

or thiocyanate, 246 ;
— trioxide, 248 ;

—
tungstate, 296.

compounds. Analysis and determination
of, 789, 864.

Application of, 2!6I.

Chromooyanine, 622.

Chromogene, 4, 376, 637.
‘

Chromophor or Chromophorous groups 4, 376.

Chromotrop, 632, 633, 634.

Chrysamin, 401, 402.

Chrysaniiine, 472.

Chrysaurein, 520.

Chryseolin, 520.

Chrysoidine, 471.

Chrysoin, 620.

Chr^lin, 603.

Chrysophenine, 406.

Ciba blue, 660 ; — red, 666 ; — violet, 661.
Citrio acid, 172, 768.

CitiDnin, 616, 619.

daytqn cloth red, 640 ; — yellow, 408.
Cles^g^see Turkey-rsd,
Qexhatme, 496.*

Close woodi^'-360, 836.

Cloth tod, 638,.639 ;
— scarlet^ 640.

Coal-tar colour^ 376, 841.

Cobalt, 296.

Cocoin, 604, 624
Coccus, 366, 367.

Cochineal, 365, 840,

Ammoniacal, 366.

Black, 366.

Indicator, 761.

red,' 526 ; — scarlet, 623, 627.

Coerulein (8), 616.

Colcothar, 2|^.
Collodion, 29.

Colorimeter, Colorimetry, 813;,'

Colour, see also Colouring matter and Dyes.
and chemical constitution, 4, 376.

and light, 880.

bearing group, see Chromophor,
Colours, Adjective—

,

2 ; Autogenetic—, 3 ;

Artificial organic—

,

376, 841 ; Basic—

,

see Basic Colours ; Benzidine—

,

377 ;

Complementary—

,

881 ; Congo—

,

377 ;

Direct cotton—, see Direct cotton colours ;

Mineral*^, 690; Mordant—

,

3, see also

Mordant Mouris Natural—

,

303 ; Pig-
ment—

,

3; Pcjygenetio— 3; Sub-
stantive— 2 ; Tetrazo—

,

377.
Colouring mattera, AnalysiB and valuation of,

-810. ' r

Behaviour of cotton towards, 40.

of silk, 66.—— of wool, 59.

dasaifioation of, 2.

Columbia black, 443 ;
— blue, 416 ;

<— brown.
431 ;

— fast blue, 417 ;
—f^ Icarlet.

389 ; — green, 411 ;
— r^, 389f— yellow,

406. <
^

Common salt, syn. of Sodium chloride.

Comparative dye teets, 810.

Complementary colours, 881..

Compound mordants, 6, 221, 222, 264, 293,

619.

Concentrated alum, 224 788.

Conditioning, 49, 62, 863.

Congo blue, 413, 414; Brilliant— 388;— brown, 430 ;
— colours, 377 ;

—
Corinth, 394 ;

— fast blue, 417 ;
— orange,

' 397 ;
— red, 387, 388 ;

— rubin, 389 ;

siqr-blue, 414.

Ooomassie navy blue, 641.

Cop, Bleaching of cotton yam in the, 93.

dyeing machines, 711.

Copper, 282, 798, see also Cupric and Cuprous,

blue, 543, 632.

mor^nts, 285, 798, 864.

sulphate or — vitriol, see Cupriii

sulphate,

sulphide, 284
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Oopporas, aee Femnu ^idphaU,

Mack, 336; — vat»316.
Oorohorobaatoae, 44.

Cordne, 621, 622.

Correction d water need in dyei^ 86.

Oorron*8 dyeing maohinea^ 7<Wr^^ v
Oorvan blaok, 636. «,

Ooemos red, ^7. 1^

Cotton, Be^yiour of, towdrii 28.

towards alkalies, 32.
' ^

towards mioro-orgattitms and fer-

ment^ 41. i, . M
towards mordant# and ^oobnring

matters, 40. 1
towards oxidising and reducing
38.

towards water, 27.

Ueaohing, 87, 88, 89, 93, 107, 108, 111,

128, 126.— black, 444; — Uoe^ 646; — brown,
436.— Chemioal propertiee and composition of,

26.

Corinth, 394.

Dead or unripe, 24.

Estimation of, in ^brios, 869.

Hygrosoopioity of, 26.

Mero€sni|^ of, 33, 34.
£

5*“^**^*^'

'®8

pu^unn, 389; — r^ 387,»388, 396;— mbui, 3^; — scanet, 626; — spirit,

276.

wax, 87.

yam. Bleaching of, 89^ 93.

Counts of,—
- yellow, 402, 403.

Counts of cotton yam, 26.

of jute or linen yam, 43, 44.

of silk yam, 62.
*

of wool and mohair yam, 47.

Couplkik process, 380, 383.

Coupiev^ blue, 490.

Cow duag^ 217.

Crabbing, 146.

Cream of tartar, 193, 767.

Creso]^684.

Cresyl blue, 487.

Criinoon, CoohuM), 366.

fpirit^ 276.

CroMo orange, 621; -^scarlet, 624/ 626,

Cross-bred wool, 46. r
Cross-dye colours, 449.

Crumps fast blusi, 620 ; —yellow, 644. .

(kystsl oarbonats^ 20Q, 768.

seailet, 626 ; violet^ 494, 843, 846.
QtystaDIneb 686.

Cndbsar, 363, 837.

Comidiiis^ 686 ;
—

Ci^miil brown, 487»

Cirarlo and cuprous compounds, ice slio

Copper.—- hydtozidcb oxide, islts, 283, 286, 798.
Cbipronsl^ydioslde^ oxlda^ islts, 283, 6M^

Cuprum M Copper, 282.

Cdrouma tinotoria, 357.

Curoumdn, 619.

Curoumin, 367, 407.

Cnrouphenin, 407.

Cutoh, 368, 841.— Prepared or patent, 869.

Cyananthrene, 671.

j^ananthrol, 616.

Cyanin B, 548.

C^anol, M8 ; — green and — fast greeni

654.

Cyanosin, 606.

C^clamin, 605.

Pyprus blue, 543, 632 ; — green, 550, 082.

Dahlia, ^80, 493, 404, 496.

Dark groan,'628.

DecinOrmal solutions, 750.

Decroline, 199.

Dehydrotliiotoluidine, 687.

Del^in blue, 620.

Deltapurpurin, 389.

Density, 876.

Developed colours, 3, 380, 382.

Developers, 383.

Dextrin, 846.

Di-, see also Bt-.

Diamido-stilbene disulphonic acid, 688.

> Diamine azo-blue, 416; — black, 439; —
blue, 413 ;

— bordeaux, 392 ;
— brilliant

blue, 414 ;
— brilliant bordeaux, 392 ;— brilliant scarlet, 391 ;

— bronze, 434 ;— brown, 432, 433; — cateohin, 433;— cutcb, 434; — dark green, 410; —
developer, 383 ;

— fast blue, 415 ;
— fast

red, 301 ;
— fast yellow, 404, 405 ;

—
gol^ 404 ; — green, 410 ;

— heliotrope,

426 ; — nitrazol-brown, 434 ;
— orange,

399; —red, 388, 391; —rose, 395;— scariet, 398, 391; -sky-blue, 414;— steel blue, 416; —violet, 425; —
violet-red, 391 ; — yellow, 404.

Diamineral blacl^ 440; — blue, 414; —
brown, 434.

Diaminogene (black), 440 ;
—

- blue, 415

;

— sky-blue, 415.

Diamond black, 034, 035, 654; —brown,
430 ; flavin, 643 ; . — green, 637 ;

—
phosphine, 472; — yeUpw, 643.

colours, 634.

Dianile black, 445 ; ---.blue, 421 ; — bor-
deaux, 304 ; — brown, 435 ;

— dark blue,
421 ; — dark glUen, 412 ; — direct yellow,

.407; -garnet, 394; —green, 412; —
}aponin^436; —orange, 400; —red, 388;^ scarlet, 394 ; — yeUow, 403.

Dianiddine^ 683, 687.

Diaaolc blue, 424; —brilliant red, 303;— diazo black, 447; —green, 412; —sky
blue, 425.

Dianthin, 396, 604.
DiM^ black, 408; — bluc, 492| —green.
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Diaso black, 442; — blue, 410; — blue

black, 443 ;
— bordeavz, 397 ;

— brilliant

black, 443; — brilliant bordeauz, 307;
— brilliant scarlet, 397 ;

— brown, 430

;

— dark bine, 410; — ethyl black, 443;
— fast black, 443; —in^ bine, 410;’

— nitrol black, 448; — lod-blue. 410;
— mbine, 307; — violet, 427.

compounds, 673. ,

Diaaotising, 380, 382, 676.

Diaxuiin, 410.

Digallic acid, 181.

Binitro-alphanaphthol, 616.

Dinitroeo-resoroin, 628.

Dioxin, 630.

Dioxyanthraqninone, 573.

Dioxynaphthalene, 685.

sol^onio acid, 688.

Diozynaphthoquinone, 626.
1 .

Diozymbine^ 302.

Dipfarayl blue, 422 ;
— blue-black, 4l0 ;

—
brown, 437 ;

— catechin, 437 ;
— ohrysoin,

408 ;
— citronin, 407 ;

— fart black, 446

;

— f^ brown, 437 ;
— fart yellow, 408

;

— green, 412 ;
— orange, 400, 510 ;

—
red, 393 ;

— red-brown, 437 ;
— violet,

428.

Direct black, 447, 667; — blue, 422; —
blue-black, 442; — bordeauz, 304; —
brown, 432, 436.— colours, 3.

cotton colours, 377, 893.

Application of, 370.

Constitution of, 377.

Coupling of, 380, 383.

Diaxotising and developing of, 380,
382.

Experimental dyeing with, 739.

Fastness of, 379.—— Purification of water for dyeing with,

80, 379, 381.

Topping of, with basic colours, 380,
385.

Treatment of, with formaldehyde, 385.
with metallio salts, 380, 384.

with Solidogene, 385._ deep black, 441 ;
— fast yellow, 405

;

— green, 412; — grey, 445; — indigo-

blue, 422 ;
— orange, 400 ;

— rose, 395

;

— scarlet, 392.— logwood black, 835, 337. «

Discharge silk, BMk dyeing of, 342.

Discharging of silk,* 156.—- of tussur silk, 161.

Dissolving of colours, 724.

Dkulphine blue, 540. ^ >

Divi-dlvi, 186.

DoUy, 143. ^
Domingo alizarin and — chrome colours, 034.
Double antimony fluoride, 290.

brilliant scarlet, 522, 526.— muriate of tin, 278, 706.

oil of vttrol, 168.

salts of antimony, 200, 202, 800.

scarlet, 526.

Dfbze’s dyeing machine, 703.

Drufps, l^ers*, 163.

Drying machines, 731.
of teztQe goo^ 731.
oils, 174.

Dung (cow dung), 217.

— salt/ ‘Dung substitute, see Sodium

Dunging bath, VO.
Dye *andsi,Pjrri|^ see also Colour and

Cotouring iMimrs.

tegtSb 780, 810.

vatt^«i^ vessels, 697.

for indigo dyeing, 318, 321. 711.
Dyeings 1, 4.

and saddeniiw method, 7.

EzpounentaC 730, 810.

Foam, 705.

in the indigo vat, 314, 711.

in mechanW apparatus, 698, 704, 711.
of cops, 711.

of hanks, 706, 707.

of loose fibres, 607, 703.

of piece goods, 717.

of tops and slubbing, 704.

of warps, 700.

of yam, 706, 707, 700, 711.

Operations after, 726.

Theory o^ 8.

Eau de Javelle^ 102.

Eau de Labea&|(iv202.
Eboli blue, 419 ; —\reen, 412.

Ecarlatb, 504.

Eclipse colours, 44&
Eero silk, 157.

*'

Elaidio acid,' 174.

EUagic acid, 181.

EUagitannio acid, 183.

Emmld gren 478.

Emeraldine, 646, 647.

Emetic, see Tartar emrttc.

Emin r^ 640.

Emulsion ptociees, 583.

Emulsive oil, 301.
.

English black on silk, 342.

Soon, 503, 504; — lakes, 500;' — orange,

503 ;
— scarlet, 504.

Eosins and Rhodaminee, 496.

Ap^cation of, 600.— B^viour 0^ towards reducing

agents, 499.

Conslitutioh of, 4g3.
General reactions, of, 409.

Epsom salt, 221..

Em black, 635.

Eria silk, 60.

Erika, 305.

Erio chrome colours, 634, 635, 636.— oarmine, 581; — cyanine, 540; —
" ^uoine, 548 ;

— rubine, 531.

Erythrin, 604, 506.

Brythrosym, 362.

Bssain, 620.

Ether, 300.

Ethers, Qlyoerih, of fatty acids, 174, 300.
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Ethoxy beiuidine, 687.

Ethyl alcohol, 29&
hUok, 683 ;

— Wue, 481 ;
— eofiii, 604

;

— freon, 478 ;
—beti^phthylanuM 383,

687l — purple, 484.
'

Eihylime blue, 484. . .

Evaporation and boilin&878.
Experimental dyeing, 7W, ilO.

Extract of indiro, 326, 829. ^
Extracting (carbonising), 21, •tr'

of dyewoods, 724.

—— aoa uuiuun,

black,4b 498 ;— blue forrotton, 4

F ACID, 688.

Fabrics, Analysis of, 869.

Fast acid boraeaux, 639.;, — acid eosin, 634

;

— acid magenta, 631 ; acid phloxin,

634; — acid scarlet.. Mb; — acid violet,

639,641. - I 2
• and loose colours, 74K,^«

-- blue, 490, 494, 651

;

» 487 ; — bkic devdbl^r,— boriieaux, 639; — brown, 656,

f
^ 667 ;

— chrome black, 635 ;
— cotton

blue, 492; — cotton brown, 436; —
double ecariet, 623; — green, 478, 664,
628 ; — grey, 497 ;

— light green,. 664 ;— light yellow, 617, 518; — milling red,

639 ;
— jpordant yellow, 643 ;

— neutral

violet, 495; red, 627, 628, 629, 639;— scarlet, 623 ; — sul^one vioJet, 637

;

— violet, (Sfk, 636, 619.; -rn^dol green,

666; —y^w, 618.

Fastness of colours, 743, 749,

Fats, Fatty acids. Fatty oils, 173, 206, 300,

778, 781.

Fermentaj|bo vats, 820.

Ferric oomponn^ acs also under iroa.

acetate, 264; —?aoid,259; — ammonia
alum, 226 ; arsenate, 264 ;

— chloride^

264; — ferroc^anide, 266; —'hydroxide
(bvdratcK^ »

— nitrate, 264 ; — nitrate-

adtate, 266; — oxalat^ 265; — oxide,

259; — phosphate, 264; -r^potassiumferro-

eyiliida, 266 ; — potassiam sAphate, 264

;

— salts,' 260 r —sulphate, 262, 794; —
sulphate-nitrate, 264; — sulidiOGyanide,

264 ; — tartrat^ 266 ; thiocyanate, 264.

'ferrioyaid^. Ferrous—^,266; Potassium—

1

198; SodigKTd^ 202.

Fterites, 20|.

V

VeRocwankle, Ferric—

^

266; Ferslo potas-

siuif—, 266 ; Potsmbim—, 193 ; Sodium
-,202. ^

Fmona oompounai; sw also under Iron,

<— acetate, 261, 794; — ammonium sul*

dbate,792 ; — earbonate, 261 ;
— chloride,

itolle— Isrrioyaaide, 265; —hydroxide
(hydriite), 269; —nitrate, 261; — oxd-
at^262; — oxide, 269, 792 ; — salts,2W;— calphate, 261r 792; — vat, 316; ^
tartfiie, 262.

Fibfes, Analyrii of, in fabrics, 869.

Aidna£ 46, 60, 67, 69,. 859.

Artifletel,7a V
OliMrfAltediMio0t«(, 3t.

Fibres, Metallic, 70.

Mineral, 21.

Vegetable, 22, 41, 43, 44, 45, 859.

.FibroTne, 63.

Ficus reUgiosa, 307.

Fisetin, 357.

Flavanthrene, 670.

Flavasin, 617, 618.

FUvin, 363, 354, 834.

Fiavindin, 310.

Flavon, 350.

Flavophosphine, 472.

Flavopurpurin, 677.

Flax, 41.

Bleaching (Linen bleaching), 126.

Fledrade sarance, 362.

Florida red, 631.

Floss silk, 61.

Fluore^eln, 499, 602.

Fluoresosnjkblue, 508.

Fluoride, Antimony, 290.

Chrbmium, 244, 255, 384, 669, 032.

Foam dyeing, 705.

Formic acid, 169, 256, 766.—^ colours, 446.

Formyl violet, 639.

Fuohsia, 496.

Fuohsine (Magenta), 464 ;
— S, 633.

Full bleach (of linen), 127.

Fuscamine, 659.

I Fuscanthrene, 670.
' Fusel oil, 300.

Fustet, 356.

Fustic (Old), 349.

(Young), 356,

O SALT, 688.

Qallacetophenone, 623.

Gallamic acid, 621.

Qallamine blue, 621.

Qallanil viole^ 620.

Gallanilio indigo, 550.

GaUanilide, 620 ;
— blue, 620.

GaUates, 160.

Gallazine, 622.

QiOUo Mid, ISa
Gallipoli o^ SOI.

Gall-nuts or galls, 184.

GaQocyanine, 619.

GaHouvin, 623. >

Gallotannic acid, 181, 804^
Gambier, 368.

G^mbin, 629, 630.

Gamma Md, 688.^— amino naphthol sulphonio acid, 689
Garance, Fleurs de, 362.

OacanceuK, Garancin, 362.

Gassing or genapping, 98.

Gentifn blue, 480.

Gontiaiiine, 486.

Geranin, 895.

Geranium, 466, 468.
German or Soda vat^ 324*
Giro64, 496.
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Glacial acetic acid, 170.

Glass wool or spun dass, 70.

Glaubersalt or Glauber's salt, 106, 762.

Glossing, Silk-, 157.

Glycerin, 300, 779.

ethers of fatty acids, 174, 300.

Golden orange, 620 ; — yellow, 620.

Graebe and Liebermann’s tbeoiy of the

constitution of dyestuffs, 376.

Grain colours, 367.

Grassing of flax, 127.

Gravimetric andysis, 749.

Grease, Estimation of, in fabrics, 863.

Wool-, 135. 139, 212.

Wool in the, 47.

Gr^ge (silk), 61.

Green P h, 666. \ '

verdigris, 284.
* '

vitriol, 261, 792.

Greening of aniline black, 647, 649, 66^.

of chrome black, 337, 338.
*

Grenat, 634. /
Grenadine, 466, 468.

Grey acetate of lime, 220.

sour, 103.

wasUns, 99.

Grounding black for cotton, 446.

Guaiacol, 179.

Guernsey blue, 646.

Guignet’s green, 240
Guinea green, 553 ;

— red, 631 ;
— violet

639.

Gun cotton, 29.

HjkmatxYn, 331.

Hsematoxylin, 330.

Ussmatoxylon campechianum, 330.

Half bleach of linen, 127.

Hank dyeing, 706.

washing and drying machines, 726, 729,
732.

Hardness of water, 73, 78, 218, 219, 773, 774.

Hartshorn, Spirits of, 216.

Hawking (piece goods in the vat), 322.

Heckling flax, 42.

Helindone red, 666.1

Heliotrope, 426.

Helvetia blue, 647.

Hemp, 43, 132.

Hessian brilliant purple, 393 ;
— brown, 431

;

— fast ruby, 394; — purple, 393; —
violet, 426. /

Hexamethvl paratosaniline chloride, 493.

Hide powder, 80i..i

Hoechst new blue, 647.
Hofmann's violet, 493. ••

Homophosphine, 472.
"

' \
Huile lampante, toumante, vierge^ 300, 301.

Humboldt blue, 480. '

Hydradne vdlow, 617«
Hydrocellufose, 30.

Hydrochloric acid, 167, 762.— Normal solution of, 763.
Salts of, 168.

Hydro-extracting, — extraotors, 728.

Hydroferrooyanic acid, 266, 459.

Hydrogen peroxide, 296, 786.
Bleaching cotton with, 122.—; silk with, 161.—^ tussur sflk^ith, 162.—>Q0l with, 160.

Hydrometers, 876.

Hydrosulphite N^^ A Z, 199, 785, 873.
Sodium-, 19^ 786.

v^ 315, 326, 669, 661. 663, 664, 668,

Hydrosulphurous acid> 198.

Hygromet^ 880.

Hygroscopicity of cotton, 26; of silk, 62;
of WQpl, 49.

Hygroscopy, 879.

Hypoantamonious acid, 289.
Hypochlorite of^minium, 228 ; of calcium,

218, 782 ; ofjj||Ussii|m, 192 ; of sodium,
202.

Hypochlorites, Amlysis of, 78|^
Hyposulphite, syn. of TAtbssAofs, and o£

iiydrotulfiiiU.

of soda, 198.

Hyraldite, 199, 786, 873.

Ice colours, 673 ;
— red, 678.

Identification of dyestu& on the fibre, 867.

Immedisl colours, 449, 463.

Imperial green, 476; '^red, 604; —
scarlet, 623.

Indamine blue, 491.

Indanthrene, 667, 669.

colours, 667 ;
— copper, 672

;
green,

671 ;
— orange, 672.

Indaxine, 489.

Indazurin, 423. • t
Indian red, 579 ; —y^w^ 619. ^

Indican, 306.

Indicanin, 311.

Indicators, 749, 751, 757, 786, 791.

Indigene, 490 ; — blue, 423.

Indigo, 303, 659.

Analv^ of, 815.

Appucation of, 314.

Artificial, 313, 669, 660.

Ash in, 829.

blue, 494.

brown, 312. ^
'

carmin, see Indigo aeitra^

Constituents of natural;«3^.

oontinuous dyeing machine fqp cottoo

pieces, 318. ' \
cultivation, 303.,*yi^

Detection of, on twfibre, 328.

Estimation of, on the fibre, 329, 865.— extract, 310, 326.

Analysis of, 829. ^
Detection of, on the fibre, 328.

— Red or purple, 327.

green, 311.

indophenol vat, 667.

Manufacture of, 304, 313.

Nitric acid test for, 328.

PlanUV^ing. 303.
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Indigo parpurio amd» 31Ql

red» aeo IndirMn.
Reduced, or Indigo wkite, 810, 6S0.

.

rich in indigo red, 887*

A'
aoMlote^ 651. <

snlphonio eoide, 310,^ 817, 820^ 829.

SynOketio, 313, 669ti. .

vet, 668. ^ *1 Jl
Tnte, CtoiMra>tkki^« TIL

Pkepention d, 316, lip
Weter in, 828.

^

white or Bednoed indigo, 310, 668.

Ydlpw eoloiiring matter in, 312, 828.

Indigofera, 303. «

Indigotin, 80^ 669^ 660.

snlphoniD adda, 31A.326, 817, 820,

829. r

Indihnmin, 312. t

lndiretin,3I

t'eet }

ihlaa,492.
,310.

Indofdkeikine R, 490.

Indophenol, 66j^ — wUte, 666.

indiiW 489^ 49.^1 . ^
Indnllni^ tha^phthalene gionp, 488.

Ingrain oAmra, 41(£

Ingrained or grain ooloiirB, 367.

Injector kier, 100.

Inaolnble aab-oc4oiir% deanioped on the fibre.

673.
* ‘

lod^e atai^
Iodine green, 4*!^ >

lodoeoain, 604.

Iriaaininiv 607.

Iris blue, 60&
lron,>aee also ferric and Ferrous compounds,—^alnm, 264.

hiif^694.
oomponndi^ Analyais and determlDation

of, 782, 86^

=sgiaiasgy*

,

(M7, M0. E34. S41, 343,

*r

261, 867, 268, 260, 336,

/arria and Enroll# Mftf.

,

to the textile fibfaab 2i6.

Jahus black, 498; —bine, 402; — bor-

deaux,471; — colonra, 462, 464 ; — green,

479 ; — red, 471 ; — yeUow, 476.

Japonic acid, 184, 869, 370.

Japonica, Terra, 368.

Janne d*Orient, 604.

Jd black, 661.

Ji^ winch, 717.

Jigger. 721.

Jute, 43.

bleaching, 132.

bntta or— outtinga, 44.

yam, Connta of, A.

KAWrnBOL, 313.

9allab*B colour analvaer, 882.

Kambewood, ayn. of Oamwood^ 360, 836.

Katigene ooloura, 449.

Keratine, 60.^

Kermea.367.
orange, 620.

Kier, Ootton bleaching, 90, 100, 111, 114, 116,

117, 118.

Turkey-red clearing, 686.

Kiflaerito, 221.

Bliton green, 654.

Klauder'a yam-dyeing machine, 708.

Knoppem, 184.

Koeohlin’a, H., alkaline chrome mordant, 251.—— ootton-bleaching proceaa. 111.

BLreaotine yellow, 402.

Kryogene ooloura, 449.

Kyanol, 686.

Laogaihio acid, 368.

lao dye, 365, 307.

Laokmold, 761.

Lactate, Antimony, 291.

Lactic acid, 172, 2M, 769.
Laotoline, 173, 266.

Laerulinic acid, 173.

Lakaa, 2.

Lanal^hain, 630.

Lanacyl blue, — navy b’ne, 643 ; — violet,

637.

Le Blanc coda process, 200.

Lead«,286.

acetate, 287, 346; —chromate, 690,
691; — lurdroxide (hydrate), 286; —
nitrate, 286; — oxidea. 286; — plaatera,

286; — aalt^ 286; — Applimition to the
textile flbrea, 287, Ao.— Red,— l^te, 286. j %

Leather brown, 497 y^w, 472.
Leoanora tartaina, 863.

Leeda* aohartia tor the analyaia of aoap, 780.
Lenoo-oompoonda, 376, 467.

Indigo, aee Indigo whiie, 310.
-r— majj^ta, 467.
— roaanflin^ 467, 466.
Levttline blne^ 490.
L^ boil, 103, 107, 111.
libLBiv], ayn. of Dioidivi,

368.
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Light (and oobnr)» 880.

Action ot, on dyed colours. 743.

on oleic acid, 174.

blue, 480, 646 ; — green, 476, 668.

Lignorosine, 266,

limine, 2^.
Lima weed, 363.

wood, 369, 836.

liime, 217, 218.

salts, see Calcium,

Linen (see also Flax), 41.

bleaching, 126.

yarn. Counts of, 43.

Linolelc acid, 174, 206.

Linseed oU, 206, 209, 301, 746, 782.

yquor ammonias, 214, 769. X
,

padding machine, 689. ^

Litharge, 286. ^

Litmus, 762.

Logwood, 330. ,

Ageing or Katniing of, 331. ^
Analysis of, 829. *

Application of, 334.

black on cotton, 334 ; on idlk, 341 ; on
wool, 336.

black. Direct, 335, 337.— blue, 336, 340.

Detection of, on dyed fabrics, 347.
Extract, 333, 831.

purple on cotton, 335.

Loose fibre. Dyeing of, 097.

Lutecienne, 604.

Luteolin, 366.

Lustre wool, 46.

Lustreing silk, 168.

Lye boil, 103, 107, 111.

Lyon's black (on ^k), 343.
blue, 48a

Macrikkby used in dyeing, 897.
Machromin, 349.

Madura tinctoxia,' 349.

Maclurin, 349.

Madder, 361, 830.

Application of, 862.
Colouring matters of, 368.
extracts, 362.

Madras blue, 492. ' ^
Magdala red. 470.

Magenta, 464.

Acid, 533.

Impure, 468,

New, 468.

Magnesia usta, 22(L
Magnesite, 221. ^
Magnesium, 220. i. .

Compounds of, 220.

Malachite green, 476.

Malta grey, 497.

Manchester brown, 497 ; — yellow^ 610.
Mandarin, 620.

Manganate, Potassiuiii, 288.

Manganese, 287.

bronae or brown, 693.

Compounds of, 287.

Manilla hemp, 46.

Marine blue, 485, 494.

Market bleaohli^ 107.

Maroon, 466, 46a

Maisra^^.
^

Martins yellowy 616.

Mather kier, Ilf;

MauTe^ IfauTeine, 496.

Mmsaxm System ^d Staiidard units of,

876. '>
' * ^

Meohanimd tiiilir of dyeing
Meehantoally mothed water. Removal of,

727.

Meianging, 697.

Melanthrene, 670,

Melaaogene bine, 449.

Heldblirs blue^ 48fl^
Melissyl alcohol, 174
Mdogene Uueb 423.

Meltmg pointy DetsiAniimtbn4fl||L781.

Mercerising of cottony 32. ^ i— under tension, M.
Merino wool, 46.

Meta -chrome^ colours and mordan^^^l
634. j

Metadioxybenzene, 684.

MetagaWo acid, 180, 182.

Metamine bbe, 486. ^
Metanil yellow, 618. > j \
Metanilio add, 688. V. 4V .

MetanitranOine, 683. ^
Metantimonio acid, 289.

Metaphenylene bine, 489.

Metaetannio aoid,.2ia
MetasulphiteB, lA, 197.

Metatolnidine, 68a
Metatolnylene diamine; 383, 686.

Methyl aloohol, 29a
bine, 481, 545 ; — eosin, 503, 504 :

—
green, 475 ; — indone, 491 ;

— naphthyl-

amine delta snlphonio acid, 6^ ;
— orange,

751; violets 4^, 494.

Meriiylated spirit^ 300.

Methylene mne, 484; — green, 479; —
grey, 497 ;

— violet, 496.

Metrical system of wfdAtB and measures,

876. yi,
Miktuio brown, 4E# — goldefyeDow, 406

;

— orange, 398; —yellow, 40a
Milkoflune,S18.^ ^ ^ a
Milling (or fulling),4a ^

orangey 641 — itd,Jb32 ; — yellow,

5ia64£ »|f
lGmoea,40a V
IMmotannk add, 183, 369.

Mineral black (on silk), 344.

oobiii8,69a——‘ fibres, 61. ^
matter. Estimation ot in Mrios, 864.

Mohair wod, 44
yan, OomitB 0^ 47.

MonoaenetlQ odonrs, a
^ (of sdphnrio 164
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Monopole oil, soAp, 178.

Monosulphites, see Sulphitea,

Mordant, Alkaline oliiK>me, 251.

iron, 265.

pink, 223, 505.

eolours, 3.

ArtlfioUJ,6e8. , j

Dyeing ol, 501 ^ /
yellow, 642.

*

Mordants, 1161786. .

Applioationvof alcumBlnm, 288.^"

of itttiniony, 291, 460.

.

of ohxominm, 251.

of oopper, 285.

of iron, 266.

ofl6ad,287.
of niokel, 295.

of tannin, 186^pA5K
of tin, 276.

of titanium, 281.

Behaviour of cotton towards, 40.

of silk towards, 81 i_ ...» of wool toward oB V
^fOompound, 5,221,222,251293,811—^*8or basio colours, 459.

Influence of, on fastneu of colours,

746.— Oil, 173, 461, 565, 5711181,— Sulphur, 476. ^

Mordanting and dyeing method, 7.

Oblect of, 1
Morio ami 3494 >
Morin, 349, 35(V

tmnioiaoid, ;i49.

Morus tinotoria, 349.

Mud, 4otion of street—

,

on colours, 743.

Mu^ sflk, 69.

Muriatd of iron, 261.

df tin (Single or double), 273, 796.

.Muriatic licid, see Hydrochloric acid.

Muscarine, 486.

MyrnboUms, 185, 804.

Naxxdi yellow. 691
Naphthatene acid black, — black, 563; —

Naphthol (Al|^- and Beta-)^ 685.

blA0l5i7,568; — bln6^666; ^blue-
lAMjk, PSS; —men, 556; —red, 528,
529;* —^snlphonio acids, 687 ; H^Mow,
516, 942»

Naphthohstos, 685.

Naphthoquinone oxime, 629.

Nanhthyi Uue-blAok. 5M.
Maphthylaniine (Aij^ and Beta*), 677, 687.

— blue^ 666 ; — blue-
ion, 556; —red, 528,
acids, 687 ; H^Mow,

green, 554; ~fqd,470; -^.yellow, 515.
Naphthamine blue, 421; — brown, 436;— deep Wue^ 422; —green, 412; —

indigo, 422; — piire^ ydlow, 408; —
yellow, 407.

Naphtbfsarin, 625. «

Na^thazine blue, 552.

NapEthine brown, 637.
Naphtfa&n red, 529.

KaphUiionie acid, 688.

Kaphthogene blue, 417.

Naphthylamine black, 559 ;
— brown, 556^

658; —claret, 682; —ether, 383, 687;

— pink, 470 ;
— sulphonio acids, 688 ;

—
violet, 658; — yellow, 516.

Naphthylene blue, 486.

Napoleon's blue, 696.

Natural colouring matters, 303.

Navy blue, 545.

Nebheb, 185.

Neptune green, 554, 555.

Nerogene D, 383.

Nerob 562.

Net ^k, 61.

Neutral alum, 227 ;
— black, 443 ;

— blue,

487, 550; — fast violet, 495; — potas-

il&Mn chromate, 248; — red, 469; —
^t,495.

New aotidine orange, 473; — blue, 485,

486 ;
— coccin, 525 ;

— fast green, 478 ;
—

green» 476; — grey, 497; —magenta,
468; —methylene blue, 485; — patent

blue, 549; — phosphine, 472 ; — red, 525;— r^ process, 594 ;
— toluylene brown,

429; — Victoria blue, 482 ; — yellow, 519.

New Zealand flax, 45.

Nicholson's blue, 544.

Niokel and— compounds, 294.

Night blue, 480, 482, 545.

Nigraniline, 647.

Nigrisine, 497.

Nigrosines, 489, 490, 498, 551.

N£ blue, 487.

Nitraniline, 680.

Nitrate of iron, 262, 267, 269, 334, 341, 343,

344, 794.

Nitrates, 168.

Nitrazol, 678, 680.

Nitric acid, 168, 763.— test for indigo, 328.

Nitrite, Sodium, 200.

Nitro-alizarin, 607; — cellulose, 29; —
phenetidine, 686; — phenine, 408; —
toluidine, 686.

Nitrosanune red, 678, 681.

Nitroso-compounds, 628 ;
— blue, 684 ;

—
naphthol, 629.

Noils, 47.

Non-drying oils, 174.

Nopal, 365.

Nopalin, 504^
Nordhausen sulphuric acid, 166.

Normal sohitions, 750, 752.

Oak bark red, 183.

Obermaier's dyeing machines, 608, 705.
Oenanthinin, 528.

Oil, Estimation of, in fabrics, 863.

mordants, 173, 461.

of vitriol, 163, 76a
Oib, Drying and non-drying, 174.

Fatty, 174, 204, e« ssg., 300, 301,
Unsaponifiable, in soap, 778.

Oleates, 174.

vOleio acid, 174, 206, 209.

%»n, 174, 175.
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Oleine, syn. of OUic actd^ 207.

Olivanthrene, 671.

OUve oil, 206, 209, 300, 665, 681, 694.

Omega chrome colours, 634.

One-bath method. One dip dyes, 8, 337, 366,

669, 631.

Opal blue, 480, 646.

Opening rollers, 736.

Operations after dyeing, 726.

Orange, 619, 620, 621 ;
— red, 622 ;

—
spirit, 273.

Orcein, 364.

Orcellin, 627, 667.

Orchella weed, 363.

Orchil, 363. ^
Analysis of, 837. *
liquor, — paste, 363.

red, 632 ; — substitute or Archil sub-
stitute, 629.

weed, 363.

Orcin, Orcinol, 364.

Organic colouring matters, Artificfal, 375,
841.

Organzine (silk), 61.

Oriol, 403.

Orseillin, 630.

Orthodiozybenzene, 179.

Orthonitrophenylpropiolic acid, 313.

Orthoquinonc oximes, 628.

Orthotoluidine, 686.

Overchromed wool, 66, 267, sec also 337.

Oxalate of tin, 273, 276.

Oxalates, 171, 766.

Oxalic acid, 171, 766.

Oxamine black, 446 ;
— blue, 420 ;

— bor-

deaux, 392 ;
— copper blue, — dark blue,

420 ;
— fast red, 392 ; — green, 412 ;

—
maroon, 427 ;

— red, 392 ;
— violet, 427.

Ozazines, 486.

Oxidation black, 648 (footnote).

Oxidising agents, Action of, on cotton, 38 ;

on silk, 64 ; on wool, 66.

Oxyalizarins, 671, 677, 678, 602-606.

Oxyanthraflavio acid, 677.
Oxyoellulose, 33.

Oxychlorides, syn. of Baste cMoHdes.
Oxychrome oolouss, 634.

Oxydiamine black, 440 ;
— brown, 434 ;

—
1^,392; — violet, 425; — yellow, 408.

Oxydiaminogene, 441.

Oxygenated water, syn. of Hydrogen ptroxide^

2w.
Oxyisoanthraflavi^fioid, 677.
Oxyoleio acid, 174.

'

Oxyphenine, 403.

Paddivo maohines, 702.
for Paranitraniline red, 681.

Painting, 1.

Palatine black, 561; — chrome black, 636;— chrome colours, 634; —red, 629; —
scarlet, 523.

Palmitates. 173.

Palmitio acid, 173, 174, 206.
Palmitiii, 173, 174, 206, 206.

;

Paper yellow, 405.

Parao^saniline, 472.

Paradiamine black, 440.

:1Paramine, 668 ;
— blue, 424 ;

— blue-black,

424; — brown, 438, 668 ; —indigo blue,— naty%k|6,4^
Paranitranilmckllitowii, 683»

Paranitraniline red or Para red, 678.

Paraphenylene Uu^ 490; ^duundne, 668;— vibl^ 496.

Paraphosphine, 472.

Pbmrosa^ne, 466.

Paratoluidine, 686.

Paraiungstate, Sodium, 296.

Paria violet, 493.

Parma blue, 480.

Paste colours, Stdring of, 666.

White, 283.

Patent alum, 224^ 788.

blue, M7 ; — cutch, 369 ; — dianii

black, 445; -oj^hosphiae, 472;'—-rock
sqarlet, 396.

Peadh wood, 369, 836. ^
! Pearl ash, syn. of Petasaium carbonati^
i Pegu brown, 431.

Pelikan blue, 490.

Pentamethyl patarosaniline ohloiide, 493.

Peri wool blue, 644.

Perkin's violet, 496.

Permanent hardness of water, 218, 774.

Permanganate, Potassium, 2^.
Bleaching cotton with, 123.

method for indigo analysis, 817."^

Normal solution of, 792.

Permanganio acid, 288.

Peroxide of barium, 220; of hydrogen, 296, 786.
Persian berries, 355.

Petroleum benzine or spirit, 298.

Wool washing with, 141.

PhenaoetoUn, 757.

Phenamine blue, 421.

Phenetidine, 686 ;
— red, 683. •

Phenooyanine, 622.

Phenol, 684 ; Phenolates, 684 ; Phenols, 673.

Phenolphthalein, 761.

Phenowranine, 469. ^
Phenylamine black, 563.

Phenyl violet, 497.

Phenylene blimk, 563; — brown, 497; —
dimmer 686. «

Philadelphia y^os^ 472.

Phlobaphenes, 181, 183.

Phloro^uoin, Phloroglucol, 180.

Phlozin,505.

Phosphine, 472.

Pioraminio add, 516.

Piorio add, 515. •

Piece drying, 7.34; -dyeing,- 717; —
washing, 102. 105, 143, 727.

Pied ijMer, 26&
PignmEt colours, 3.

Pink cutting liquor, 276; mordant^

AlkalineT^ ;
— salt, 276.

Plasters, Lead, 174, 286.

Plum spirit, 273, 275.

Plumbates, Plumbites, 286.

. 57
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Pluto blaok, 442 ;
— bfown, 429.

Polycbiomine, 409» 4|(
Polygenetio ooloun, ^ ^ '

Polyphenyl orange^ yttlow, 407^
PoDoean, 521»

Potash, see PpkMturnMkma^llmd Poias-

stum h$fMndtk \ -

!

— alum, 226 i^Chlofide ol^ , 198» 784

;

Prussiate fsm-^jsr
ferricyanids

;

>^ 8si^ saUs ;— vat»3ajl.

Potassiiun bltebonate^ 192 i —- mohroiiij|to»

248, 789; --oarbonat^ 192, 767 rrV
chlorate, 192; ^~oliioiiiate, H8, >^f90;

•— lerripsnlnl^f^^; — letxi- aiidfeno-
oyankk 19Z, fi»5, 27(^ 241, 343, 696;
hydroxide or — hydiniSe, 192, 767; •-
hypoohloiiter 193, 784; —manganate, 288;
^oxalati^^^S; pemi^bonate^ 192;

• Sasiw
Sngaem black,^ jt

PtensMostuMm 276.

Priineroie k Palcool, 563,. 604.

Mmitla, 493, 494.

TOmnlifie, 409; — btH, 409, 687; — in-

grain colouxiL ^0.

1 ; -^i&Bhliie^ 724,

I-—A^stwhinf wooBdbilpeee lor. 151.

Proof spritTw. ^
.

Protooateehiiio aoid,479.>

Prune, 621.
. f

Pnssiate, see ^ern- and Ferrocyantde,

madan blue, 265, 270, 341, 343, 696.

Pseudo-pnrpiw, 362.

Pterooaqpiis santalinus, 360.

Pqce nii» 273.

Pidled wool, 47.

ISlirifioatioQ of water, 80.

— refuse water, 86.

Purito eottra^iixt^ 275 ; — fixing liquor.

]^oktaiiiD, 493.*

P^ihine oronge,
^

Pyrazine yellow, 5
Fyrooateohin, 179.

PyroggUol or PyiQ— Dolvathres o

362, 577, 678, 602.
L493Lr

- yellow, 402.

illio acid, 180.

179, 616.

Pyrogallolphtbakin, 616.

Pyrocene colours, 449.

PyroiGolouti, 449.

P^lignite of iron, 261, 267, 268, 334, 341,

794. )

Pyfomn^*<4i^.
Pyro8iii,60i‘

Pyrosulphitl^ 167*

PyrotiiL 627 ; —orange, 621. 4
Pmo^29: rs>

QniuomM, 363.

QiMsdCinedo0^
Queruilslg, 8p3*

Quaroititon back, 363, 834.

Querous ooooifera, 367 ;
— nigra or tinotoria,

353.

Quicklime, 217.

^iuillaya bark, 302.

QuinoUne yellow, 518.

Quinone or Benzoquinone, 375.

oxime, 628.

Quintinonnal solutions, 750

R sitT, 688.

Rain water, 74.

Ramies 44.

Rancidity, 174, 301.

Rauracienne, 527.

Raw silk, 61 ;
— Black dyeing of, 341.

Recovery of fatty matter from wool washing,

139, 212.

Red-blue, 645.

Red chromate, see Bich¥omate; — cotton

spicjjL 275; — lead, 286; — liquor, 231

;

— XfftiBsiate, see Ferrieyanide ; — senders,

360, 836 ;
— spirit, 273 ;

— violet, 537 ;— woods, 359, 360, 835.

Reduced indigo or Indigo white, 310.

Reeliug.of linen yarn, 127 ; of silk yarn, 61.

Refuse water, Purification of, 85.

Removal of mechanically absorbed water, 727
Reseda luteola, 354.

Resin^ Determination of, in soap, 779.

Resoflavin, 624.

Resorcin, 382, 684 ;
— blue, 508 ;

— brown,
557; — yeUow, 520.

Resorufin, 608.

Retting flax, 41.

;

Revolver cylinder (Obermaier apparatus),

1
706.

Rhamnus amygdalinus, 355.

Rhamnetin, 356.

Rhea, 44.

Rheonine, 472.

Rhodamines, 468, 498, 505-508.

Rhodine, 607.

Rhoduline red, 470.

Rhus cotinus, 350.

Ricinoleic acid, Ricinolein, 174, 205, 206.

River water, 75.

Road dirt. Action of, on colours, 743.

Roccella tinctoria, 363.

Roccdlin, 527.

Rongalit% 199, 785, 873.

RoBaniliim,.465 ; — blue, 479.

Rosanthrend; 396 ;
— bordeaux, 390.

Rosaadilte 605, 507 ;
— scarlet, 507.

Rose k rsl^l, A reao, 604 ;
— bengale, 605.

Rotslne, 466./
Rosindulines, 489, 536.

Rosolaao, 496.

Bosophe^e, 396 ; — geranin, 395.
262.

Rubbing boards for linen pieces, 130.

Ruberytbrio acid or Rubian, 362.
Rttbia tinotorum, 961.
Rubidin, 627.
Rubin, 466; Acid, 633.
Bubramine, 496.
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Rofanthrene* 671.

Bufigallio acid, 181.

Kunning or bleeding of colours, 379, 747.

Russian green» 628 ;
— red, 460, 468.

Saddbnino, 7.

Safflower, 368.

Saffron, Indian, 357.

Safraniline, 405.
,

Safranine, 469, 470, 496.

General reaction of, 409.

Sofrosin, 604.

Sal ammoniac, Sal volatile, 216»

Salicine colours, 634, 635 ; — yellow, 403.

Salmon red, 395.

Salt (Common), 109 ; Spints of, 163, 762.

Salts, 192; — of hartshorn, 216 ; ^ of sorrel

or of lemon, 193.

Sandal wood, Sanders (Red), Santal wood,
360, 835.

Santalin, 360.

Sapan wood, 369, 835.

Saponification, 174, 205.

equivalents, 206, 208, 78

K

Saunders wood, 360, 835.

Saxony blue, 327.

Scarlet, CocUneal, 365, 523, 527.

Scarlets, Azo-, 521-627.

Schaeffer’s acid, Schoellkopf’s acid, 688.

Schuetzenberger’s salt, 108
Scouring, 137.

soap, 212.

value of soap, 782.

Scroop (silk), 64.

Scutching flax, 42.

Sea silk, 69.

Seed lac, 368.

Seminormal solutions, 760.

Serge blue, 646.

Serioine, 63, 66.

Sericinio acid, 64.

Seto-oyanine, -glaucine, -paline, 483.

Shallow well water, 75.

Sheep, Varieties of, 46.

Wool of diseased, 46.

Shellac, 368.

Sida fibre, 46.

Silicate of soda, 203.

Silk, 60, 869.

Artificial, 70. ^

Behaviour towards acids, 63 ;
—

alkalies, 64 ;
— colouring ma||m, 66 ;— metfldlic salts, 66 ; oxidiuQ^agents,

——^Black dyeing of, *»wjth logwood,

Heaohing, 160.

Boiling-off, 166.

Chemical properties of, 63.

Colouring matter of yellow, 66.

Compomtion of, 63.

Conditioning of, 62, 863.
Discharging and bleaching of, 165.—— Boru, 157.

I

Silk, Estimation of, in fabrics, 859, 860.
glossing, 167. \
due, or Silk gUm. 06.

I

FhyiMpK^^es of, 62.

Raw,61>^^l
Scroop oC»
Sonpl^ 15^—^ sti»tol^,ln.
Tdasnr, or Tussah, 67, 161.

Varietiss of, 60, 67, 69.

Wild, 67.

Woof., 67.

yarns^ 61, 166.—— Counts of, 62.—-— Reeling of, 61.

Sflver grey, 498.

^gring, 94.

Smgle-bath ms^od, 8, 337, 569, 6M.—- muriate 01 tin, 273,*“

gad lime, 218.

Soap, 2&; — Analysis of, 776-782 ; —as a
mordant, 461, 501 ; Cold prooesf of m^-kiqg—, 210 ; Curd —-HHl J Fatty matter in—, 204, 777. 778, 781 ; 206, 210

;

Neutral —, 211 ; Potariif; Sdftor sweet—,
206, 210 ; Soda<f^9t6^ 210 ; Softening—,

«

212 ; Y^whouseMd—, 211 .

Soda, see also Soduinu 194, 200, 763, 757;— aluin,226; — asv^lf753; Caustio—

,

194, 763; --orydsls, 200, 763; —sat,
324.

Sodium acetate, 204 ;
— alumihate, 223, 695

;

— arsenate and — binarsenate^ 202, 800

;

— bichromate, 249, 789; — bisulpbate,

197; — bisulphite, 197. 784; — carbon-

ate, 200, 753; — ohlorate, 202; —
Chloride, 199, 754; — ferri- and leijo-

cyanide, 202 ; — hydroxide or — hydrate,

194, 763, 767 ; —hypochlorite, 202, 784; —
hydrosulphit^ 198, 785; — metasulphite,

197, 784 ; — nitrit^ 200, ^63 ; — peroxide,

194, 787; — phosphate, 203; — silicate,

203; — etannate, 276; — aidphate, 196,

762; — sulphide* 448, 762; — sulphite,

197* 765, 7M; — sulphoxylate • formalde-

hyde, 199, 786 ;
— tmosnlphate, 198 ;

—
tungstate, 296.

Soft red woods, 359, 835.

Solamine blue, 414.

Sollerino, 465.

Solid 476. r

Solidiiying point. Determination Of, 781.

Soluble aniline blue, 644 ;
— blue, 646 ;

—
glass, 203; —oil, syn. of Tutkey-red oil;

— red woods, 359, 836.

Solutiq|i (of tin), 276, 797.

Solvay aoda piooess, 200.

Sorbin red, 198.

Sorrel, Salts 193.

Souple silli* 166 : Black on —* 346.

Sour, Grey or First, 103 ; White—, 104.

Specific gravity, 870
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Spirits, Methylated, 300; - of hartshorn,

216 ;
— of salt, 167, 762 ;

— of wine, 298 ;

Petroleum—

^

298 ; Proof—, 299 ; Wood
—, 298. N

Spray dyeing, 6.

Spring water, 7&
Spun glass or Qlisi wool, 76.,

^k,61t
Square beater wash&g maohipe, 104, 105.

Squeezing, 728.

St. Denis blaok, 449 ;
— red, 396.

Staining, 1. «

Standard or normal solutions, 752^

Stanhope purifier^ 82.

Stanley re^ 640. y
Stannate of soda, '276.

Stannates, 272. ' /
Stannic acid, 272 ; -^^[ydroxide or hydrate,

272 ;
— oxide ^ts, 274, 275, 276, 797.

.Stannites^ 271.

Stannous hydroxide or hydrate, 271 ;
—

oxide, 271 ; — salts. 272, 273, 796.

Staple of wool, 47.

.Steam black, 653.

Steaming, 146, 692, 728, 743.

S^ratee;£teario acid. Stearin, 173.

Stfe<a greyM98.
SteQtering,.736.

Stick 14o, 36& \ ^ \
'Stilbene^orangd^ 401 ; -r- yellow, 406.

Storing of silk, 160 ;.o^^ 80uple silk, 156 ; of

wool, 149.

Stretchings 142, 167\'736.'

Sti^^ and saddening method, 7.

Substantive colours, 2.

Substitute for tartar, 194, 197, 768.

Suction iby vacuum for removal of moisture,

731.

Sbint, 134.
*

Sulphamine brown, 637.

SulphanMio acid, 688.

Sulphaniline blac^ 449.

Sulphate-acetates, ^31,4S47.

Sulphate-chromate, Bi^c chromium, 250.

Sulphate-nitrate, Ferric, 263.

Sulphated oil. syn. of Turkey-red oil

Sulphates, 16«.

Sulphide colouir, 447.

of copper, 284.

Sulphine, 409 ;
— brown, 449.

Sulphindigotio acid, 310.

Sulphites, lOV*

Sulpho-aceiates, syn. of StdphaU-acekUes.

SidphiiMqid blue, 542 ;
— azurin, 542 ;

—
^ bladit (W ; — brown, 557 ;

— cyanin. I

541 ; — c^nin blacky 561 ;
— dark brown,

» 557.

Sulidiopurpuiio acid, 310.

Sulphur coloufi, 447.

dioxide,— tiioxide, 166w

'

mordant, 463, 478.

mwobL50, 6L- .

Sulphuilo 1^163, 760.— Funilng or Nordhausen, 166L

Normal ohlutioii of, 752,—— anhydride, 166,

Sulphurio ether, 300.

Sulphuiol colours, 449.

Sulphurous acid, 167, 784.

Sultan 4 B, 388 ; — yellow, 406.

Sumach, Sumaoh extract, 184, 185, 804»

Sun yellow, 407.

Sunn hemp, 45.

Superargol, 194.

Tankatbs, 182.

Tany ys acid, 181, 802, 804.

Tannin, syn. of Tannic acid, 181.
— mordants. 184.

Analysis of, 802-806.

Application to cotton and linen, 186,

I 334, 459, 462, 501, 607, 582, 585.

to mixed goods, 189, 464.

r^tosUk. 190, 341.

to wool, 190, 599, 601.

used in dyeing, 184.

Tartar, 193, 767.

emetic, 290, 291, 799.

substitute, 194, 197, 768.

Tartaric acid, 172, 767, 768.

Tartrazin, 517.

Tasar, see Tusmr.
Temporary hardness of water, 219, 774.

Tentering, 736.

Terra-cotta, 436.

Tetrabromrcsoru6n, 508.

Tetraclxloride of carbon, 298.

Tetrasilicate of sodium, 203.

Theory of dyeing, 8.

Thermometers, 877.

Thiamine red, 392.

Thiazine, 484 ;
— red, 392.

Thiazol yellow, 408.

Thiocarmin, 550.

Thiocatechin, 449.

Thioohromogen, 409.

Thiodfphenylamine, 484.

Thioflavin, 409, 474.

Thiogene colours, 449.

Thioindigo red, 661 ;
— scarlet, 665.

Thioindoxyl, 662.

Thion colours, 449. {

Thional colours, 449.^

Thionaphthene indigo, 662.

Thionine, 484 ;
— blue, 485.

Thionol colours, 440.

Thiophenol blUok, 449.

Thiorubin, 392.

Thioxine polours^ 449.

Tin, 271.'* /

compounds, Analysis of, 796,
AppHoation of, 276.

orystw, 272, 796; — mordants, 276;
Muriate of—, 273; Nitrate of—, 273;
Oxalate of—, 273, 276 ; Oxides of—, 271,
272 ; Oxymuriate of—, 274 ; — salt^ 272

;

Solution of—, 275* 796, 797; —spirits,
273, 276. 790.

Tinting, 1. ,

Tintometer, 814
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Titan black, 447 ;
— blue, 424 ;

— brown,

438; •— oomo, 424; —ingrain blue, —
navy, 424 ;

— orange, 401 ; — pink, 395

;

— red, — aoarlet, 392, 393; —yellow,

404, 408.

Titanium compounds, 279, 798.

Titanous chloride, 2^, 798 ;
— for analysis

of colouring matters, 843.

Tolan red, 531.

Toledo blue, 420.

ToUdine, 676, 678, 683, 687.

Toluidine, 676, 678, 686 ;
— blue, 485.

Toluylene blue, 491 ;
— brown, 429 —

diamine, 383, 686 ; —orange, 398; —red,
393,469; —yellow, 403.

Top dyeing, 704.

Topping with basio colours, 380, 385, 452.

Tops (wool), 47.

Tramo (silk), 61.

Tramping and wringing machine, 684.

Triamidophenol, 516.

Trianisoline, 507.

Triazol blue, 421 ;
— brown, 436 ;

— deep
blue, 421 ;

— fast red, 395 ;
— indigo blue,

421; —red, 395; —violet, 427; —
yellow, 407.

Tnnitrophenol, 515.

Triolein, see Olein, 174.

Trioxyanthraquinone, 677, 602, 603.

Trioxybenzoic acid, 180.

Trioxybenzophenone, 623. "

Tripalmitin, see Palmittn, 173.

Triphenylmethane, 456.

Triphenylrosanilino and Triphenylpararos-

aniline chloride, 479.

Tristearin, see Stearin, 173.

Trisulphone blue, 423 ;
— brown, 438 ;

—
violet, 428.

Trona red, 396 ;
— violet, 426.

Tropaeolin, 519, 520.

Tungstates, Tungsten, 296.

Turkey red, 679.

dyeing processes, 583, 586, 590, 591.

Theory of, 580.

oil, 176, 581, 806.

as a mordant for basio colours, 461.

processes for alizarin dyeing, 690,

591. >
Turmeric, 367, 835. *

Turquoise blue, 484.

Tussah, see Tuaaur,

Tussur, 67, 862.

Black dyeing, with logwood^ 347.

Bleaching and discharging, 161.

Twaddle's hydrometer degrees, 877.

Ukoabia gambler, 369.
'

Union black, — blne^ — brown, 447.

fast claret, 538.
Unripe cotton, 24.

Urania blue, 552.

Uranin, 502.

Uranium, Uranium sulphate, 296.
Urine, 216. ,

vat, 324. » .

.

VaoanoeInb blue^ 492.
Valonia, 185.

Valparaiso weed, 363.

^nation pf materials used in dyeing, 749.
vanadium and Vana(^um compounds, 295.

653.

Variolaria orciqa^ 363. j

Vat dyeing, 314, 452, 669-673.

Vat red B, 666. .

Vegetable fibres,^.
Verd^;rib,^84.

Vermuionettee, 500. .

Vert 4tinoell0, Vert de methylaniline. Vert
' lumi^re, 474.

Vesuvine, 4W. .

Victoria black, 560; , 4^blue, 481, 482; —
green, 476, 478; -^pure blue, 482; —
*mbin, 628 ;

— violeft 536 ; —^yellow, 519.
Vicuna wool, 46* '

.

Vidal black, 449.
‘

Vinegar, 170.

Violamin, 541.

Vidianth^e, 671.

Violet (Basic), 493, 494.

Vir^ oil, 300.

Viridanth^ne, 671.

Vitriol, Blue, 283 ; Green’— 261 ;JDil of—
163; White—,293.

Volatile liquids, 296, 300. »

Wool was^dng witli, 140. V
Volumetric analysb, 7^J

«

Warp drying, 733.

dyeing, 709. ^
silk, 61.

Wash stocks, 92. ^ ^

Washing (and Bleaching), 87.

after dyeing, 726.

Waste liquors, Recovery of fatty matter from,

139, 212.

Water, 73, 769.

Action of, on cotton, ^7 ; on Jute, 44 ;

on silk, 62, 63 ; on wool, 49, 53.

Analysis of, 76, 769.

blue, 545.

Classification of natural, 74.

Correction of, 80, 379, 450, 458.

for bleaching, washing, and scouring, 78.

for boiler purposes, 77.— for d3reing and mordanting, 79.

Hardness of, 75, 77, 218, 21%, 773, 774.

Purification of, 80. )

Testing for technical purposek
Weft silk, 61. (
Weighting of black silk, 341. ^
Weights, System and standard umts of, 875.

Weingai^er's tables for analysis of coal-tar

colours, 848*M
Weld, 354.

WeUwa^'75.
White ^te, 283.

sour for cotton piece goods, 104.

vitriol, 293.

WUd silks, 67.

Wilson's bleaching liquor, 228.
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Wine, ftpirite of, 208.

Witt*8 theory of dyoi^, 13.

of oonetittttion of orgeoio dye-

atuffi, 373. ^
Woad {duit, 383.

vat, 3^.,
Woaded ehadee, 314, 340. ^ /
Wood epiiit, 298.

Woods, Bed, 359, 835.

Wool, 45. . ^

Behaviour of, towaraa acids/ 54; al-

kaUes, 65; colouring matters, 59; heat,

50 *; metailio salts, 5$; oxidising agents,

56 ; water, 63.

black, 661, 603.

bleaohing, 149.

blue, 660.

Chemical properties and composition <

50.

OUorinaUng of, 57, 151, 551.

Conditioning of, 49, 863.

Diseased shoeps’, 46.

Estimation of, in fabrics, 859, 860.

grease, 134, 139, 213.

green, 665.

Hygroscopicity of, 49.— Impnxities of raw, 134.

in the grease, 47.^
.— Overowmed, 56, 257.

Kysical propeartios of, 49.

Pulled, 47.

red, 528, 632 ; scarlet, 527.
scouring for washing), 134.

sorting, 135...

^ —:-r Stmetnie of, 45, 47.

washing, 134.

Loose, 134,

Wool washing, Bye-products of, 139, 212
with volatile liquids, 140.

Pieces, 143.

Yarns, 141.

Wringing, 728.

XaNTHOBHAMNIN, 356.

X L aoid eosin, red, 535.

XyUdine, 676, 686 ;
— scarlets, 622, 523.

Yamamai silk, 69.

Yarn, Connie of, 25, 43, 44, 47, 62.—^ dryings 732.

dyeing, 706.

maohineB, 584, 707-709.

Stretiphing frame for worsUid, 142.

Wamng and bleaching, 89, 127, 141,

149,^ J6^ 161.

Yellow oluomatc, see Poiasaium chromnle,—- household soap, 211.

prussiate, see Ferrocyanide.

silk. Colouring matter of, 66.

T, 620.

Yolk, 50, 134, 213.

Yorkshire fat or grease, 140, 213.

Yo^ fustic, 356.

Zambesi black, 444; —blue, 417; -
brown, 431 ; — sky-blue, 417.

Zinc and zinc compounds, 292, 801.

as mordants, 461.

dust or zinc powder, 293, SOI.

vat (Zinc lime vat), 317.

Zittau dyeing machine, 703, 715.








