















































































































































82 SHORT COMMUNICATION

Figure 2 gives the corresponding curves for 4+ 1074 M nitrobenzene in the same
electrolytes with the respective base currents. It can be scen from Fig. 1 that although
bromothymol blue shows considerable adsorption as well as a desorption peak in
aqueous medium, there is practically no adsorption or desorption peak in methanolic
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Fig. 1. Effect of the medium on the tensammetric peaks, air-free solutions. 1, base current in

aqueous medium; 1’, 0.004% bromothymol bluc in aquecus medium; 2, basc current in non
. . At : :
aqueous medium; 2’, 0.004%, bromothymol blue in non-aqucous medium.

medium. Similarly it can be observed from Fig. 2 that nitrobenzene shows adsorption
as well as a reduction peak in aqueous medium. There is, however practicalll)y no
adsorption but a considerable enhanced reduction peak in methanoli;; medium

The base currents are considerably reduced in methanolic medium thereby mz.Lking
a.c. polarography of organic compounds in this medium more sensitive than in
aqueous medium. It is possible to estimate nitrobenzene in methanolic medium
almost down to a concentration of 10~% M whereas it is not possible to estimate
amounts below 104 M in aqueous medium under present conditions. The ob-
servation, that there is considerable adsorption in aqueous medium but practically
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no adsorption in non-aqueous medium, can be explained by the fact that water has
a high surface tension compared to methanol and consequently most solutes will
decrease the surface tension of methanol to a much less extent than that of water.

The fact that tensammetric peaks are practically absent and reduction peaks are

o
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Fig. 2. Effect of thc medium on the reduction peaks, air-free solutions. 1, base current in
aqueous medium; 1/, 4-10-' M nitrobenzene in aqueous medium; 2, base current in non-
aqueous medium; 2’, 4+ 10-1 Af nitrobenzene in non-aqucous medium.

enhanced in methanolic medium, can be used to advantage in determining the nature
of the a.c. peaks observed with organic compounds at the D.M.E. This has not so
far been a success in aqueous supporting clectrolytes.

The fact that adsorption phenomenon is practically absent in non-aqueous media
and the peaks due to organic compounds are reduction peaks, may be utilized in the
elucidation of the clectrode kinetics and in the resolution of peaks from a mixture
of organic compounds which would have been complicated in aqueous media by
adsorption processes. The a.c. polarography of organic compounds in non-aqueous
media may also prove useful because of the limited solubilities of organic compounds
in aqueous media.
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GUPTA & CHATTERJEE: COMPLEXES OF COPPER WITH AMMONIA & PYRIDINE

The same equations can be applied for deriving
the formula of the complex by a.c. polarography if
(Eij2) and (EYj2) are replaced by (Ep) and (E}), i.e.
their peak potentials respectively.

The curves 1 and 2 in Fig. 1 represent the straight-

line plots of (Ep). and (E}). versus log concen-
tration of ammonia, each having a slope of —0-120
and —0-127 respectively. From the slopes, the
values of the number of ammonia molecules com-
bined with one cupric and one cuprous ions come
out to be 417 and 2-14 with # =1 respectively.
The corresponding structures may be then re-
presented as [Cu®(NH,),]?* and [Cu(NHj),]* which
agree with the structures obtained by Von Stackel-
berg and Von Freyhold® using conventional polaro-
graphy. Further, the dissociation constants of
cupric and cuprous complexes of ammonia as
calculated are 0-415x10-14 and 0-219 X 10-1! respec-
tively. These agree fairly well with the values of
4-56 % 10-1* for cupric ammonia and 1-35x10-1 for
cuprous ammonia complexes given in literature’.

In the study of the complex between copper
sulphate and pyridine by a.c. polarography, it is
seen that only one peak is obtained whose peak
potential (Ep), shifts to more cathodic side with
increase in concentration of pyridine. This peak
corresponds to the reduction of Cu* ion to Cu(Hg).
The reduction of Cu?* to Cu* seems to be irreversible
under these conditions and that is why no peak is
obtained for this reduction by a.c. polarography.
Curve 1 in Fig. 2 gives a straight line on plotting
(Ep), using copper sulphate versus log pyridine
concentration. From the slope of this straight
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Fig. 2 — Effect of pyridine concentration on the peak poten-
tials of cuprous-pyridine complex in 0-1M pyridinium chlor-
ide by a.c. polarography [Curve 1, copper sulphate-pyridine
complex; and curve 2, cuprous chloride-pyridine complex]
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Fig. 3 — Effect of pyridine concentration on the peak
potentials of cuprous-pyridine complex in 0-1 pyridinium
chloride by conventional polarography

line which is —0-130, the number of pyridine mole-
cules, combined with one cuprous ion comes to be
2-19 with # =1 showing that the structure of the
complex is [Cu'(Py).]*.

The fact that the peak.in a.c. polarography is
due to the reduction of Cu* to Cu(Hg) and the
composition of the complex is [Cu!(Py),])* is con-
firmed by curve 2 (Fig. 2) which gives a straight
line plot of (Ep), against log pyridine concentration
using cuprous chloride with slope equal to —0-134
and the number of pyridine molecules combined
with one cuprous ion as 2:26. The above structure
of copper-pyridine complex is also confirmed by
conventional polarography where the slope of the
straight line plot of (Ey). versus log pyridine concen-
tration is —0-128 and the number of pyridine
molecules combined with one cuprous ion comes
out to be 2-16 (Fig. 3).

From the equation for the straight line through
the experimental points (curve 1; Fig. 2), it is found
that (Ep)e is —0-347 V. versus SCE at pyridine
concentration of 1-0M. From this value and the
value of (Ej); calculated from thermodynamic data8,
i.e. 0-134 V. versus SCE (the equilibrium between
simple cuprous ion and copper amalgam is not ac-
cessible to experimental measurement), the value of
K: was calculated as 7-266x10-® which agrees
fairly well with the value of 2:965 x 10-? obtained by
conventional polarography (Fig. 3).
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