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Appendix 

1. Calculations involved in Fe0 Synthesis Method 

Batch Size - 15 gm 

Material Weight (g) Solvent 
FeCl2.4H2O 17.8 Ethanol -40 mL 

Water  10 mL 
NaBH4 8.47 Water  220 mL 

 

Materials required  

Sodium borohydride (NaBH4) 

FeCl2.4H2O 

Ethanol (99%) 

Preparation of essentials 

1M Sodium borohydride (NaBH4) 

Dissolve 8.47 g NaBH4 in 220 mL of distilled water 

2M FeCl2.4H2O 

Dissolve 17.8 g of FeCl2.4H2O in 50 mL of absolute ethanol and distilled water solution 

(4:1v/v). 
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2. Calculations involved in Fe0 Synthesis Method 
 

Batch Size - 15 gm 

Material Weight (g) Solvent 
1 M FeCl3.6H2O 54.1 200 mL - 2M HCl* 

2M FeCl2.4H2O 19.9  50 mL  2M HCl 
 

* To prepare 2 M HCl Add 21 mL conc HCl to 250 mL water 

Materials required 

Hydrochloric acid (Concentrated) 

FeCl3.6H2O 

FeCl2.4H2O 

Ammonium hydroxide (Concentrated) 

Preparation of essentials: 

1M FeCl3.6H2O  

Dissolve 54.1 g of FeCl3.6H2O in 200 mL 2 M HCl 

2M FeCl2.4H2O in 2 M HCl  

Dissolve 19.9 g of FeCl2.4H2O in 50 mL 2 M HCl 

1M aqueous NH3 solution 

Dilute at least 67 mL of concentrated ammonium hydroxide with water to 1 L 
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4. Calculation of particle size from SEM micrographs 

Image-j method 

 Open the SEM image in ImageJ software 

 Calibrate and remove the scale of the selected image 
 Note the dimension of image in pixels  
 Measure the scale of the image in ImageJ software 
 Now set the scale of ImageJ using the scale measured above 
 This now changes the scale to actual image size (pixels) 

 Now select the portion of the image where size has to be calculated  

 Adjust the threshold of the image to get original size of the nanoparticles 
 Make the background dark and analyses the particles to get exact size of particles. 

4.1 Fe0
 

 

Appendix Fig.4. Manual calculation of particle size of Fe0 using the scale obtained from SEM 

image. 
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Appendix Table 1. Manual calculation of Particle Size using the scale obtained from SEM 
image of Fe0 

Note: AS-Actual Size, US-Unit Scale, PS-Particle Size 

 

  

AS AS*US PS  AS AS*US PS  AS AS*US PS  AS AS*US PS 
 

0.07 35 15.4  0.07 35 15.4  0.05 25 11.0  0.04 20 8.8 

0.08 40 17.5  0.12 60 26.3  0.09 45 19.7  0.08 40 17.5 

0.09 45 19.7  0.1 50 21.9  0.08 40 17.5  0.07 35 15.4 

0.07 35 15.4  0.06 30 13.2  0.16 80 35.1  0.06 30 13.2 

0.09 45 19.7  0.02 10 4.4  0.15 75 32.9  0.13 65 28.5 

0.12 60 26.3  0.06 30 13.2  0.06 30 13.2  0.09 45 19.7 

0.07 35 15.4  0.04 20 8.8  0.15 75 32.9  0.12 60 26.3 

0.11 55 24.1  0.07 35 15.4  0.09 45 19.7  0.08 40 17.5 

0.08 40 17.5  0.09 45 19.7  0.09 45 19.7  0.07 35 15.4 

0.07 35 15.4  0.14 70 30.7  0.02 10 4.4  0.05 25 11.0 

0.07 35 15.4  0.12 60 26.3  0.05 25 11.0  0.09 45 19.7 

0.04 20 8.8  0.06 30 13.2  0.08 40 17.5  0.08 40 17.5 

0.09 45 19.7  0.05 25 11.0  0.12 60 26.3  0.12 60 26.3 

0.09 45 19.7  0.15 75 32.9  0.09 45 19.7  0.09 45 19.7 

0.09 45 19.7  0.04 20 8.8  0.12 60 26.3  0.13 65 28.5 

0.04 20 8.8  0.1 50 21.9  0.09 45 19.7  0.02 10 4.4 

0.05 25 11.0  0.07 35 15.4  0.08 40 17.5  0.09 0.09 0.0 

0.08 40 17.5  0.09 45 19.7  0.07 35 15.4  0.13 65 28.5 

0.16 80 35.1  0.08 40 17.5  0.12 60 26.3  0.12 60 26.3 

0.07 35 15.4  0.06 30 13.2  0.16 80 35.1  0.09 45 19.7 

0.09 45 19.7  0.13 65 28.5  0.21 105 46.1  0.08 40 17.5 

0.06 30 13.2  0.12 60 26.3  0.07 35 15.4  0.06 30 13.2 

0.02 10 4.4  0.11 55 24.1  0.09 45 19.7  0.06 30 13.2 

0.07 35 15.4  0.09 45 19.7  0.04 20 8.8  0.09 45 19.7 

0.04 20 8.8  0.11 55 24.1  0.08 40 17.5  0.09 45 19.7 

0.07 35 15.4  0.11 55 24.1  0.12 60 26.3  0.11 55 24.1 

0.12 60 26.3  0.09 45 19.7  0.14 70 30.7  0.13 65 28.5 

0.06 30 13.2  0.06 30 13.2  0.12 60 26.3  0.13 65 28.5 
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4.3 Fe3O4 

 

Appendix Fig.5. Calculation of particle size of Fe3O4 using the scale obtained from SEM image. 
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Appendix Table 2. Manual calculation of Particle Size using the scale obtained from SEM 
image of Fe3O4 

Note: AS-Actual Size, US-Unit Scale, PS-Particle Size 

 

AS AS*US PS  AS AS*US PS  AS AS*US PS  AS AS*US PS 
 

0.22 110 47.8  0.18 90 39.1  0.08 40 17.4  0.07 35 15.2 

0.06 30 13.0  0.21 105 45.7  0.12 60 26.1  0.09 45 19.6 

0.15 75 32.6  0.15 75 32.6  0.14 70 30.4  0.13 65 28.3 

0.12 60 26.1  0.13 65 28.3  0.15 75 32.6  0.05 25 10.9 

0.11 55 23.9  0.15 75 32.6  0.2 100 43.5  0.11 55 23.9 

0.13 65 28.3  0.07 35 15.2  0.16 80 34.8  0.15 75 32.6 

0.14 70 30.4  0.22 110 47.8  0.12 60 26.1  0.13 65 28.3 

0.13 65 28.3  0.11 55 23.9  0.18 90 39.1  0.06 30 13.0 

0.15 75 32.6  0.17 85 37.0  0.2 100 43.5  0.15 75 32.6 

0.25 125 54.3  0.08 40 17.4  0.12 60 26.1  0.2 100 43.5 

0.15 75 32.6  0.09 45 19.6  0.04 20 8.7  0.22 110 47.8 

0.13 65 28.3  0.13 65 28.3  0.22 110 47.8  0.18 90 39.1 

0.15 75 32.6  0.22 110 47.8  0.11 55 23.9  0.07 35 15.2 

0.13 65 28.3  0.06 30 13.0  0.11 55 23.9  0.11 55 23.9 

0.21 105 45.7  0.07 35 15.2  0.12 60 26.1  0.09 45 19.6 

0.13 65 28.3  0.16 80 34.8  0.11 55 23.9  0.16 80 34.8 

0.15 75 32.6  0.12 60 26.1  0.1 50 21.7  0.13 65 28.3 

0.19 95 41.3  0.13 65 28.3  0.16 80 34.8  0.12 60 26.1 

0.15 75 32.6  0.07 35 15.2  0.15 75 32.6  0.09 45 19.6 

0.16 80 34.8  0.14 70 30.4  0.12 60 26.1  0.05 25 10.9 

0.12 60 26.1  0.08 40 17.4  0.11 55 23.9  0.16 80 34.8 

0.16 80 34.8  0.06 30 13.0  0.08 40 17.4  0.13 65 28.3 

0.11 55 23.9  0.12 60 26.1  0.13 65 28.3  0.13 65 28.3 

0.12 60 26.1  0.11 55 23.9  0.09 45 19.6     

0.13 65 28.3  0.08 40 17.4  0.14 70 30.4     

0.21 105 45.7  0.12 60 26.1  0.07 35 15.2     

0.22 110 47.8  0.12 60 26.1  0.14 70 30.4     

0.19 95 41.3  0.18 90 39.1  0.15 75 32.6     

0.14 70 30.4  0.05 25 10.9  0.12 60 26.1     

0.08 40 17.4  0.07 35 15.2  0.12 60 26.1     
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