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Table 1  Impurity elements content of indium (ω/%) 

Pb Cd Sn Zn As Al Cu Fe Ti Others 

0.008 0.005 0.004 0.003 0.002 0.001 0.001 0.001 0.001 0.012 
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Fig.1  Electrolytic device and its principle 
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Table 2  Impurity elements content of indium powder (different 

electrolytic temperatures) 

Temperature/y 20 30 40 50 

Cu 10 36 36 41 

Fe 10 52 22 26 

Zn 6 34 34 33 

Tl 35 117 67 74 

Pb 11 153 48 46 

Cd 32 103 68 68 

Sn 21 64 89 83 

As 19 85 88 75 

Al 8 95 97 81 

Impurity elements content/ 

µg·g

-1

 

Others 39 111 99 104 

Indium powder purity/% 99.98 99.92 99.94 99.94 

Cathode Anode 
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Fig.2  SEM morphologies of In powder at different temperatures: (a) 20 y, (b) 30 y, and (c) 40 y 
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Table 3  Impurity elements content of indium powder 

(different polar distances) 

Polar distance/cm 3 5 8 

Cu 25 10 19 

Fe 23 10 21 

Zn 19 6 58 

Tl 51 35 68 

Pb 34 11 31 

Cd 62 32 63 

Sn 69 21 66 

As 35 19 74 

Al 18 8 61 

Impurity elements content/ 

µg·g

-1

 

Others 64 39 107 

Indium powder purity/% 99.94 99.98 99.94 
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Fig.3  SEM morphologies of In powder under different polar distances: (a) 3 cm, (b) 5 cm, and (c) 8 cm 
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Table 4  Impurity elements content of indium powder 

(different concentrations of NaCl) 

NaCl concentration/g·L

-1

 60 80 100 

Cu 15 10 16 

Fe 13 10 24 

Zn 9 6 55 

Tl 21 35 68 

Pb 14 11 34 

Cd 22 32 60 

Sn 19 21 61 

As 15 19 69 

Al 8 8 63 

Impurity elements content/ 

µg·g

-1

 

Others 34 39 83 

Indium powder purity/% 99.98 99.98 99.95 
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Fig.4  SEM morphologies of In powder under different NaCl concentrations: (a) 60 g/L, (b) 80 g/L, and (c) 100 g/L 
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Table 5  Impurity elements content of indium powder 

(different pH values) 

pH value 1.0 2.5 4.0 

Cu 14 10 19 

Fe 19 10 21 

Zn 6 6 8 

Tl 58 35 28 

Pb 31 11 11 

Cd 62 32 23 

Sn 61 21 16 

As 69 19 74 

Al 8 8 61 

O 3 6 64 

Impurity elements content/ 

µg·g

-1

 

Others 85 33 262 

Indium powder purity/% 99.9584 99.9809 99.9413 
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Fig.5  SEM morphologies of In powder under different pH values: (a) pH=1.0, (b) pH=2.5, and (c) pH=4.0 
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Fig.6  SEM morphologies of In powder under different additives: 

(a) gelatin and (b) thiourea 
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Table 6  Current efficiency (CE) of electrolytic indium powder 

Test times 

Theoretical 

content/g 

Actual 

content/g 

CE/% 

CE(average)/ 

% 

1 3 2.146 71.53 

2 3 2.302 76.73 

3 3 1.894 63.13 

4 3 2.068 68.93 

5 3 2.106 70.20 

70.10 
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Effect of Electrolytic Process Parameters on the Purity and 

Particle Size of Indium Powder 
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Abstract: The effect of electrolytic temperature, the distance of electrodes, conductive salt concentration, pH values and kinds of additives 

on the purity and particle size of indium powder by electrolysis process was studied. The results show that under the conditions of the 

concentration of In

3+

 30 g/L, the current density 130 A/cm

2

, continuous electrolysis time 1 h, the optimum process parameters for 

electrolysis are obtained as follows: the distance of electrodes is 5 cm, temperature is 20 °C, the concentration of NaCl is 80 g/L, thiourea 

concentration is 0.3 g/L, gelatin concentration is 0.5 g/L, and pH=2.5. Under these conditions, the distance of electrodes does not affect the 

purity of the powder, but affect the particle size of the powder. The concentration of NaCl has the greatest influence on the purity of the 

powder. With the increasing of the electrolyte temperature, the particle size becomes larger and the purity of the powder decreases. The pH 

value of the electrolysis affects both the purity and particle size of the powder. Thiourea restrains dendrite growth of the powder. Under the 

optimum process parameters with the electrolysis for 1 h, indium powder purity is 99.98%, and the average current efficiency is 70.10%. 

Key words: Indium powder; electrolytic process parameter; powder size; powder characterization; current efficiency 
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