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Table 1

Impurity element content of indium ingot (w/%)

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 element content of indium powder under
different In®* concentrations (pg-g™)

In®* concentration/g 1.

Element

10 30 50

Cu 36 10 41
Fe 52 10 26
Zn 34 6 33
TI 167 35 74
Pb 153 11 46
Cd 203 32 68
Sn 164 21 83
As 85 19 75
Al 95 8 81
Others 311 39 74

In powder purity/% 99.87 99.98 99.94
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Fig.2 SEM images of In powder under different In®* concentrations: (a) 10 g/L, (b) 30 g/L, and (c) 50 g/L
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Fig.3 Particle size distribution of indium powder under different

In®* concentrations
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Table 3 Impurity element content of indium powder under
different current densities (ug-g™)

Current density/A m™

Element
110 130 150
Cu 39 10 32
Fe 21 10 39
Zn 26 6 35
TI 29 35 123
Pb 38 11 47
Cd 30 32 119
Sn 87 21 69
As 23 19 17
Al 34 8 21
Others 253 39 205
In powder purity/%  99.94 99.98 99.93
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Fig.4 SEM images of In powder under different current densities: (a) 110 A/m? (b) 130 A/m?, and (c) 150 A/m?
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Table 4 Impurity element content of indium powder with
75% ?lirlrgrxlc;fzns'ty: different continuous electrolysis time (pg-g™)
2 65% « 130 A/m? Electrolysis time/h
> =150 A/m? Element
= 48% 1 3 5
E 24% Cu 10 25 69
2 27% Fe 10 23 61
18% 18% zn 6 19 58
7% 8% Tl 35 51 128
<30 pm 30~50 pm >50 pm Pb 1 34 91
Particle Size (S:d gi gg ﬁz
n
K] S 7] He, 7 PN (R R /)
KI5 N[ B2 B T B R IR B 4 A As 19 35 74
Fig.5 Particle size distribution of indium powder under different Al 8 18 61
current densities Others 39 64 105
In powder purity/%  99.98 99.96 99.91
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Fig.6 SEM images of In powder with different continuous electrolysis time: (@) 1 h, (b) 3 h,and (c) 5 h
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Effect of Electrolytic Process Parameters on the Purity and
Particle Size of Indium Powder

Wang Xiaomin®, Wang Zhixin®, La Xuewei', Zhang Tingan?

(1. Key Laboratory of Qinghai Province for Light Alloy, Qinghai University, Xining 810016, China)
(2. Key Laboratory of Ecological Metallurgy of Multi-metal Intergrown Ores of Ministry of Education,
Northeastern University, Shenyang 110819, China)

Abstract: The effect of indium ion concentration, current density and continuous electrolysis time on the purity and particle size of indium
powder prepared by electrolysis process was studied. The results show that the longer the continuous electrolysis time, the larger the
powder sizes, when the electric parameters are NaCl concentration 80 g/L, polar distance 5 cm, thiourea concentration 0.3 g/L, gelatin
concentration 0.5 g/L, pH=2.5, and polyvinyl ketone (PVP) 0.2 g/L. Under the conditions of process parameters above with the current
density of 130 A/m?, the particle size of the powder is the smallest, and the purity is the highest. The effect of In®* concentration on the
particle size is the slightest, but its influence on the purity is the greatest. Under the conditions of In®*" concentration 30 g/L, the current
density 130 A/cm?, and electrolytic time 1 h, the indium with the particle size less than 100 pum can be obtained, and the particles less than
30 pm amount to 75%. Moreover, the powder purity is 99.9809%.

Key words: indium powder; electrolytic process parameter; powder size; powder characterization
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