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Table 1 Impurity elements content of indium (/%)

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

Cathode| (-)

Anodeil(-*—)

\
/

Battery

B gl R R

Fig.1 Electrolytic device and its principle
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BUE BEIEAL i LR 38,

R ER T 1 ok BN K PHK:
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Table 2 Impurity elements content of indium powder (different
electrolytic temperatures)

Temperature/ 'C 20 30 40 50
Cu 10 36 36 41
Fe 10 52 22 26
Zn 6 34 34 33
Tl 35 117 67 74
Impurity elements content/  Pb 11 153 48 46
neg! cd 32 103 68 68
Sn 21 64 89 83
As 19 85 88 75
Al 8 95 97 81
Others 39 111 99 104
99.98 99.92 99.94 99.94

Indium powder purity/%
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Fig.2 SEM morphologies of In powder at different temperatures: (a) 20 ‘C, (b) 30 C, and (c) 40 C

K3 EHPRETEZE (FREREE)
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
Impurity elements content/ Pb 34 11 31
ngg! cd 62 32 63
Sn 69 21 66
As 35 19 74
Al 18 8 61
Others 64 39 107
Indium powder purity/% 99.94 9998 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™! 60 80 100
Cu 15 10 16
Fe 13 10 24
Zn 9 6 55
Tl 21 35 68
Impurity elements content/ Pb 14 11 34
ngg’ cd 22 32 60
Sn 19 21 61
As 15 19 69
Al 8 8 63
Others 34 39 83
Indium powder purity/% 99.98 99.98 99.95
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(195 HLAE FH AN e A6 1 v et 10 4 o A L i .
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HUBE IR o ] IR AR BE R A NaCl ik B2 (1 38 i iy A
Ko HAR NaCl iR FEAE 100 g/L I 5 W PERE A, A
AL JLEAR K, ML R TE BORL 4 /N (R 44, {H
e a, HPERIG O AR, B EET
AR BE AR RIX — I G o 1K 5 HL R I, F A PR B A
S ) FRUTAR IR B bR, AR IR R, 2 AR B
AW, E TR AR U 35 0K 45 B
2.4 HMBRRERE (pH E) XHEMIKLEEFNRE K

AL

pH 120 WHL 1.0, 2.5 F1 4.0, HAeT 25500055
By ik o PR RS T R R LR S

M S Hdls o7 LB, AR pH=1.0 I, BT 758
R, Tl. Pby Cd. Sn 4 FiICZ W& & & T HARE
pH=2.5 I Jrifil & [Pk 44, AL pH=4.0 I )2 Jr 4340
B, X 4R ITE NS EmAC. KIILBEE pH (T,
Tl. Pb. Cd. Sn 4 Flou & 1 & & F%. 2, & pH=4.0
B A, O mESRHER TR, X
Alfee T pH fEThm e, AR OH & Ik 5 3

Kl 4 AN[A) NaCl R BE HL g BT 45 584 SO0 35
Fig.4 SEM morphologies of In powder under different NaCl concentrations: (a) 60 g/L, (b) 80 g/L, and (c) 100 g/L

x5 HEHMHPRRTEZE (FF pHE)
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
Impurity elements content/
o Cd 62 32 23
Hee Sn 6l 21 16
As 69 19 74
Al 8 8 61
o 3 6 64
Others 85 33 262

Indium powder purity/% 99.9584 99.9809 99.9413
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Si, BRUICIEDURR IR h, B8 T KEM e 1,
AR AL AR AR Al R AR, PRIk, SRR L2
&R I, ARV pH HIX — R ESXCEE. X5
SCR[12]H 48 11 Fi At o 46 I pH <3 IR 45 1R FE A — 2.

Bl S 45T 3 BRI pH A4 R HLff BT 1 45 0
I HORTESL . TR LUE i, pH EE/N, ik
AN /N o 24 pH=4.0 I, HLAF BT A28 AR BURLRL 42 LIk
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L 5 I 5 B 0 5 H T 38
2.5 IR0 Foh 2 3 SR AR E B S0

& AR, EBRIE I IS AR SR R, BE
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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

*6 HMEMBHERYEE (CE)
Table 6 Current efficiency (CE) of electrolytic indium powder

Test times Theoretical Actual CE/% CE(average)/
content/g content/g %
1 3 2.146 71.53
2 2.302 76.73
3 3 1.894 63.13 70.10
4 3 2.068 68.93
5 3 2.106 70.20

WK E 0.5 g/L), 33 T — @R & CILE 2a).
2.6 HBIRMENE

F S0y BTk T2 S Bl AT g, B Rk
(CE) #% N AT

CE = T8 x 100% (D

Mg

HERmER 6 Pron: BTSN 76.73%,
IKh 63.13%, “PIJHLGAAE R 70.10%. X Ui B4 i
R SRR T LU KR AN AR R, X R] A el DY T e R de
B — R AR S KA, TR
AE TR TRRIE AR AR, =2
HI B A A S FE Pl DY rE AR A I 5 3 B L R R
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3 & it

1) {6 In*" WE A 30 g/L, HLRZE N 130 Alem?,
HELL WU TR 1 h B4R, HLfl o 4 A ARORD 1) 5
HETESHNEEE 20 C, M 5 cm, NaClikJE A 80
g/L, BRIIE 0.3 g/L, WKWK 0.5g/L, pH=2.5.

2) HARW pH (EOK s, B0 T 17 2E In(OH);,
DUVE: pH KK, AR TABUCHEM B
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Effect of Electrolytic Process Parameters on the Purity and
Particle Size of Indium Powder

Wang Xiaomin', Cao Hailian', Nan Hui', Wang Zhixin', La Xuewei', Zhang Ting’an’
(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 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*" 30 g/L, the current density 130 A/cm’, 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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