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Table 1 Chemical composition of zinc oxide acid leaching

solution after pretreatment (g/L)

Zn Fe(1l) Fe(IIl) In Cu
106.91 9.93 0.15 2.07 0.55

Cd As Sb SiO, H,SO4

1.33 3.52 0.002 0.14 51
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Bl 1 TBP 1 P350 fL2% 45
Fig. 1 Chemical structures of TBP and P350
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PEFEE N 800 t/min, N 25 C. AKAHAIA HIAH
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Fig. 2 Effect of P204 concentration on extraction efficiency
of In, Fe, Zn and Cd
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Fig. 3 Effect of contact time on extraction efficiency of In, Fe,
Zn and Cd
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Fig. 4 Effect of H,SO, concentration on extraction efficiency
of In, Fe, Zn and Cd
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Fig. 5 Extraction isotherm of indium and McCabe-Thiele

diagram
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Fig. 6 Effect of HCI concentration on stripping efficiency of
In, Zn and Fe
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Fig. 7 Stripping isotherm of indium and McCabe-Thiele

diagram
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Fig. 8 Changes of extraction efficiency of In, Fe and Zn and

separation time under different TBP concentrations
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Fig. 9 Effect of P350 concentration on extraction efficiency
of In, Fe and Zn
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Fig. 10 Extraction isotherm of indium and McCabe-Thiele

diagram
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Fig. 11  Effect of H,SO, concentration on stripping efficiency

of In, Zn and Fe
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Fig. 12 Effect of phase ratios on stripping efficiency of In, Zn
and Fe
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Fig. 13 Stripping isotherm of indium and McCabe-Thiele

diagram
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Fig. 14 Flow sheet for indium extraction with P204 (EX1 and EX2)-stripping with HCI (ST1 and ST2)-extraction with TBP/P350

(EX3 and EX4)-stripping with H,O (ST3, ST4 and ST5)
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AR 99% e I, ARG L2 & i oA s
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86% 5 B 1IN, P204 AU J5 I AL AR IA iy i 5
TRIREF W, S iR e R, Kb RS, v LA
[EIMTAFR S 228 SviW S BT 22K

3 #ig

1) P204 8 A TRAREE 5 (I A AL BERR R 12 i
IR, ARG SR T e B AR AR B T
HRGE

2) K 10% P204 7EAHEL(A/O) ly 2/1 R4 T,
WA S AN 2 G, v DL R R 99% A
AL P204 FAHAHIAHR A 6 mol/L [HERIR1E N
#F), {EAHHL(A/O) R 1/2 I8, 2 G e 2 nl A L
FHA R 2 A 5

3) P204 B A HLAH R R S AR W A R
20%TBP+15%P350 5 R Z G, T bR 28 =A™= A
[, 2058 2 Z026EG 99% IR AH . TBP/P350
BN WUAR 45K &, fEAILLA/O) A 1 |, &
I 3 Godi i A TR A HUR TP A R A, AR
RWREA 12 g/L, SEHUAR. B BRI RO
BT WP, WEAMEERYER BT 99% K4 b
I, FHLEAESE P204 0 HHA AU R S 4% i S s

ik, kS IR D 86% M AU T HE .
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Solvent extraction and separation of indium from
leaching solution of zinc oxide

GUO Xiao-dong, WEI Chang, LI Xing-bin, DENG Zhi-gan, LI Cun-xiong, LI Min-ting

(Faculty of Metallurgy and Energy Engineering,
Kunming University of Science and Technology, Kunming 650093, China)

Abstract: The two stages solvent extraction of indium from the zinc oxide leaching solution was studied to separate
indium, recycle used wasted HCI and reduce the chloride ion discharge. The extraction and stripping of indium with P204
and TBP/P350 were studied under different parameters, such as the concentration of extractant, contact time, acidity and
ratio of aqueous and organic phase. The results indicate that 99% indium is extracted by 10% P204 (volume fraction)
with two stages at A/O ratio of 2/1. Indium in the P204 loaded organic is effectively stripped by 6 mol/L HCI. The 99% of
indium in the P204 loaded organic stripping solution is selective extracted by TBP/P350 with two countercurrent
extraction stages at A/O ratio of 3/2. Then, indium in the TBP/P350 loaded organic is stripped by water with three
countercurrent stripping stages. Comparing to traditional processes, more than 86% of chloride ion is reduced. Based on
this study, a new flow sheet for extraction of indium from the zinc oxide leaching solution was presented, which achieves
the purpose of efficient utilization of indium resources as well as reducing chloride pollution emission. By this process,
more than 98% of indium is efficiently extracted, at the same time, over 86% of chloride ion is reduced.

Key words: zinc oxide leaching solution; indium; solvent extraction; indium loaded organic phase
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