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A new purification process of copper and cadmium removal from

neutral leaching solution of zinc hydrometallurgy

LU Xing-wu LI Shou-rong ZHANG En-yu CHENG Liang LI Yu-liang SHAO Chuan-bing
(Key Laboratory of New Process for Non-ferrous Metal Smelting and Rare Metal High Utilization Efficiency
in Gansu Province, Northwest Research Institute of Mining and Metallurgy, Baiyin 730900, Gansu, China)

Abstract: Based on the problems of low efficiency, high consumption and high cost of zinc powder in zinc
hydrometallurgy purification process, the zinc powder was used as the displacement agent in the process,
and the copper and cadmium in the neutral leaching solution of zinc hydrometallurgy could be effectively
removed by the step-by-step process. In the process of copper removal, the influence of zinc powder
dosage, reaction time, reaction temperature and stirring intensity was studied. In the process of deep
cadmium removal, the influence of precipitant dosage, cadmium removal time, cadmium removal
temperature and stirring intensity was studied. The results show that the copper content in the medium
soaking solution was less than 0. 01 mg/L and the cadmium content was 21. 38 mg/L, which can reach the
technical control index of removing copper and cadmium in one stage, and reduce the zinc powder
consumption in one stage. Taking the 100 kt/a zinc hydrometallurgy system as an example, the annual
cost could be saved about RMB 19. 8 million yuan.
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Table 1 Main chemical composition of neutral leaching liquid

/ (g+L7")
TTE Cu Cd Co Ni Fe Zn
SE 0.5 0. 61 0.017 — <(0.000 01 151.9
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Table 2 Main chemical composition of zinc powder /%

B4 Zn (&&%E) Pb Cd Fe R
TR >98 <0.2 <0.2 <0.2 <0.2

JEW T AR 1B .

AR Y

2]
BB

()

B E

Gl
LIBAuR

e EeD)

WS

PHRE GRS

YLIEH

— B b5 — B ib)

Bl BEEEPERHBSSRARIZERNRE

Fig. 1 Flowsheet of the principle process for copper and cadmium removal from neutral leaching

solution of zinc hydrometallurgy
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Fig. 2 Effect of excess multiple of zinc powder on

copper and cadmium concentration
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Fig. 3 Effect of reaction time on copper and

cadmium concentration
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Fig. 5 Effect of stirring intensity on copper and
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cadmium concentration
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Table 3 Effect of precipitator types on cadmium removal
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Fig. 6 Effect of precipitator dosage on deep cadmium removal
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cadmium removal
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Table 4 Cost estimation of copper and cadmium removal in the first stage of zinc hydrometallurgy

23=) WH Hp HFE /5T WA/ GE+m D
1 E=3 kg 0.91 20 18. 2
S kg 3 4 12
Bt 30. 2
Metallurgy), 2012 (6). 17-18, 39.
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