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1 KEERSY

1.1 R ER

R B RR PRI TR - B = e BRI R T A 1k
ST R 1, AT SRR PR BRA R D 2o A
WREN 114.9 g/ L A2 B0 i F 2EA 4 50 Bl VER
fif R 5 L AR BT MR BE R L O 1,53 g/ L,

BEMY B e Al AL Sy By, 20T
R LR 2, A0 HLPRE R TP A T AR A RO
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&34 \SEM Fil XRD K I 25 B an el 1 s . R
i 3 B A 25 R B DL 3. WAL HL B R R 1 kL
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D(.5)°4 12,15 pm. D(. 9) }87. 08 pm, -2k JiF
2312 pms BER B BROE BURLR  BLEE AN 5, H
ZINJSURE B B Ry W R A K ASUREL B o 3R 1T L A7 A BURL
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R4 A

BRI ATH %
N

R1 BRMEBERRESEK

Table 1 Composition of high-cadmium
7ZnS0O, solution mg/L
Zn2t* Cd? Cu?* Co?* Ni2 ™ TIH
114. 90 1.53 43. 94 9. 84 4.09 13.41

* . Bl g/L.,

x2 BPEMNEELERS

Table 2 Main chemical component of electric furnace

zinc powder %
Zn Cd Sb Fe Pb
93.78 0.01 0.02 0.18 <0.01

*3 BPERHNESAEERESR
Table 3 Particle size distribution range and proportion of

electric furnace zinc powder

R/ H mi b/ %

200 6.15

—200~ 4250 2.05

—250~ 4300 2. 40

—300~ 4300 42,45

—350 45.75

b 2 1—ZnO
2—7Zn

= 1
B 2

20/(°)
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Particle size distribution (a) and XRD pattern (b) of electric furnace zinc powder
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Fig. 2 Process flowchart of two-stage countercurrent purification for cadmium removal and the laboratory continuous test setup
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Fig. 3 Effect of zinc powder addition factor on cadmium

removal efficiency in first-stage purification
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Fig. 4 Effect of residual Cd mass concentration in
first-stage purified solution on Cd removal efficiency of

second-stage purification
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Fig.7 Mass fractions of Zn and Cd in purification residue
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Table 4 Composition analysis of purified solution and

purification residue
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Fig. 8 XRD patterns of two-stage purification residues
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Fig. 9 Mapping images and spectrum of first-stage purification residue from two-stage continuous purification
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Two-Stage Countercurrent Purification Process for Cadmium Removal from
High-Cadmium ZnSO, Solution
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Technology, Kunming 650093,China)

Abstract: Lead-zinc ore is the main raw material for zinc hydrometallurgy,and cadmium is one of the

major associated metal elements in lead-zinc ore. During the neutral leaching process, cadmium enters

the leachate, producing a high-cadmium zinc sulfate solution. Aiming at the common issue in the zinc

hydrometallurgy industry of the lengthy process for cadmium separation and recovery via zinc powder

cementation, the two-stage countercurrent purification of cadmium from high-cadmium zinc sulfate

solution using zinc powder was investigated. The appropriate zinc powder addition rate and residue
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return enrichment system were explored to increase the cadmium content in the cementation residue.
The results show that the suitable zinc powder addition for the first-stage purification is 0. 9 times the
theoretical amount,and for the second-stage purification,it is 1. 2 times the theoretical amount. Under
optimal conditions, the cadmium concentration in the solution after the first-stage purification is
approximately 70 mg/L,and after the second-stage purification,it is below 5 mg/L. The main phase of
the first-stage purification residue is cadmium, with a cadmium mass fraction of 85. 11% at the
purification endpoint and a zinc mass fraction below 5%. The main phases of the second-stage
purification residue are metallic cadmium and zinc. SEM-EDS analysis shows that the particles of the
first-stage cementation residue are spherical with an encapsulation phenomenon. The encapsulation
layer consists of basic zinc sulfate, while the inner layer is mainly unreacted zinc powder. The findings
of this study can provide a technical reference for the separation and recovery of cadmium from high-
cadmium leach solutions.

Key words:zinc hydrometallurgy; high-cadmium ZnSO, solution; zinc powder cementation; cadmium;

removal; high-cadmium cementation residue



