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Simultaneous removal of copper, cadmium, nickel and cobalt from
zinc sulfate solution with sodium dimethyl dithiocarbamate
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(1. SOREMI SA, Pointe-Noire 999059, Congo;
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3. School of Metallurgy and Ecological Engineering, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: In order to solve the problems of high consumption and cost of zinc powder in the conventional
impurity removal method, the purification of copper, cadmium, nickel and cobalt from zinc sulfate
solution(containing 30 — 60 mg/L cadmium, 300 — 400 mg/L cobalt, and 60 — 100 mg/L nickel) was
achieved by using sodium dimethyl dithiocarbamate. The optimized impurity removal conditions are shown
as follows: the dosage of sodium dimethyl dithiocarbamate was 1.5 times the theoretical amount, the
dosage of sodium nitrite was 1 times the theoretical amount, the reaction time was 1 h, and the reaction
temperature was 75—385 ‘C. The slag content was 30 kg/m’-liquid. The zinc and cobalt content in slag was
about 8% and the cadmium and nickel content was about 1. 5%, the loss percent of zinc was 0. 02%. The
removal efficiency was 99.11% for coppers 99.98% for cadmium, 99.99% for cobalt and 98.94% for
nickel. The synchronous removal of copper, cobalt, nickel and cobalt can be achieved.

Key words: sodium dimethyl dithiocarbamate; leaching solution of zinc slag; impurity simultaneous

removal; copper, cadmium, nickel and cobalt
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Fig. 1 Structure of sodium dimethyl dithiocarbamate
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Fig. 2 New type of cobalt removal agent purification
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Fig. 3 Relationships between the theoretical multiple of
sodium dimethyl dithiocarbamate and the concentration

of impurities in filtrate (Temperature: 85C; Time:

1 h; Sodium nitrite dosage: 3 times the theoretical amount)
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Fig. 4 Relationships between the theoretical multiple of
sodium dimethyl dithiocarbamate and the concentration of
impurities in slag( Temperature: 85 C; Time: 1 h;

Sodium nitrite dosage: 3 times the theoretical amount)
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Table 2

Experimental results under different reaction time( Temperature: 85 ‘C; Sodium nitrite dosage:

1 times the theoretical amount; Sodium dimethyl dithiocarbamate dosage: 1.5 times the theoretical amount)

SV B[]/ min

A TR 20 40 60
Cu 0.013 0.012 0.013
VT (mg e L) Cd 0.021 0. 006 0.012
Co 1. 29 0. 080 0.022
Ni 0. 65 0. 56 0. 65
Zn 7.23 7.15 7.96
W% (:d 1. 35 1. 39 1.47
Co 7.94 8. 00 8. 08
Ni 1. 64 1. 64 1. 66
Cu 98. 95 99. 03 98. 95
TR 2 % Cd 99. 93 99. 98 99. 96
Co 99.62 99. 98 99. 99
Ni 99. 16 99. 28 99. 16
2.5 i pH ENEM K TEVEWE pH ESY B 2.0 A1 5. 0 I . AR AT A
W4 3 Bk, Wl pH (XTI 2 BOR WA AR AEOR . BB R 1 B T 99% .



- 592 - U

F3 BENAUBRE DHEZGRXBRER (REEE S C; KERE L h;
TrRBMAEAELEN 1E; BEMWASEAEREN 1.5 )
Table 3 Experimental results under different pH values (Temperature: 85C; Time: 1 h; Sodium nitrite

dosage: 1 times the theoretical amount; Sodium dimethyl dithiocarbamate dosage: 1.5 times the theoretical amount)

g : pH fH
i R 2.0 50
Cu 0.007 0.013
YW/ (mg « L) Cd 0. 002 0.012
Co 0.001 0. 022
Ni 0. 22 0. 65
Zn 10. 52 7.96
i/ % Cd 204 1.47
Co 5.49 8. 08
Ni 1.32 1. 66
Cu 99. 44 98. 95
MR R/ % Cd 99. 99 99. 96
Co 100. 0 99. 99
Ni 99.72 99. 16
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Table 4 Results of comprehensive condition test for purification

5 g 5
A 1 2 3 4 5
HiH GEEMBLEMAR REHHLEME GEXEMHELEME WEHMLEME GEEH L E/FK
T WARIRR AN EIe  1.5; WM MMmAE 2, WHRIMRMMIIE  1.5; WS MMmE  1; 68 MM
HGH D SR AEE D HEH D WG D G 2
Cu 0. 009 0.011 0.010 0.013 0.017
Cd 0.033 0.008 0.012 0.012 0. 007
Co 157. 23 0.03 0.03 0.022 0. 005
TEE/ Ni 1.43 0.82 0. 80 0. 65 0.75
(mg+L7Y As / / 0.014 / /
Sh / / / /
Fe / / 0. 058 / /
Al / / / /
Zn 10. 78 7. 64 12. 50 7.96 /
Cd 1. 80 1. 44 1.10 1.47 /
/%
Co 4.18 / 5.33 8.08 /
Ni 2. 10 1.79 1.19 1.66 /
Cu 99. 27 99. 11 99. 19 98. 95 98. 63
‘ Cd 99. 90 99. 98 99. 96 99. 96 99. 98
WiBR R/ %
Co 53. 33 99. 99 99. 99 99. 99 100. 0
Ni 98. 16 98. 94 98. 97 99. 16 99. 03

WMER/%  Zn / 0.02 0. 04 / /
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Table5 Element analysis of slag /%
L E AL O, Ca0 Fe,O; K, 0 MgO NazO S0, MnO P, 0, TiO,
o 0. 28 0.42 0.41 0.03 2.42 - 0.92 0.23 0. 00 0.01
JTLER As Ba Cl Co Cr Cu Ni Pb Sb \% Zn
TR - — — 8.08 0.0118 1.22 1. 66 0.096 0.018  0.0011 7.96
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