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Table 1 Multi — element analysis of extraction raffinate

JLE Cu Co  TFe Fe’* Mn Ca Mg H,S0,

/(g L7)0.29 1.03 0.73 0.05 0.99 0.43 1.44 18.39
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Table 2 Chemical compositions of solution after iron removal
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Table 4 Chemical compositions of solution after the cobalt pre-

cipitation in the first stage

JLHE Co Cu Fe Mn Ca Mg

Gt/ (g LYY 0.27 0 0 0.79  0.44 1.61

JE# Co Cu Fe Mn Ca Mg ®5 ARSI
/(g L) 0.94 0.26 0.04 0.90 0.44 1.27 Table 5 Chemical compositions of rough cobalt hydroxide
JLER Co Cu Fe Mn Ca Mg
Fz3  PEM G /% 3283 0.87  0.12 562  0.51 4.40
Table 3 Chemical compositions of iron slag
JEE Co  Cu  Fe  Mn  Ca Mg FRE5E G , 28T A AL EE R 0. 95 t(4Al Mk

o

S/ % 0.12 0.05 2.58 0.12 26.79 0.24
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Table 6 Chemical compositions of solution after the cobalt pre-

cipitation in the second stage

TCE Co Cu Fe Mn Ca Mg pH

&H/(g-L7") 0.01  0.00 0.00 0.59 0.8 1.52 8.25
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Table 7 Chemical compositions of slag with the cobalt precipita-

tion in the second stage

JCE Co Cu Fe Mn Ca Mg

T/ % 7.14 0.00 0.00 5.38 18.51 2.36
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Fig. 1 Flow chart of resource utilization of extraction raffinate
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Table 8 Production cost of per ton cobalt

JF5 i H JRA/ETG
1 HBIRRL2Y 6523.3
2 EIPIIR S % 1228.9
3 YNGRRAYE Y 2157.5
4 aTIH 2994.3
5 Hifx 2 659.4
6 B 431.5
7 S 700
8 HoAth 150
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Cycling Utilization of Copper and Cobalt Recovered from the Extraction Raffi-
nate of Copper in Congo ( Kinshasa)
TIAN Chunyou', XU Wenyan' , ZHONG Xianlin', ZHANG Xiaofeng”, XIA Nengbo', GUO Can', LI Hui’

1. CNMC Huachin Metal Leach S. A. , Likasi 999059, Congo( DRC) ;
2. CNMC Huachin Mabende Mining S. A. , Lubumbashi 999059, Congo(DRC) ;
3. CNMC Shenyang Nonferrous Metal Research Institute, Shenyang 110000, China

Abstract: For recovering cobalt and copper from extraction raffinate of copper in a wet smelter in Congo (DRC) and reali-
zing the cycling utilization of extraction raffinate, the process of iron removal — copper precipitation — cobalt precipitati-
on in the first and second stages was adopted. The results show that the iron slag, the copper slag, the coarse cobalt hy-
droxide and the second stage cobalt slag can be obtained in this process with the calcium content of 26.79% , the copper
content of 0.05% , the cobalt content of 0. 12% , the loss rate of copper in the process of iron removal of 4. 64% , the loss
rate of cobalt in the process of iron removal of 3. 14% in the iron slag; the copper content of 3.74% , the cobalt content
of 2.06% in the copper slag; the cobalt content of 32.83% in the crude cobalt hydroxide; the cobalt content of 32.83%
in the crude cobalt hydroxide. The total recovery rate of cobalt is greater than 95% . The iron slag can be used for building
materials. The copper slag returned to the system can be used to recover copper and cobalt. The cobalt hydroxide can be
sold directly. The cobalt slag in the second stage is mixed with the extraction raffinate and returned to the iron removal
process. The solution after the cobalt precipitation in the second stage is reused for the replenishing water in grinding. The
valuable metals and the processed solution have been recycled. After the production practice test, the treatment process
has good economic, environmental and social benefits.

Key words: extraction raffinate of copper; precipitation; cobalt hydroxide; resource utilization
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