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Fig.1 XRD pattern of copper-cobalt oxide ore
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Table 1 Chemical multi-element analysis results of

copper-cobalt oxide ore %
Cu Co Fe S Mn Ti
2.30 0.274 3.14 0.139 0.190 0.635
Cr Ni Zn Pb SiO; Al O3
0.012 0.033 0.012 <0. 000 1 61.63 12.77
CaO MgO P;0Os K. O Na; O

0. 090 7.02 0. 780 2.18 0. 090
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W& B4 Bk £ 45y 2 Si0, L AL Oy \MgO . K, O K&
P, O, i 505 3 N 61.63% ,12.77% ,7.02% .
2.18% }£0.780 % , 3:1184.38 % .
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Table 2 Composition of main minerals in copper-cobalt

oxide ore

W 4 Bk /% R/ RS di b/ %
L4 A1 2.533 LR E) 32. 629
fLEa 0.797 5 B A 0. 787

W B 0.471 KT 0.197
fEfLEA 0.011 W 2.812
TR 0.018 £ 29. 547
A 0.006 Htk 12. 341

W 4 0. 035 3 15. 883
BERR A, 244 0.018 HoAls 1.915
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Table 3 Balance calculation results of cobalt

in various minerals

1 2 R BB o e AT DL SR AR AR T A

F, FENRALE A ALE A RBER D, & Al
H2.533%.,0.797 % F 0. 471 %, I & A L EEESL
A IR T SRR AT, AR AL R A R
A4 TR 5 R 5 A0 A A

A TG/, T wE/ ?‘%*%ﬁ

% % WRAE 3/
BILEA 2.533 0.21 1.91
LEn 0.797 0.29 0.83
A4 A 0.471 0.05 0.08
IKEG 0. 197 50. 34 35,41
] At B 0.787 7.22 20. 29
(2R3 2.812 0.54 5.42
AR B 0.035 0.07 0.01
e fi 15. 883 0. 44 24. 96
Btk 12.341 0.04 1.76
LN 32. 629 0.08 9.33
At 68. 485 59.28 100. 00
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Fig.3 Leaching test results of cobalt from copper-cobalt

oxide ore by reducing agents
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rate of copper-cobalt oxide ore
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Table 4 Thermodynamic data of reaction equations (1)

at different temperatures

K AYH/7 A:S/ ) ArG/7
(k] *mol™")  (Jemol ™'« K ) (kJ+mol 1)
298. 15 —427.189 292. 205 —514. 310
323.15 —455. 376 239.918 —532.905
348. 15 —493. 950 148. 880 —545.783
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Discussion on Process Mineralogical Characteristics and Cobalt Leaching of
Copper-Cobalt Oxide Ores in Kambove Mining Area,Congo(DRC)

ZHAO Yaru',XIAO Faxin', LI Hui’ ,DESSY Purbandari' , SHAN Lianjun®,
YANG Cuixia' ,ZHENG Bin®*,XU Wei’ , WANG Shuo”, TU Ganfeng'

(1. School of Metallurgy , Northeastern University ,Shenyang 110819,China;
2. China Non ferrous Metal Innovation Research Institute (Tianjin) Co. ,Ltd. s Tianjin 300380,China;
3. Shenyang Research Institute of Nonferrous Metals Co. ,Ltd. ,Shenyang 110141,China)

Abstract:In response to the issue of low cobalt leaching rate from oxidized copper-cobalt ore in the
Kambove mining area of Congo(DRC), the mineralogical characteristics of the ore were analyzed by
Mineral Liberation Analysis (MLA), polarized light microscopy, and Scanning Electron Microscopy
(SEM). Based on the findings,leaching of cobalt from the ore with sodium pyrosulfite,Fe powder and
SO, as reducing agents was studied. The influence of different reducing agents and dosage on the
leaching effect was investigated. The resluts reveal that the primary copper minerals in the ore are
pseudomalachite, malachite, and libethenite, while the main cobalt minerals are copper-cobalt-bearing
manganese oxide and heterogenite. The gangue minerals predominantly consist of siltstone, quartz,
sericite,and chlorite. The occurrence states of copper and cobalt in the ore are complex, with cobalt
minerals being fine-grained and mostly occurring as inclusions. The theoretical leaching rate of cobalt
is calculated to be 92.82%. Compared with the three reducing agents, the leaching effect of SO, is
better. Under the optimal conditions of liquid volume to solid mass ratio of 3 : 1,sulfuric acid dosage
of 26. 7 g/L., SO, amount at 1. 7 times the theoretical amount, reaction temperature of 38 “C, and
reaction duration of 3 h, the cobalt leaching rate can reach 85. 48%, approaching the theoretical
maximum. The research results can provide both theoretical and technical support for the efficient
utilization of cobalt resources in the Kambove mining area of Congo(DRC).

Key words: oxidized copper-cobalt ore; Congo (DRC); Kambove mining area; process mineralogy;

cobalt;leaching; SO, ;reductant





