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Research on Thermal Activation Pretreatment and Sulfuric Acid Leaching of
Cobalt - Copper Sulfide Concentrates from Congo ( Kinshasa)

ZHANG Chen, WEN Dinggiang , HUANG Yaxiang
(Guangdong Jiana Energy Technology Co. Ltd. , Qingyuan 513056, China)

Abstract; Due to the complex mineral composition of Congo cobalt sulphide copper concentrate and
the poor effect of direct acid leaching, the thermal activation pretreatment and sulfuric acid leaching
process was investigated to strengthen the recovery of copper and cobalt. The test results showed
that the leaching rate of cobalt and copper was 98.51% and 97.80% respectively obtained by the
calcine generated from thermal activation at 500 °C for 2 h with the mass ratio of cobalt sulfide cop-
per concentrate, cobalt oxide ore and anhydrous sodium carbonate of 1 : 3 : 0.4 reacting for 5
hours under the conditions of the initial concentration of sulfuric acid of 1.25 mol/L, liquid - solid
ratio of 5 to 1 ml/g, leaching temperature of 80 “C, and the stirring speed of 300 r/min. The
process adopted in the experiment can realize the efficient recovery and utilization of cobalt and
copper in the cobalt — copper sulfide concentrates.

Key words: copper — cobalt sulfide concentrates; cobalt oxide mine; thermal activation; sulfuric
acid; leaching
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Table 1 Main chemical composition of
copper — cobalt sulfide concentrates

Co Cu Fe Ca Ni Mn Mg Zn S

8.45 20.94 15.65 0.36 0.47 0.09 1.84 0.01 16.74
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Table 2 Main chemical composition of cobalt oxide mine

Co Cu Fe Ca Ni  Mn Mg 7Zn S

12.15 1.08 1.70 0.20 0.05 0.96 0.75 0.01 0.11
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CoS +20, = CoSO, (1)
CuS +20, = CuSO, (2)
FeS, +30, =FeSO, + SO, (3)

4CuFeS, + 150, =4CuS0O, +2Fe,0, +4S0, (4)
CuCo,S, +70, + Co,0, = CoO + CuSO, +3CoS0,  (5)
250, +30, +2Co,0, =4CoS0, (6)
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Fig. 1 Effect of roasting temperature on the leaching process
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on the leaching process
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Fig.3  Effect of sodium carbonate addition on the leaching process
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Fig.4 Effect of roasting time on the leaching process
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Table 3 Results of parallel experiments

Leaching rate Co/ % Cuw/%
1 98.49 98.38

2 98.38 97.53

3 98. 65 97.48
Average 98.51 97.80
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