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Novel process of selective extraction of
copper and cobalt from heterogenite
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Abstract: Based on the characteristics of the tested heterogenite, a novel process for extracting copper and cobalt using
reductive acid leaching-cyclone electrowining was carried out. The effects of initial concentration sulfate, temperature,
time, Na,SO; dosage, the liquid-solid ratio were systematically investigated. The optimum leaching conditions were
determined as the initial concentration sulfate 75 g/L, Na,SO; dosage 7%, the liquid-solid ratio of 4:1, temperature 70 C
and leaching time 0.5 h. The exploratory experiment of extracting copper and cobalt from the leaching solution was

conducted, and the electrolytic copper and cobalt products with high purity of 99.95% and 99.97% are obtained,

respectively. The direct recovery rate of copper and cobalt are 98.23% and 94.54%, respectively.
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Table 1 Results of elementary analysis of heterogenite (mass

fraction, %)

Co Cu Mn Ni Zn
5.83 6.78 0.65 0.16 0.019
Fe,0; ALO; MgO CaO Si0,
9.66 3.67 3.05 0.27 48.95
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Fig. 1 Technological process of copper and cobalt extraction by cyclone electrowinning
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Fig. 2 Experimental device of copper and cobalt extraction by cyclone electrowinning



1780 A G A R

201246 H

1.4 KERBRZA

e LR AR B 15465 J B B T Hh AV 1
ZEg, WG R E SRRt e S E S
T2, WA IE W 48 2 T AE BT ARAR
SEbTHY,  FLOCHH I I R LT R ZE IR SR
FUARIR Z, ORAEH b B onsehr . J AR
Wk 3 Rt SALGBEARMLL, e A
ARATPATE H b5 J B8 1R BRI 2 4 e i gk A
RN, HARAS Al S 8 i

Anode (+)

Solution Direction of
flow transport of ion

Cathode (-)

3 TEURUEEPE A AR s U

Fig. 3 Principle of cyclone electrowinning!* ¢
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Fig. 5 Effect of initial H,SO, concentration on leaching rate

of copper, cobalt and ion
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Fig. 6 Effects of temperature on leaching rate of copper,

cobalt, ion and pH value of leaching solution
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Fig. 7 Effect of leaching time on leaching rate of copper,

cobalt, ion and pH value of leaching solution
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Fig. 8 Effect of Na,SO; dosage on leaching rate of copper,

cobalt, ion and pH value of leaching solution
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Fig. 9 Effect of liquid-solid ratio on leaching rate of copper,

cobalt, ion and pH value of leaching solution
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Table 2  Experimental results under optimum leaching

conditions

Element Leachingrate/% Leaching concentration/(g-L ")

Co 98.13 14.3
Cu 98.54 16.7
Fe 0.39 0.07
Al 34.5 1.67
Mg 25.71 1.18
Mn 84.61 1.37
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Fig. 10 Products of copper electrowinning: (a) Copper pipe;
(b) Copper scrap
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