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Elemental composition  Parameters of 
electrolysis process  

Products after 
electrolysis Fe Cu Ni Co Mn 

Electrolyte, g/l 34.78 2.32 6.82 0.89 2.82 

Cathode deposit, % 1.14 98.68 0.13 0.01 0.04 

52 g/l��2SO4 
ia–��������2 
U- 1.5 V 
��– 2���� 
W - 15 l/dm3 

Anodic slime, % 25.94 2.87 1.50 0.23 3.83 

 

No pH Cu
aqC ,g/l Cu

orgC . , g/l Cu  ,%CuE  

1 1.5 2.38 No extraction takes place 

2 2 1.43 0.95 0.66 39.75 

3 2.5 0.56 1.82 3.25 76.47 

4 3 Hydrolyses of +3Fe  
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Fig. 1. Effect of contact time between aqueous and organic

phases on copper extraction at . /Cu
InC g l= 2 38 .
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Concentration g/l No ,Cu
InC  

g/l 
LIX IC 84 , 

%vol .: orgaq VV  Cu
aqC  Cu

orgC .  
CuD  ,%CuE  

1 2.38 2 1:1 1.48 0.90 0.61 37.89 
2 2.38 4 1:1 1.02 1.36 1.33 57.08 
3 2.38 6 1:1 0.56 1.82 3.25 76.47 
4 2.38 10 1:1 0.07 2.31 33.0 97.05 

5 1.19 2 1:1 0.42 0.77 1.83 64.66 
6 1.19 4 1:1 0.07 1.12 16.0 94.12 
7 1.19 6 1:1 0.01 1.18 119 99.17 

8 4.76 2 1:1 3.74 1.02 0.27 21.25 
9 4.76 4 1:1 3.23 1.52 0.47 31.97 
10 4.76 6 1:1 2.22 2.54 1.11 52.69 
11 4.76 10 1:1 1.31 3.45 2.63 72.45 

12 2.38 6 1:0.2 1.71 0.67 0.39 7.23 
13 2.38 6 1:0.5 1.05 1.03 1.22 37.89 
14 2.38 6 1:2 0.36 2.02 5.61 91.82 
15 2.38 6 1:3 0.05 2.33 46.6 99.29 

 

 
+nMe  

initialMe  

g/l  
phaseMe   

g/l 

MeD  ,%MeE  MeCu /β  

aqV  0.56 Cu2+ 2.38 

.orgV  1.82 

3.25 76.47 - 

aqV  6.67  
Ni2+ 

6.85 

.orgV  0.18 

0.026 2.53 124.2 

aqV  0.83  
Co2+ 

0.89 

.orgV  0.06 

0.072 6.72 48.94 

aqV  2.75  
Mn2+ 

2.90 

.orgV  0.15 

0.054 5.12 59.81 

31.83 
aqV  33.75 Fe2+ 

Fe3+ 

3.46 .orgV  1.54 

0.046 4.40 70.22 

25.41 aqV  33.17 Fe2+ 

Fe3+ 

10.21 .orgV  2.45 

0.074 6.89 43.64 
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Concentration, g/l Stage LgC Cu
In /,  

Cu
aqC  Cu

orgC .  
Extraction 

efficiency, % 

1st 2.38 1.020 1.36 57.08 

2nd 0.71 0.188 2.19 92.12 

3rd 0.21 0.027 2.35 98.86 
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Fig. 4. Counter-current batch simulation scheme for copper extraction.
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Metal concentration, g/l Stream 
Cu Fe Ni Co Mn 

Leach liquor  2.38   35.29 6.85 0.89 2.90 

Raffinate (R3) 0.027 34.29 6.67 0.87 2.83 

Loaded organic 2.35 1.0 0.18 0.02 0.07 
 

g/l
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