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ABSTRACT. An efficient copper refining by electrolysis from pregnant solutions, after bacterial leaching of sulfide cooper ore was made in laboratory installation. We 
fulfill a study for determination the influence of various factors on the process for copper refining electrolysis. For that purpose we applied production solution from 
bacterial leaching of sulfide copper ore. 
There are ascertain the influence of temperature, the kind of used electrodes, the density of cathode current, Cu2+ ion concentration and the sulfuric acid in the 
solution. The experiments are accomplished at working volume of 1,5 dm3 of the electrolysis camera and cathode area of 100 cm2. It was found also the optimum 
conditions for the process performance at independent variation of each investigated factor. 
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 30-50 g/dm3  
H2SO4  120-200 g/ dm3 (Popov & Grigorov, 2002). 
 

 
 

 
 

.  
 
 
 

. 
 

 – 
 (1),  

 (2), 
 (3), -

 (4),  
 (5),  

 (6),  
 (7)  (8). 

 
 

 1.8 dm3,  100 
cm2.  

 
 ( )- , Pb-Al-Pb, -



 129

Al-  Pb-  ( )-Pb).  
(6)  0.5 dm3/min  

 
.  

(4)  50  
500 A/m2  

. -
 (5)  

 –  
.  

 (2)  
 

. (7)  
 20  

60 0C.  
 

 
 

 

+- 

1

2

2

4 

t C 

7

6

3

5

8

 
 

.1.  
 
 

 
,  

.  
 1,5 dm3  

,  100 cm2. 
 

.  
 

 
 

 
 

 - , , 
,  

 H2SO4 .  
,  

,  
,  

 
.  

 
 

 - 37.4÷41.7 g/l Cu, 1,1÷2.0 g/l Fe, 0.1÷0.5 g/l 
Mn, 0.1÷0.5 g/l Zn  120÷200 g/l H2SO4.  

 

 
(Kucharska-Giziewicz & Mackinnon, 

1994). 
 

 
 

 5  6 . 
 

 
 Pb-AL-Pb,  

 - 55 oC, 40 oC, 20 oC  
 300A/m2.  

 
 55 oC  ( .2  ).   

 
. 

 
 
 

 - A( ), B( -Al-
), C(Pb- -Pb), D(Pb-Al-Pb).  

 -  
20OC,  - 200A/m2 ,  
Cu2+  40.07 g/l  160g/l H2SO4.  

 



 130

 Cu

0,00

0,05

0,10

0,15

0,20

0,25

0,30

0,35

0,40

0,45

0-1 1-2 2-3 3-4 4-5

W.h/gCu

0,0
0,5
1,0
1,5
2,0
2,5
3,0
3,5
4,0
4,5
5,0

gCu/W.h

55 C 40 C 20 C 20 C 40 C 55 C

 
.2.  Cu  

 
 

 ( .3)  
 B( -Al-

).  
 

,  
 

 (Chen & Dutrizac, 
1991).  

 
 
 

.  
 

 
 

 -100, 200, 300  
400A/m2,  20OC, 15h,  

-Al-  
 41.7 g/l Cu2+  160g/l H2SO4.  
 

 
200A/m2  -  

-
 ( .4).  

 
 41.7  18.5 g/dm3, 

 6  
.  

 
 
 
. 

 40  30 g/l Cu, 
-

 ( .5)  
 20 g/l Cu. ,  

 12 g/l,  
 

,  
. 

 
 
 

 
.3.  Cu .  

A - ; B - -Al- ; C - Pb- -Pb; D - Pb-Al-Pb 
 



 131

 

 

0,100
0,150
0,200
0,250
0,300
0,350
0,400
0,450
0,500
0,550
0,600

0 2 4 6 8 10 12 14 16 h

g Cu/Wh

100 
200 
300 
400 

2A/m
2A/m
2A/m
2A/m

 
.4.  Cu  

 
 

0,15
0,20
0,25
0,30

0,35

0,40

0,45
0,50
0,55
0,60

0-1 1-2 2-3 3-4 4-5 5-6 h

gCu / W.h

40 g/l Cu
30 g/l Cu
20 g/l Cu

 
1,00

1,50

2,00

2,50

3,00

3,50

4,00

4,50

5,00

0-1 1-2 2-3 3-4 4-5 5-6 h

W.h / gCu

40 g/l Cu
30 g/l Cu
20 g/l Cu

 
.5.  200 A/m2   

 
 
 

 
.6.  H2SO4  

 
 
 

 
H2SO4 ,  

 
 H2SO4  120, 160  200 g/l. 

 
   H2SO4  200 g/l 
 120 g/l) .6). 

 150-200 g/l  
. 

 -  20OC, 

 6 , -Al- , 
 200A/m2  

 Cu2+  40.9 g/l. 
 

 
 

.  
Amberlite IRC 748  

.  
 - EL1÷EL5.  



 132

 
.  Cu 

 96.91  98.04 % ( .1).  
 Cu  0.15 - 0.77 

gCu/W.h, u  
 1.3 – 4.7 W.h/gCu. 

 

 
. 1.  EL1÷EL5. 

 L1 L2 L3 L4 L5 

H2SO4 , g/l 175  175  150 160 160 

 Cu2+, g/l 32.05 28.02 28.9 27.2 25.1 

 Cu2+, g/l 16.3 16.6 20.1 18.5 14.5 

 Cu, gCu/W.h 0.17-0.77 0.15-0.45 0.23-0.62 0.26-0.42 0.21-0.68 

, W.h/gCu 1.3-5.9 2.15-6.7 1.6-4.3 2.3-3.9 1.5-4.7 

 Cu , %  96,90 97,54 97,92 96,96 98,10 
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