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Bioleaching of low grade copper ores

LIU Jian-she, XIA Harbo, WANG Hardong
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Central South University, Changsha 410083, China)

Abstract: For the evaluation of bioleaching to open-pit mine and mine excavated underground, the effect of particle size,
slurry content and inoculation amount on leaching was investigated. It is indicated that the influence of particle size on sul-
furic acid consumption of open-pit mine and mine excavated underground is much effective, and on leaching rate of mine
excavated underground is effective; the influence of slurry content on consumption of sulfuric acid is effective, while on
leaching rate is just the opposite; at first the inoculation amount affect the consumption of sulfuric acid and leaching rate,
while the influence will loss two days later. The optimum conditions for the leaching of open pit mine are as follows: parti-
cle size < 0. 154 mm, slurry content 20% and inoculation amount 7. 5% , while for mine excavated underground they are

< 0.154 mm, 10%, 10%, respectively.
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Table 1 Chemical compositions of samples

(mass fraction, %)

Ore Cu Fe Ca0 MgO  AlLO3 Si0, S

M, 0.25 3.84 12.92 3.48 8.50 44.49 3.61
M, 0.50 10.70 18.55 2.18 4.50 32.50 5.78

K2 WHOMANER (ESE, %)
Table 2 Phase compositions of samples

(mass fraction, %)

Phase M, M.,
Primary copper sulfide 0.23 0.47
Secondary copper sulfide 0.032 0. 052
Free uppes nxide 0.0035  0.0022
Bonded copper oxide 0.004 5 0. 006 4
Total eoppes 0.27 0.53
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Table 3 Orthogonal experiment design

Level
Factor
1 2 3
Particle size( A) <0.97mm <0.273mm < 0.154 mm
Slurry content( B) 20% 15% 10%
Inoculation( C) 5% 7. 5% 10%
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Fig. 1 Influence of particle size on
acid consumption with time
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Fig. 3 Influence of slurry content
on acid consumption with time
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Table 4 Leaching result and orthogonal

analysis of sample M {

e Eagkon Leaching rate,
A B C yl %
1 1 1 1 33.33
2 1 2 2 39.50
3 1 3 3 31.58
4 2 1 2 37.47
5 2 2 3 30.74
6 2 5 1 25.28
7 3 1 3 38.59
8 3 2 1 37.94
9 3 3 2 35.47
7 34. 80 36. 46 32.18
v2 31.16  36.06  37.48
¥y 7. i .64 e
S am sa anes 7= Lm0
j;/ 28.286 30.221 22.247 be = 34,43
F 6.23 6.52 4.66
( ffcéii(;l;) Effective  Effective  Effective
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Table 5 Leaching result and orthogonal

analysis of sample M,

Factor Leaching rate
No.
A B C y/ %

3 1 3 3 12. 15

i 2 1 2 13. 40

. 3 1 3 34.53

g 3 2 1 33.54

9 3 3 2 34.35

. 10.50  18.81  18.06 T= Dy
o 12. 60 18.98 19. 63 =1

r - 172.01
va 34.14 19.55 19. 65

S 1022. 31 0. 90 4.95 I

b= 4= 19,11

f 2 2 2 o=

v 511.16 0.45 2.48

F 370. 41 0.33 1. 80
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