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ABSTRACT

With the gradual expansion of copper demands,

the utilization of enormous ton-

nages of waste copper mineral containing up to 0.5% copper becomes available.

In order to investigate the possibilities on the application of bacterial leaching
method to waste dumps or abandoned mines, the authors had carried out microbial
leaching of copper minerals by F. ferrooxidans isolated from the Dalsung copper mine

water,

The results obtained were as follows:

1. The copper extraction rate from the Dalsung chalcopyrite has been a little

accerelated by using flasks in place of percolators.
2. The percentage of copper extracted from the Dalsung chalcopyrite sample was
100% in 30 days in the presence of iron-oxidizing bacteria F. ferrooxidans while

9.27% in the absence of bacteria.

3. F. ferrooxidans was capable of producing sufficient quantities of ferric sulfate
and sulfuric acid from ferrous iron to bring about the dissolution of 1009% of

copper from the Dalsung chalcopyrite.
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Table 1. Copper and iron contents of ore

samples .
‘&eral ’ Component (%)
Mine Cu ] Fe
Dalsung ‘ 3.02 | 9.24
Masan | wm ‘ 28.29
o)% HES vhslE BT AL S4
BES 2=l HEEE 2 SuAw A BHAA
pHE 8t 9 wEEHE EBHT iR

Table 24 ®¥& uls) 2o

Table 2. Leaching of copper mineral by ferric sulfate solution

Leaching solution Pregnant solution after 2 hrs extraction
Ore sample - Copper extracted
o/ p
70 pH mg/ml %b
Dalsung 6.35 0.035 0.529
0 580 Masan 6.60 0. 069 0.546
[ Dalsung 4.23 0.182 2.750
0.5 2.05 | Masan 4.80 0.205 1.617
- Dalsung 3.05 0.190 2.871
1.0 1.80 Masan 3.78 0.932 7.359
Dalsung 2.12 0.200 3.022
1.5 1.65 Masan 3.59 1.104 8.717
Dalsung 1.92 0.212 3.203
2.0 1.58 Masan 2.70 1.442 11.387
Dalsung 1.86 0.193 | 2.916
2.5 L55 Masan 2.52 1.600 | 12.632
Dalsung 1.84 0.184 2.780
3.0 1.5 | Masan 2.48 1.590 12. 555
Dalsung 1.83 0.178 2.680
2.5 1.54 Masan 2.46 1.562 12.335
Leaching conditions : Ore sample size —325 mesh
Leaching solution Fe,(S0,);
Leaching pulp density 10%
Leaching temperature Room temperature
Leaching time 2 hrs
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Table 3. Chemical analysis of inoculum
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‘ (X
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Table 4. Copper extraction from copper minerals by F. ferrooxidans in percolator leaching

«_ Leaching time H [ No. of cell Extraction of copper Extraction of iron
S (day) ? I (x10° cell/m7) (mg/ml, % ’ (mg/mi)
™ 14 28 14 28
‘ 0|14los| 0] 14 | 28 - S .
Ore sample ™~ mg/ mg/ Rt P
ety mi % |"my % |[Fet'Fettr| Fe' Fe
~100+150 2.63.053.18 1.0 39.2] 86.2] 0.160| 39.72] 0.194 18.15 0’ 0.014 0 ‘ 0. 145.
Dalsungl 305 | 2.62.912.04/ 1.0| 172.4 164.4] 0.194] 48.15 0.212] 52.66] 0 0.015 0 | 0. 146.
! | i i
—100+150] 2.62.68‘2.80! 1.00 32.5| 68.7 0.280 19.30| 0.484| 24.58] 0 0.232] 0 ;0.584
Masan | _o95 ]2.62.48‘2.505 1.0 84.8| 114.2[ 0.463 23.51 0.630| 32.00 0] 0.312] 0.160 0.817

Table 5. Copper extraction of copper minerals by F. ferrooxidans n flask leaching

_ Leaching time | PH No. of cell Extraction of copper Extraction of iron
(day) (x10° cell/m?) (mg/mi, %) (mg/ml)
T 14 28 14 28
Ore sample ~. 0141281014} 28 mg/ | o, |mg/ o | Fare Teree | Toes Tooree
(mesh) ~ mll % ml] ° Fe ‘,Fe Fe’ Fe
|—100+150] 2.52.982.83] 1.0[24.6| 98.8 0.115 23.81 0.218/ 45.13 0 | 0 | 0 lo.058
Dals”“gi —325 | 2.52.722.68) 1.0‘13.6 111.2] 0.255 52.80] 0.367] 75.980.006 |0.023 [0.020 [0. 202
—100-+150] 2.5[2.582. 38 1.021.2] 134.4 0.104) 4.40 0.159' 6.7 o | o | o lo.owu
Masan | _ 395 2.52.682.401 1.0/13.0; 151.6 o.521§ 22.05/ 0.737/ 31.19] 0 | 0.044| © |0.423
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Fig. 1.Copper extracted from the Dalsung ore
(—325mesh) by F. ferrooxidans.
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