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1
Tablel Composition of Zijin copper ore
Components Cu Au Ag S As Fe Pb Zn SO3
Content(%) 0.49 0.18g/t  6.50g/t 2.58 0.035 3.86 0.01 0.02 3.74
Components SO, Na,0 Al;05 K20 Ca0 MgO TiO Mo Co
Content(%)  73.62 0.074 8.74 1.03 0.0084  0.0055 0.18 0.002  0.0024
2.2
(AB ) . 1%
7d .
A.B (L) (NH,),S0, 3.0, KCl 0.1, K,HPO, 0.5, MgSO,7H,0 0.5, Ca(NOs),
0.01 20 1000 mL .
2.3
29 90 mL pH . 1%
7d 10%( @) .AB pH 2.0 65°C 120
r/min. T.F 31°C 9K A.B
250 mL
NaOH pH cu**
2.4
pH Eh - 320-S pH
cu** Cu-EDTA (ABS) (WFX-110 ).
X (Magix PW2424, PHILIPS) Cu, Fe, S, Al, As, K, Pb,
Si, S, Ti (XL30 ESEM-TMP, PHILIPS-FEI).
3
3.1 AB
A.B
3, 65~70°C pH 1.5~2.0.
A.B .
(4.5~6.0)x10"’ mL™Y( ). A.B 2d cu®
A.B 5d pH Eh ( pH20 Eh=320mV )
5d ( ) pH (pH 1.81 Eh=317 mV). A.B
pH Eh
(1) TF 7d
0.059 g/L A.B 2~-3 d 2~3d
0.1 g/L( 0.098 g/L) T.F 17

3.2 A.B
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AB pH 20 65°C 4

(@D} (2)AB (3A.B 0.15% Fey(SOy)s (@]
0.15% Fey(SO,)3
A = N
0.00 - T ls = - /.\.\\X><,_,
—~ L Strain A.B: 65°C, pH 2.0, £ 0.08 - Ne—*—————
S 008l 10%inocuium, 2% solid |4 g 3 , % \.
% 007 7" A swantrac, 13 é *\:2 .l \ an
| others are the sanﬂ gtrain AB| o %’ O 0.04 i .
oos - ) / S;;m'T,F T, © 0.02| —a SranAB  —v—Suam Ad:015% Fe 50y,
0.05 o | 24 48 72 | 9‘6 | 120 | 14‘14 | 16;8 0 000 6 | 2‘4 | 4‘8 | 7‘2 | 9‘6 | 12‘0 | 14‘,4
Time (h) Time (h)
1AB T.F 2
Fig.1 The comparison of bioleaching rate of Zijin Fig.2 Leached copper conc. as afunction of
copper ore by strain A.B and strain T.F timein different leaching systerms
2 .AB 2d
0.098 g/L AB 24 h
0.15% Fex(SOy)3
0.15% Fey(SO4)3 cu? Fey(SO.)3
. A.B
cu** Fe* 10 h
Fe* 5:9.
Fe3+
FeS+
. A.B
Fe* .Konishi  ® AB AB
Fe* AB
Fe* 16%( ).
3.3
3.3.1 pH
pH 1.0~2.5 pH 3.AB pH 2.0
pH 1.5 pH 2.0 pH 1.0 pH 2.5 .
pH20 15 AB 2d 4.5x10" mL™* pH 1.0
25 3~4d
332

5%~20%
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A.B
10%
0.12
L Strain A.B, 10% inoculum, solid 2%
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X.: r
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Time (h)
3 pH

Fig.3 Effect of pH on leached copper concentration

A A
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Strain A.B, pH 2.0, 10% inoculum

Fraction of leached Cu (%)

Solid (%)
—-v—2 —A—5
—e—10 —m—15
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0 24 48 72 96 120 144
Time (h)
5

Fig.5 Effect of solid conc. on fraction of leached Cu

2

4
A.B 15%
( 4.
0.12
Strain A.B, pH 2.0, solid 2%
0.10 - Tixe =
‘\:—A/A&%\g .
0.08 - / —y— 3
2 oosl [ /'7'/
S 0.06 -
&: r v
O 0.04 - ‘/ Inoculum (%)
t —=—20 —e—15
0.02 - v —A—10 —v—5
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4

Fig.4 Effect of inoculum on leached copper concentration

333
o
AB
5%.
10d EDTA
(ABS)
cu . ( 2
10%, pH 2.0, 65°C
2%~5% AB 90%.

Table2 Fraction of leached copper after bioleachingwith different solid concentrations (%)

Fraction (%)

Method of measuration

EDTA ABS

2 88.27 91.84
5 99.49 91.84
10 82.24 73.67
15 62.72 57.14

Note: Leaching condition was similar to that of Fig.5, leaching time was 10 d.

3.4

292% )

15%4g.
(3
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AB Fe ( 018 gL) Cu Fe
2% 5% 90%

15KV X2788 3857 10.68U FJIAS 15KV X2708 3854 16.8U FJIAS
(a) Before bioleaching (b) After bioleaching
6

Fig.6 Difference of concentrate surface states before and after bioleaching

3 X
Table 3 Respective percentages of composition of concentrate surface by XRD (%)
Element Before bioleaching After 10 d bioleaching
2% 5% 10%
Cu 338 0.305 0.38 0.609
Fe 11.9 14.3 14.041 13172
S 11.3 11.1 10.748 11.663
Al 115 10.1 8.364 9.4
As 0.195 0.104 0.199 0214
K 4.00 5.95 5.304 4.668
Pb 0.239 0.198 0.19 0.186
S 56.7 57.3 59.778 59.29
Sr 0.0824 0.0597 0.093 0.093
Ti 0.701 0.625 0.903 0.705
1) (Acidianus brierleyi) Fe*
(2AB pH 2.0, 65°C 10% 5%.
2d 90%
(3) AB 65~70°C .AB T.F 17
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Characteristics of Bioleaching of Zijin Copper Ore by Acidianus brierleyi
LI Cong-ying', MENG Chun®, LIN Hui!, CHEN Shou-ging', SUN Jie!, GUO Yang-hao!, ZOU Lai-chang®

(1. College of Biotechnology, Fuzhou University, Fuzhou, Fujian 350002, China;
2. Fujian Zijin Mining Industry Co., Ltd., Shanghang, Fujian 364200, China)

Abstract: Characteristics of Zijin copper ore bioleaching by Acidianus brierleyi were studied. Experriments
estimated the effects of initial pH, inoculum and solid concentration on fraction of leached copper, experimental data
showed that the optimal opertating conditions were pH 2.0, 10% inoculum and 5% solid concentrations. The
mechanism of bioleaching of Zijin copper ore by Acidianus brierleyi was discussed, the bioleaching of Zijin copper
ore by Acidianus brierleyi was the result of a complex process of direct microbia attack and chemica oxidation by
the ferric iron. The bioleachig capability of Acidianus brierleyi(65°C) with the Zijin copper ore was strong, 1.7 times
as high as that of Thiobacillus ferrooxidans (31 ). Acidianus brierleyi has a promising perspective of industria
application.

Key words: bioleaching; Acidianus brierleyi; acidophilic thermophile; Zijin copper ore



