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Table 1 Elemental composition of Meizhou chalcopyrite
Component Cu Fe S Au Ag Zn
Content (%, w) 19.5 2938 16.89 1.72g/t 0.07 0.58
Component Pb SiO, Ca0 MgO AlLO;

Content (%, ) 0.22 7.09 0.27 1.86 1.97

2.2 HEANEFRE

AB FARFHRAF R, 1E 1% N EH0 8 A
ME— REVR I REFRIE AT 5, A AR S B0 R AR.

AB BEIRILA KA (/L) (NH,4),S04 3.0, KC1 0.1,
K,HPO, 0.5, MgS0,-7H,0 0.5, Ca(NOs), 0.01, #¥; 1.0;
ZE7K 1000 mL.
2.3 £YIREIRT XK

AB WAYIEN S TR 500 mL 1) W8 it
1T, HERE 200 mL, HUBRIEFE, 500 r/min, 65°C1HiHz:
It WKL 1%, R 10%(p). B0 FERA pH A
PEheE, dERF pH 7SS BOTE. W T RRERAT B
(Thiobacillus ferrooxidans, fii K T.F &) w54 4 31°C,
HARBFREAMER AB B, B2 5 T @ BB 4T
Cu™, i Fe, Fe™, SO>I & A4 R % .
2.4 A B IR HMIZIE

SRR 2.3 4T, WLRRISIALN 3 he s HHECRE I
S8 LR P UIE E AH BRR T, AT R T PR R N
TBORE TGV 5 A0 TR AN 50 TR s 2 At R A Kl 22
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MSE. T ARAL SR XS 8ok RAT A #r
(X’Pert—-MPD, PHILIPS).

3 &R

3.1 M BT REMRY SIRITA

ASLGHE 65°C, pH 2.0, 1.0%H™ 4 7 15 M4 4 40 i
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Fig.1 Soluble iron, oxidation fraction of iron and SO,
as a function of time in bioleaching by strain A.B
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Fig.2 Bioleaching rates of Meizhou chalcopyrite by strain A.B
and strain T.F
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HLIEI 2.94 F1 1.47 g/L, S0 A s i e A AR
50%I (1) Fe* k.

B3R, fELME AR, fE RN T
6%; Fl Fe RN A RENIR AR, 2.94 Rl 1.47 g/L
Fe I R RIAIZ R FEAAMSE, Y90 16%; AB B
MR PR R PR R 8w, 10 d B AIA 81.5%. X T
AP AR, Ak AB B KA ) A A 5 ] vy
T Fe AR AR, AB ALY 0.0137
g/(L-h), Z3 02 1.47 M1 2.94 o/L FeH @ 1A Z I 6 1451
7.3 f%; A.B HM 1.47 gL Fe" AR AR AB H#
MR R IS H R FEAAHH], A.B BRI 2.94 g/L Fe**
HERTRRMR BT RS AB WIIAR, 1R
BGRR[0 Fe i T I e Atk R 22
(R RRILDTIE A ¢, Bph AB BAR 54 AB I Fe*
PN AR R IR R T 3% 220, RSN Fe**
SO M I DT iR /N, A BB AR (3 2 0
BEHAERPIGT AR, SCI0 R, 0 T o
A, HRERH E R AB I E AR AR
H, Fe b A E F R 59,

3.4 A.BEBIRMIzh =

TR AN W 2 T PR R B O R A AR R I R 1T
HHEIA. ASZIGFEELT AB WM N BT 11 W
AT . SEEGERA,  BEAG 40 AW M B R, Ui
BN IR RIS, AB IR — AN R,

90
[ —X— Sterile control —

80 | —e— Strain A.B 7;

70 |-—A— Strain A.B+2.94 g/L Fe* g

60 L—v—Strain AB+1.47 g/L FeW

t —A—2.94 g/L Fe™ o/ A

50 F—g—1.47 giL Fe*
20 / 65 'C, pH=2.0,

A - 6
X_=3.13x10° cell/mL,
30 - v O A
solid concentration 1%

Fraction of leached Cu (%)

20 [ /A
i —%
10 L ===
ol T P

Time (d)

B 3 AR AR TR H 3 A2 A h 2k
Fig.3 Fraction of leached copper as a function of time
in different leaching systems
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T3 HAARE N S AT (1) B pH oA 1.5.

3.6 W RIREXMZEN TIEAFM
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Fig.4 The Langmuir isotherm of adsorption
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Fig.5 Fraction of leached copper as a function of time
at different temperatures by strain A.B
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Fig.6 Fraction of leached copper as a function
of time at different pH values by strain A.B

3R 2 mEFN pH XIEM EIRER LI AR
Table 2  Effects of temperature and pH on the bioleaching of Meizhou chalcopyrite

Temperature ('C) u(d™ Cu*" leaching rate [g/(L-h)] pH u(d™h Cu*" leaching rate [g/(L-h)]
50 0.153 0.000542 1.0 -1.00 0.00350
60 0.303 0.00817 1.5 0.326 0.0208
65 0.476 0.0195 2.0 0.509 0.0162
70 0.406 0.00225 2.5 —-0.401 0.00187
80 —0.257 0.00338

Note: The effect of temperature was assayed at pH=2.0, the effect of pH was assayed at 65 ‘C. g is the specific growth rate of the microbes.

R 3 WRIKE XM EET R 2RI

Table 3  Effect of solid concentration on the bioleaching of Meizhou chalcopyrite

1 0,
Solid conc. (%) Fraction of leached Cu (%)

Average Cu’" leaching rate [g/(L-h)]

0d 1d 3d 5d 6d 8d 9d 10d

0.50 7.05 9.23 12.5 33.6 58.9 99.8 0.00406

0.75 6.42 7.53 21.0 39.5 56.6 74.0 78.8 82.2 0.00500

1.0 5.44 6.56 19.8 413 57.9 83.6 86.2 83.6 0.00679

2.0 4.59 5.38 10.6 30.0 48.7 83.8 89.5 90.8 0.0148
4 é‘:_l:[: iﬁ [2] Konishi Y, Tokushige M, Asai S, et al. Copper Recovery from
Chalcopyrite Concentrate by Acidophilic Thermophile Acidianus
Ny - DR brierleyi in Batch and Continuous-flow Stirred-tank Reactors [J].
(1) XEEHERIMEM 405", W ALB BROE Y W

TR L H TF 1 16 1.

(2) A.B AR (1) B i 65°C, A B WA
KL pH 2y 2.0, TAEDIRN MBS pH oA 1.5, 7E
65°C, pH 2.0 Fl 1%0 KA, 10 d B4R HZRIA
91.3%, HAWLEM TN AN E

(3) Mg M B HIA AT IR R O AR, Al B
SAGAE Dy 32 AT B AR B A A 3R L R A
0.0137 g/(L-hy, J&H Fe fb 2% Ak I 4t 3 %
0.00228 g/(L-h)[f] 6 1.

(4) A.B TRITEBHRNT 2 100 (1)U R AT B BTAS 22 /R S5
Wt 2R, Xam=5.00x10% cell/g, Kx=5.88x10"" mL/cell.
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Process Characteristics of Bioleaching Meizhou Chalcopyrite by Thermophilic Acidianus brierleyi

SHI Xian-ai, LI Cong-ying, LIN Hui, MENG Chun, GUO Yang-hao

(College of Biological Science and Technology, Fuzhou University, Fuzhou, Fujian 350002, China)

Abstract: The mechanism and characteristics of Meizhou chalcopyrite bioleaching by Acidianus brierleyi were studied. Adsorption of
Acidianus brierleyi on the surface of ore was correlated with the Langmuir isotherm, the maximum adsorption capacity, Xa,, was
5.00x10® cell/g, the adsorption equilibrium constant, K,, was 5.88x107" mL/cell. Bioleaching of Meizhou chalcopyrite by Acidianus
brierleyi proceeded mainly with the direct bacterial oxidation. The bioleaching rate of copper solely by Acidianus brierleyi was 0.0137
g/(L-h), 6 times of the chemical oxidation rate of Fe**. The bioleaching rate of Meizhou chalcopyrite by Acidianus brierleyi (65 ‘C) was
16 times as that of Thiobacillus ferrooxidans (31 °C). The optimal temperature of growth and leaching with Acidianus brierleyi was 65 C,
the optimal pH of growth was 2.0, whereas the optimal pH of bioleaching was 1.5. Acidianus brierleyi would have a potential
perspective in industrial application, as it could leach 91.3 percent of copper in Meizhou chalcopyrite within 10 days.

Key words: bioleaching; Acidianus brierleyi; acidophilic thermophile; Meizhou chalcopyrite



