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Bioleaching arsenic-containing gold concentrates with MLY and At.f
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Abstract: To comprehend the bioleaching mechanisms of arsenic-containing gold concentrates with moderately
thermoacidphilic iron-oxidizing bacterium MLY and Acidthiobacillus ferrooxidans(At.f), bioleaching experiments were
carried out, in which different pulp densities and inoculations were performed. It is found that MLY and Atf show
different behaviors in the bioleaching process and these results suggest that MLY and At.f have different bioleaching
mechanisms. In the MLY leaching, Fe?" is oxidized to generate Fe*" by the free bacteria in solution, and then arsenopyrite
is dissolved by Fe**, that is to say, the indirect action is much more significant in MLY leaching. On the other hand, in the
At fleaching, the bacteria is attached to the mineral surface firstly, then the mineral is dissolved and Fe*" is released into
the solution. Fe*" in the solution is oxidized to produce Fe*" by free bacteria, and then Fe*"can attack the mineral as well.
So the united mechanisms contain direct action and indirect action in the A¢.f leaching.
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Table 1  Main compositions of arsenic-containing gold

concentrates(mass fraction, %)

Fe S Si Pb Zn As
17.76 19.28 10.08 7.53 7.18 12.26
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(Acidithiobacillus ferrooxidans, At.f)FINEHIE IR E 1L
W MLY (b R B AR e g s i, JF T
Leathen Ki #1557, o MLY A K detE 4 fF an
: pH A 1.5~2.0, #iJ%h 50~54 C. Leathen £5555E
M0k : (NH,),S0, 0.15 g/L; K,HPO, 0.05 g/L;
KCl 0.05 g/L; MgSO,7H,0 0.5 g/L; Ca(NOs)y2H,0
0.05 g/L. AWFFURH W HiE ok 4.
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Fig.1 Relationship between ¢ and time of pulp containing MLY or Az.f with various concentrations: (a) Bioleaching with inoculated

MLY; (b) Bioleaching with inoculated Az.f
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Fig.2 Relationship between iron or arsenic concentrations and time of pulp containing MLY and Arf with various pulp

concentrations: (a), (b) Bioleaching with inoculated MLY; (c), (d) Bioleaching with inoculated At.f
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Fig.3 Relationship between ¢ and time of pulp containing MLY or Atf with various inoculations: (a) Bioleaching with inoculated

MLY; (b) Bioleaching with inoculated Az.f
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Fig.4 Relationship between iron or arsenic concentrations and time of pulp containing MLY or At.f with various inoculations: (a),

(b) Bioleaching with inoculated MLY; (c), (d) Bioleaching with inoculated Az.f
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Fig.5 XRD patterns of mineral sample and leached residues with MLY or Atf (a) Mineral sample; (b) Residues by MLY

bioleaching; (c) Residues by A4z.f bioleaching

JEARAELER S P R A AR IAFAE . WL, 4% 4
FIIBID) . AEETEXS Arf B0 gmt .

23 HAEIRHEIRET Y8 XRD 247

IS AT LUE TR0 TR S A
LR R g SR TR NI E o (N S N I k2
RUJTH S50 ). £E MLY 32 5 d Ja RIS 1)
VESEATY K, SRR R ] AN, e, i
RUEEAT I T o JXUEWIAER Rl A v 2 i ) 2

20 30 40 50 60 70 90
20/(°)

20 30 40 50 60 70 90
20/(°)

BB, SO T DR i, (HR R 2R
TSERY", Arge. 5T IEAAE IR, £ MLY il
Ja B IR R AT JCEBRL AR, T A
PRI CERBRAN BEAR D AN R A R, A iR
R FE PR AEIR 1, X FEB L RE T pH (A
b g R O,

ArfR MR R #Er5 MLY AR, (H A7 78
—EE2E5): 1) A XRD i ERTAE R, R LA
IRV RR S BRAT WA T B R (R A AL, BRI L



$17 55 8 M

DR, S SR I BRI R RN A R

1347

UEW Arf S a R 1032 R Lk MLY 2220,
2) 7& XRD i E¥A RINAITCHE R ELEAE. X0 fE
JEAE MLY 32 HREFR e, A s ™ 8 Mt 1) 38 e e
BRI RRE Z, AR PR Al AL
NERIR, DURAERE S 7L Ao/ IR d, o
BRI WV A () FE AR MUY 8018, 7P AR (R R e b,
DR G 32 1 v A R G 3R B 1 U

T iEE MLY 2% iEE Arf ZH)EH
XRD % Pl v S A R ARk 1R, 3 WA R b
() As™ i Fe' S0 As™, Bt vt fo RR st 1
=B LA™ IR A AP o X7 T U
FRATTET 40 GRSk B 1) AT LA L 1 i 52
PE, 53— J5 TSR B BRAT T v (RS Al T 285 PR i 5 22
T (PR LB Gy

1) 7ESERE T BEE R, BRh MLY
B BE N (AR AR s Bl Arf B A
ANTER TR, S AR RS T
IRK L.

2) FHEN IR FE LR SR I UL, R T
LB MLY AT 35 e P A 2 A LA s (1 i 32 12k

3) XRD iKW, MLY B RO Arf 24T,
RIOAEAT Rk M R, B

REFERENCES

[1]  Ehrlich H. Past, present and future of biohydrometallurgy[J].
Hydrometallurgy, 2001, 59: 127—134.

[2] Bosecker K.
microorganisms[J]. FEMS Microbiology Review, 1997, 20:

Bioleaching:  metal  solubilization by

591-604.
[3]1 77 JKHT. GRAGH 4 B AR I PLIE ], SR AE R, 2002,
10(5): 26-31.

FANG Zhao-heng. Mechanism of bacterial leaching sulfides[J].
Gold Science and Technology, 2002, 10(5): 26—-31.

(4] AR, MTIEIE . —bkvb 5w B IR Bk A0 v R MR T (D).
AEMIZAIR, 2001, 86(2): 45—47.
LI Ya-qin, HE Zheng-guo. Studies on the characteristics of a
moderately iron-oxidizing  bacterium([J].
Microbiology, 2001, 86(2): 45—47.

[5] MR, (L[, chEEnERERRE AL B Fe® KAL) A
44 )8, 2003, 55(1): 37-38.
LI Ya-qin, HE Zheng-guo. Ferrous iron ion oxidation with

thermoacidophilic

moderately thermoacidophilic iron-oxidizing bacterium[J].

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

Nonferrous Metals, 2003, 55(1): 37-38.

A, BRI IR AR R SRR DE S [D). Jb st
[ Ay e 72 LARRTFCIT, 2004,

SHI Shao-yuan. Fundamental studies on bioleaching marmatite
flotation concentrates[D]. Beijing: Institute of Process
Engineering, Chinese Academy of Science, 2004.

SHI Shao-yuan, FANG Zhao-heng. Bioleaching of marmatite
flotation concentrate by acidithiobacillus ferrooxidans and
leptospirillum ferrooxidans[J]. Trans Nonferrous Met Soc China,
2004, 14(3): 569-575.

SHI Shao-yuan, FANG Zhao-heng. Marmatite bioleaching with
moderately thermoacidophilic bacterial strain and mineral
analyses of solid residues[J]. Trans Nonferrous Met Soc China,
2005, 15(5): 1150—1155.

KE Jia-jun, LI Hong-mei. Bacterial leaching of nickel-bearing
pyrrhotite[J]. Hydrometallurgy, 2006, 82: 172—175.

Goutam K, Natarajan K A, Modak J M. Estimation of
mineral-adhered biomass of thiobacillus ferrooxidans by protein
assay-some problems and remedies[J]. Hydrometallurgy, 1996,
42:169-175.

ZHANG Guang-ji, FANG Zhao-heng. The contribution of direct
and indirect actions in bioleaching of pentlandite[J].
Hydrometallurgy, 2005, 80: 59—66.

Tributsch ~ H.
Hydrometallurgy, 2001, 59: 177—-185.

Sand W, Gehrke T, Jozsa P, Schippers A. Biochemistry of

bacterial

Direct  versus indirect  bioleaching[J].

leaching  direct vs indirect
Hydrometallurgy, 2001, 59: 159-175.

Cruz R, La'zaro I, Gonza'lez I, Ehrlich H L. Acid dissolution
influence bacterial attachment and oxidation of arsenopyrite[J].
Minerals Engineering, 2005, 18: 1024—1031.

Wiertz J V, Mateo M, Escobar B. Mechanism of pyrite catalysis
of As(III) oxidation in bioleaching solution at 30 ‘C and 70 ‘C
[J]. Hydrometallurgy, 2006, 83: 35—39.

Breed A W, Glatz A, Hansford G S, Harrison S T L. The effect of
As(Ill') and As( V ) on the batch bioleaching of a
pyrite-arsenopyrite concentrate[J]. Minerals Engineering, 1996,
9(12): 1135-1152.

Ndlovu S, Monhemius A J. The influence of crystal orientation

bioleaching|[J].

on the bacterial dissolution of pyrite[J]. Hydrometallurgy, 2005,
78: 187-197.

Schippers A, Sand W. Bacterial leaching of metal sulfides
proceeds by two indirect mechanisms via thiosulfate or via
polysulfides and sulfur[J].
Microbiology, 1999: 319-321.
Clark D A, Norris P R. Oxidation of mineral sulphides by
thermophilic microorganisms[J].
9(11): 1119-1125.

Deneci H, Akcil A, Alp 1. Bioleaching of complex zinc sulphides

Applied and Environmental

Minerals Engineering, 1996,

using mesophilic and thermophilic bacteria: comparative
importance of pH and iron [J]. Hydrometallurgy, 2004, 73:

293-303.

(4RiE EIRH)



	REFERENCES

