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Bioleaching mechanism of orpiment with different bacteria strains
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Abstract: The orpiment was bioleached with Acidithiobacillus ferrooxidans(At.f), Acidithiobacillus thiooxidans(At.t) and
Sulfobacillus sibiricu(S.s) in batch experiments. The results show that the orpiment can be leached with 7'¢ and S.s, but
At.f can not grow in the slurry. 4«¢ and S.s show different mechanisms during the bioleaching of orpiment. In the Azt
bioleaching, the dissolution of orpiment is mainly caused by the bacteria attached onto the mineral surface. In the S.s
bioleaching, the orpiment is dissolved by Fe** that is generated by the bacterial oxidation of Fe?*, and the mineral surface
is covered by precipitation during the later stage of the leaching process. The addition of surfactant Tween—80 can
enhance the Fe®* leaching by improving the hydrophilicity of minerals, but inhibit the direct bacterial oxidation of
orpiment.
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Fig.1 Curves of ¢ and leaching rate of As vs time when

bioleaching orpiment with different concentrations of Fe** at

35°C or50C
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Fig.2 Variations of leaching rate of As with time when

bioleaching with different bacteria strains

PR TOVE R AR Jor Are BORHERE 5 H
BB, SRIUPIRE Ss BN, As R RS T
R Arf R R SR Aef iR HESTT,
FEHT 3 d R AR, 1 5 3195 HH e ) o
Bl 3 BT b R P AN IR B I A 2R pHL AR B (] 1)
AU NI 3 IT LU Y, Bl 2 4N B A I R
pH A AR (b FE TR, AHAE TP S.s. Bt
AR, pH AHEYILAM B 5 b Tt 32t T 40 B4R
b Fe i Fe' 1Al N FERRIE I ff) . 512 AR R (1)
o BALIE HBITLUE H, Tl S.s B2 I G
BYBL, TRRM o W ETF, RIFAEXANE, B2M
Fe? WAL E R Fe™, 78 FS IR, MESH Mk
wif B BL R R A s A

Fe?'+0,+4H —2™ sEe3*+H,0 (1)
As,S3+Fe*’ +H,0 —> H3AsO5+Fe* +H " +8° )
2.1
201

pH value

1.6  =—Aut
e—Ss
I
¥— Uninoculated
1.4 1 1 1 1
0 2 4 6 8 10

Time/d
3 RN AR I A4 S K pH A BE I 9] (22 4k
Fig.3 Variations of pH value with time when bioleaching with

different bacteria strains

650

Tt

*—8s
600, Tf

v—Uninoculated

@(vs SHE)/mV
4
[=]
<

Time/d
4 RHANFREME HINAR o BN E 821
Fig.4 Variations of ¢ with time when bioleaching with

different bacteria strains



204558 6

FRKLL, S AN BRI ES ) A LB 1237

S*+H,0+0, —2<1 450, >+H" (3)

BAE Aef i i ferh, &R pH (A o SEA
PR —EH R NG, R Arf AL ER K
WK, REERAL F B Fe¥'s 1E Arf#R
SR R 3 S C A A N 2% A2 pR B Bl AR R N e
TR o

5 At fE AP S.s AR, At ARER Fe®*
AR Fe™, HURELURR AR A ok . R Aee 14
B METINT, MR T AL AR R b TR .
THEB AN ARIRIEME, PTLL Are T S (0 i
HHNEAZ L A0 R S BB A I, R I R A4
SN SRR, A0 Y. 5 b
AP IRR, TR IR B . LR
FRE S TCEB AR S AL . R AU 5%
R, TER Ate Wiz 2 d JagiE KB, At
WIS PR R 2 pH (IR T RE(ILIE 3),
KA RN AT BAR R R 3ok R

As,S3+0,+H,0 —2 A 50, +8° 4)
S*+H,0+0, —2¢™ 350,>+H" (5)

23 WIEFREW ALFEF Ss X MEHENZH

At fHEFS.s B E AT LUk Fe? th T LUK
ANBE, AR T Retfr A e e S (I BE ), A
I, AEAR SIS ORI PR R 4 B A G L R R TR B
ST [, AR 0 T R 38— B B i e B ME B S
BRI R Y pH AE L o SRR H R A2 K 5
PR o

HHEL S mIA,  JCIRAE R HUR T Aef 382 i B
S.s BEATIR M, AR pH HHLE 2.0 BT /Mg B2
Ak, WA RE N EAIE R A YRR 340
mV fiAi, FEAREARAAR N MR RS R
T, 2 Ja ETHER R, AhEER R R T,
TR HH AR L LU AR 1 iR T AR R I KAS R . i
A& T LUR WAL LR 1R b B2
W FATE A A A AT B 7 W S IR TR 0 B AR A
HESE, BT R R F B TR et R AL
A Fe™, SR IE L Fe' s b M L ARSI .

24 MEIRLET. BRI ERE. BT X
SHERATET AR
N T D PR AR R MR LR, MR
A REE . H T RENE S X R AT VA ke i
AR ™ BT 00T, SR 6. 7 fron. A
Bl 6 M BE g R T LU Y, AR T, R R

ELADEH HATeHE, ERR R B AR R DU W] 5
AR MRIE, JF LIS . IR gl Ss &
H e (R VA TR [ LA T s, 1 R R AL 1) 5 0,
RYMER MR P T RE ™ 0B, IF L BB ARk
WA YAEMER R R i) RW] Are R HHESE

350
—ALf @
345
>
£
o
% 340 +
s
335
330 1 1 1 1 1
1 2 3 4 5 6 7
Time/d
2.10
—dLf (b)
v—Ss
2.05F
o r//\_/
g 200t M“W//K\\__HHW—_
T
j=5 v
1.95F
1‘90 1 1 1 1 1 1
0 | 2 3 4 5 6 7
Time/d
5
. ()
"—ALf,35°C
- *—S55,507C
£ 4
Z
°
2
&
=11)
=
£
2
g
-

Time/d
B 5 RINTCHMINAE AR I 655 77 I P 20 B2 b e Bt
A o~ pH {EL AR A BN )R 224
Fig.5 Variations of ¢, pH value and leaching rate of As with

time in bioleaching of orpiment with bacteria strains cultivated
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Fig.6 SEM images ((a), (b), (c)) and EDX patterns ((a’), (b"), (¢')) of orpiment before and after bioleaching: (a), (a') Before
bioleaching; (b), (b') Residues by leaching with S.s.; (c), (c') Residues by leaching with Az.z.
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Fig.7 XRD patterns of mineral sample and leached residues:

(a) Mineral sample; (b) Residues by leaching with S.s; (c)
Residues by leaching with Az.¢
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