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Effect of pyrite on bioleaching of arsenopyrite
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Abstract: In order to clarify the function of pyrite in arsenopyrite bioleaching, pure pyrite and arsenopyrite were used to
prepare a pulp system for studying the effect of the pyrite-to-arsenopyrite mass ratio and particles size of pyrite on the
leaching rate and oxidation state of arsenic. The results show that the leaching rate of arsenic increases with increasing
the mass fraction of pyrite and decreases with increasing the particle size of pyrite. When the mass ratio of pyrite to
arsenopyrite is 10:2 and the particles size of pyrite is less than 74 um, the highest leaching rate of arsenic is 97.7%, which
is about 43.18 % higher than that of the arsenopyrite bioleaching without pyrite. The pyrite can accelerate the transform
of As(Ill) to As(V'), which reduces the toxicity of pulp and makes the bioleaching system have higher bacterial density,
lower pH, higher oxidation-reduction potential, and generates galvanic effect with arsenopyrite. Therefore, the
bioleaching efficiency of arsenopyrite can be promoted by adding pyrite.
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Fig. 1 Changing curves of pH (a) and ¢, (b) with leaching

time at different mass ratios of pyrite to arsenopyrite

AR S N FIFEIR S N ARAR GG, AR T b S — 3
IR BT AR R I B, BUTAR R pH T
T BEAE VAT IN TR R, 4 b 25 RS i, )
e R IR, TS R e N AN FE IR S N R B iR, (H
S FAERO H 2 T FER HY, BTl pH B #T R F% .
ME 1@ LA H, AR P by, 75
AW, AR pH BGE, (R R, pH TR
W, BN SRR PR LT 42 I, B
5 ) pH L H &I

WA B A R A SR AL @y FEZ
x(Fe ) x(Fe IR, FE P (1 Ha A AN B S 4 11
AR P Y FLIE R ST R A IS D . AR R WAL T
m R AR R KRR R, (ERh Fe?
AR Fe' ool ER M iR e, M 4ERE (A
R E AL, R R PR R Fe R
W I YA J5 0k Fe™*, 15 x(Fe’)/x(Fe™) FFE. MIE
L(b)FT LA th, MIFEERP I, 2 AR R AL I SR FBA. @y
HE A, AR — RIS R SUR N, X2 TR
MEE RN F, B S YR AR 5 R i G
HFE. WEB=RIFEE, AT B R AR, 4
W VARG R T BT, 415 % SRl 2 TH i, WP ) Fe?'
AN IVEH AL B, itk AR R HLAT @,
WIRIG R, A s BRI AR R, T 4T R 4=
WK, AR R HAT o 215E 6 RAMEEF H. WK
Lb)IERT LA, RN 5, B AR AL R
WA AT ITEl, 1K AT RE S WD S e e B AR A AT
K, AN EE VIR 9, 0 Al B ELA R 2L AR
AT A0 R 1R FE R PR RS, AHTC IR e 2
Ja I, VS I RAT RV ) PR, — BRI RIS I Bk
RN ER VAR S ENEER YAy o =IE & I K 7 A8

22 ERFNMEGTENREERARZED

=AU

T VR T A R D% R AT B A T AR )R R I
—ANEEFRbR . BRI BT R R R &R I 4
PR BN () AR A A ] 3 s B 3 ITLLE
TR MBI B, Al s Bk AR i th A R b
I P 2 PRV B S AR A, 0B G 23 4 B DL 2
BB A T, A /D B0 B W B 81 i
BRI b AU A AR R R A B AR
TR, AT i 0 B I A, B2
10 K, NRKREEE R, RAYEREE 1.0X107
mL ' Zi Ao AEIIANEERE S, AER I, P
T S R RS W b, FACRZN 1.0X 10" mL ' AR 2h
1.0X10° mL™", BI04 41 B 358 20 ok e B



o5 23 45 10 ) T 59, A BEREORAMEERET AR YR IR 2973

PIBCBRRI, ARE KA RIB ] 24k, Rl
BIEE 8 K, AN A PE AL B B K AH 1.0 X 10° mL™ ZiAy,
PR IS B A R AN R 10 At K 2
ATLAE Y, AERATE ), B AR AR A AN R AT
Werly, XATHE LW HH = R AR AT R, =4
TR FEE SN A BT T B, = B  Bo Al E
T, [RIE, b A R R P Al o o A —
SEMREW. L, AT H LR 4518 AERsEke 4
Pri AR RIS W LUEAA R pH R R, kit
JEU A, n TH i AR LSRR, X LSHAT A T B Bk
W R R L 4R o

%
K m(pyrite):m(arsenopyrite) = — 0:2

«—12

6F s—22
v —42
«—62
»— 102

5 . . .

0 4 8 12 16

Time/d
B 2 AN BT L Rh SR TR LI A0 1 R I ) AR
Pth 2k
Fig. 2 Changing curves of bacterial density with leaching
time at different mass ratios of pyrite to arsenopyrite
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Fig. 3 Leaching rate of As at different mass ratios of pyrite to
arsenopyrite(12 d) (a) and changing curves of leaching rate of
As with leaching time at different mass ratios of pyrite to

arsenopyrite (b)
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Fig. 4 Changing curves of As( Il )@ and As(V)(b)
concentration with leaching time at different mass ratios of

pyrite to arsenopyrite
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time at different particle sizes of pyrite
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