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gold concentrates with different arsenic types
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Abstract: The biooxidation and cyanidation leaching of gold concentrates and monominerals with different arsenic types
were studied. The effects of arsenopyrite and realgar on the biooxidation and cyanidation leaching of gold concentrate
were investigated. The results show that arsenopyrite in the arsenic-bearing gold concentrate is easily oxidized and
decomposed. The dearsenification rate rises up to 93.10% after 192 h biooxidation. On the contrary, realgar cannot be
biooxidated, which restrains the growth of bacteria and extends the lag phase. In the process of cyanidation leaching,
arsenopyrite is very stable and does not participate in any side reactions, conversely, realgar participates in the side

reactions with cyanide and alkali. The efficiency of cyanidation leaching is depressed because the precipitates produced

form the film on the surface of gold grain in the process of cyanidation leaching.

Key words: realgar; arsenopyrite; biooxidation; cyanidation leaching

e [ 5 WA AL B SR L A2, R
SN JTVES BRPEL HOR DU e WIERnL
S5 AT KB A o TR R AR R R
SV, K SO Ry Hag, [
B b EER IR AL RPN AL 3 FhT
PN S A BEAT TUAL B AR e o, AR
AT AT R RAT BB D R AR
REMRTRL L R0 22 A OB g NS R, s R AR

R T A R, 4l LA A o R kA
it Ay REVR A BRI AL 4 BRI O 7 SR, ATk 2
R N 7 SR YA A = 1 I I R
B A E AL, AT R AR A R 1 1) RS B e A BT
GV I SRR AL B TP R R A DR S FNEIE /DD
SRR BRI, G DL AR S S
AL TS0, 0 4 1Al A S e A
B R 2 AME SIS T AR RS

LB FXARRFILE I H (50674029, 50874030); FE 5 AW 9T & & T %8 B3 H (2006AA06Z127); a2 i+ 22 B i TR

Fe4& VBT HE (20060145015)
s HER: 2010-03-16; &iTHHEA: 2010-07-23

BIEEE: Mikde, Bd%; il 024-83680373; E-mail: yanghy@smm.neu.edu.cn



F21 3

B A5 AN S R R ™ TR Al v S — AL iR 695

P, i HAE LR R il 2 s nivF 2w sy,
RS IR ORI Sk, ARSCHER AR
TS LA ] R B S BRAL BT A SR 5 0 #r
AN S5 BT 0 A R AR A — AR S RE R SR, A
111 WA AN RS BT D K B eIR DL, AT T A A
RISl BRI S 2 2

1 X8

1.1 ##l
1.1.1 R

W86 HQO211 o4 S AT R &, Jie
I IAAT 2 F) rh L TR TR A T, 201 e LA TP Bk
AR IR A, 3N pH VB ) 1.0~2.0, 4141
HLEE R Al S AR BRI AR 1),

1 Y3 40w ) SEM 14

Fig.1 SEM image of bacteria adhering to surface of mineral
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Table 1 Main elementary analytical results of ore sample 1

1.2 7%
1.2.1 K50 140 w4 AL

WIS AEARUN 3 L 40 a1 A 1 I 1 e 4 v gk
170 300 g A5 IIAZE Cin L i B, flin
HWEN 10 Y%t %), FFEF T pH 4 1.60.
AT IR 44 °C, R ER 02 mPh, ik
MR 1 050 r/mine YA HAZIE E] 600 mV DL
IRFE 2 d A, HFe &aly 0 gL i, B 5
Mo BRI R AE 24 h e AR R pH X

(@) 4 — CaSO,  2H,0
4 4 — FeS,
» 4 v — FeS
t <« — FeAsS
» — Sio,
4 v — CaCO,

(b) — FeS2
— As,S,
— FeAsS
— SiO,

>
Y A <« >

0 10 20 30 40 50 60 70 80
20/(°)

B2 15M2 S5 R XRD 3%
Fig.2 XRD patterns of ore samples 1 (a) and 2 (b)

w(Fe)/% w(S)/% w(S1)/% w(As)/% m(Ag)/(gt™") m(Au)/(gt )
37.89 34.23 11.07 4.09 86.02 20.81
R2 2SUHEICERMER
Table 2 Main elementary analytical results of ore sample 2
w(Fe)/% w(S)/% w(S1)/% wW(As)/% w(Sb)/% m(Au)/(gt™")
26.92 30.10 26.04 5.81 0.10 21.43
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Table 3 Cyanidation leaching conditions

Aerati
w(NaCN)/ era ?on Temperature/ Mixing speed/
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’ (m*h™)
10.5~11  0.05 0.15 20~25 1000
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Table 4 Mimic ore proportioning conditions

No. Single Mass of gold Mass of Mass of Mass of
mineral powder/g quartz/g calcite/g illite/g
1 Blank control 0.06 60 5 2
2 Arsenopyrite 0.06 60 5 2
3 Realgar 0.06 60 5 2
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Fig.3 Relationship between gold recovery and ore fineness
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Fig.4 Relationship between potential and time for two ore

samples
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Fig.5 Relationship between dearsenification rate and time for

two ore samples
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Fig.6 Comparison of cyanidation leaching rate of two ore

samples before and after bacterial oxidation
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Fig.7 Relationship between cyanidation leaching rate and

leaching time
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