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W E AhEESA MPIORKALTGESHER K E e, HEkTE 45~
48T, pHI.7~22 MRS ER AT . EEWHT L REREEKMEAZR. ETETHYT
hEESWHT Y, B BB R B TR R . BRI H LR
&, REFITKENRE. SPRBESHSV Y (EERXEY MHeh) SHBERX. Bt
AE4&MF. MPI0 BEERSRIEDT Do #. HER4 28, ST EE, Hit
RAT[IE 90%~98%. HEX—LZNFHEREHET by 2alfra.

KR PHREEAN, AL, RSN, Fis

HRET AT HHE AR ABERE, AR S, B, 484
R, BAETHEEEA =M SR mRERETEY AL, BRASWRTEMNINRS
P, MERNRESBR&ERM FUT, XM ERERS. FARRREMEYEL
ZRATREEAXGTHTN, BRI, 2—MANHASNHER. FEE
HREEMEREEES ARNERC AT EEHEB Y ORE, RIE EEARA
A5,

EMBRERE TR P EEANMEDEPRE, HP T T2 H VS
8 (Tiobacillus ferrooxidans)?, B = KIRE K 28~301C. i 10 4E4 B H S gt
HAEASBRBADTWES, B+ KB 45~50CP, Pk, & MER BN RN R
g, R LFERTRANFEENR RS, NS FAEETIBAR TR RNV EHE,

AEXHEARESBAPEERA, AREAHLHLZHERSHET & rI6t
N, BXATLZTWMEFERRTEELE (Aufl A BRIFREREMIBY RARE
b, LR AR AR SR SET AU BEE XA MRS Sy SR EXE, AR
CIEFL N

1 ARFo 3k
1.1 EffiEREy

RS MP30 BB REARBF SR BT Kb 3, A% R0 Marsh B3¢
" BI7E Marsh ZEHLEEFRFE P A (Ca(NO,),0.01g/ L, pH2.0). BEBHREKE

+ATHNERRE R AL BHEXMA AP EBERE AT A5 N R,
AT 1994 11 A 11 DfeH.
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FELEREHREPMARER 0.1g/ L WA EKT (FeS,) HHEE,45C,. BRIRG
(160r / min) 7 A IFF¢. :
1.2 ST RREEWEAR .

AEFMAEERE AUV FESHERSHEY  EEZ LEXE Aulbsg/ T, As
1.85%., S 41.02%, Fe 37.00%. FETWARN: ERTYEERL B (FeS,), 5 75%,
HEXEHEW (FeAsS) i 3% ~4%; E¢BI M IERB X BEMRET YO %, 2
B 10% 8 8%, HREB Z ALK B & 2%.

FE SRR B AR 4R 404 200 H (74um) &5 90% LA £,
1.3 ABELERTRE

FEFBEFR B 250m] = FRE P, B AE KA B A0 A0 B 1 SR (B RN 100ml), 7%
WA 5%~ 10%, % #r= (160 r / min), 45T,
14 WikiR&e

i #REAE,
15 SirMitAx

MEMMEEA Thoma HEURTE L ME T AT, Au AR FRUEOLIEENE, As
Ml Fe HEBB 47, pH B Beckman @ 72 BIEE i1 E.
1.6 SV WHEHNTREEFRENSR

f#H X-SRATH2 (A EEEHH RAX-10), 55885 (#7122 Philip 505) W 8 &
EMRIPIFEAR.

2 #£X
21 MPW BHEEFMESERFATHEKEELSHT YR

MP30 B BEEREE R AE R LTRSS ERFZHTAK, AEHEPRENBESHR
0.005% ~0.100%8Y, (EA R BEE R SHME G, HP L 0.01%KERE. ERAMBE
FREFMERFRUREASHETHET LA 1. (ETR, ERGEFRPEKN,
WAEKERBEEPEE 2 X, NEREE, HRESHBT Al BT Y% 70% L4
b= ER M FE RS B 8 (pH BEK) .
2.2 REEFM pH ¥ MP30 BHEL SHT ¥R

ERGBEFANT, BE 20~55CHE A, MP30 EHEEEA ST . B MP30
EHE AT TR pH R DA B ™ 4 aT it 8k vk 15 LTI, 78 45~ 48C & T
R BT

A4, B =Y 0, 8% pHO.5~ 5.5 TEE N, MP30 Bk E L8
. FRE RIS AL pHL7T~22 £ T ESRRIT. #-4HRRE
B, BMEZE pH7.0 &4 T, MKW £ 2d BB pH FED] 1.7 24, XX
MP30 B PkBEE M 3T IZ 9186 pH %1+,
2.3 MP3 B NSy SLEHLRINLERENR

SRV HERLN, BEEAREAT 15%. XRUKT TREARBESY 15%, 238
HELTAARS, 2R E S %M,
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WALE RS F. ERALSHT RE-325 § (44um), FREE 5%~ 10%. HEEF.
P14 pH2.0, FALBIAL T B 3 L, A LA RAMAR SR 1.

£1 SMETSELSLENRSNR

Table 1 Intensive oxidation of concentrate and cxtraction of gold

NO.1
¥R KA
B e B Ra¥ BRI RE¥
Pulp density
( i Leached Leached Extracted Leached Leached
/(%) t/d
Fe/ (%) As/ (%) An/ (%) Fe/ (%) Au/ (%)
5 10 64.11 76.03 ’ 76.11
12 74.24 83.19 93,97
15 B2.68 86.44 85.62 97.30
18 86.41 86.70 98.58
20 ‘ 86.49 §9.23 97.99
10 18 84.19 89.77
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M E R, B R EALTE YR, WA B ke 46 58 SALRT ), IR AR MR R,

200 % q10.0
T 160 1.6 48.0
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Fig.1 Growth of strain MP30 in
autotrophic(—)and mixotrophic(—)nutrition
and oxidation of concentrate by strain MP30
| 408 Bacteria 2.pH 3.7]## Soluble Fe

i M i Bacteria(x 107, cell/m))
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2R TRERSSR/T EMBRE (LB THEESERMRR) BYIH X, XM
MTFRMERY TS, EAAELTLARIBR B REESREERATEE
f.

24 EHEHRMERSEAESLSRTTETHERTL

PR ERT R PHE BB TAT HET (FeS,) MEW (FeASS) . BT R
HEREWHY, B, EMERULTRETHEAMR. WEERUEBDEAE, B
B RHMMAN AR EATETREDT (B Db, IS HEDRER T RSV BaEy
ft, MM RABRERRT ARV W TLEL, AENMNRITRESETRERSE
HEHT EABENHELE (Au-Fe, Au—As) L R8RS 8H %0 S LB (As—Fe)
HRHXKR (E 2).

A3 WY FeS,(P)HR PR A FeAsS(A) B4
aFHETEER bAKX-HRMEKE

Fig. 3 Fine inclusions of arsenopyrite FeAsS(A) occurring in pyrite FeS,(P)

a.Scanning electron micrograph; b.Energy—dispersive X—ray spectrum of {A) area.

MEE NN ESHT R ERRSHRMYT Y (EERKEY FeS, &R
FeAsS)YEMANM BRI ARAS, HRARES. QAIBD, —BI=PHABR, WA
MM, — B YRRV WA S AR, NP ERLANEMmRS. A
A HARENSHT BT WARALL: Bk 10d 8, FET (P) B IR, HARH&
REFEMQ): BRBRE (BoH DIERLBERERFTWELH (A). ik 15d o, &
KO KRB BE, AW RAAT A S EN M, €4 20d B, B EARATLS, &
HEARTYRAFEHEZ — TETFEARFEANEBZECMAX(QEELRT
b E S AL ) FE <, HARR & B i,

MZd BT RS KB (75%), RN S RIEMNED (3%~ 4%) M5
AL R SRR BT S, T A R AT b B BT X R R k.
B, WEFEDHRET AAr B EARRARLR T H#DROS AR, Sdailhe
A SR N EMRBET, AR PR AR BN SRR RANE, FE
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Fig. 4 X-ray diffractograms of concentrate be- Fe(O)f As(@) B B
fore and after oxidation by strain MP30 Fig. 5 Leached Fe (C) and As
P #&#&W Pyrite; D.A = A Dolomite; (@) during the oxidation of
Q.5 % Quariz; A.# £1% Anhedritite: concenirate by strain MP30
S.43 = 8 Sericite; J. M &, Jarosite.

3 W®

AT AR SRR SRS, A AT B R, Ea RS
B oE 0.40% 5, BB R A E6 15, BRLRE, REAIRBET W5, HERLE
.

MR AR L ERERSOTIRG 20, SRUBHARFET KRV NRD T,
HEE RSP WHARA(FeAsS)., RERGHTHAN AL, BRF BV
gty /D, BaEE RS B (E 3), EEEDRE-325 H (aqm)fRF, #X
WAAEREREE, XRME TAEREAEPTREREY. Hit, nRABER
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B (TR 1.85%RER) 0.4% LU F) M LA (LR BB B ST ek, &L,
W PT R R A& C I B, B U EERILR S, AL BT K ERREE R ILRS.

G LR REN, ST S PSR E MP30 ik E LB 2R E £ a9 E
RABRUAMEAT, BERET YL AR, HPOBRNSFEHBE %k, TR
16, REF AT 90% ~98%, FF &AL BER, DRI b1 og i AL AL B Fh A
MRBE WY BRICRS RN CZ, Hith TS 4 T HKiE.
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BIOOXIDATION OF ARSENIC-CONTAINING REFRACTORY
GOLD CONCENTRATE WITH MODERATELY THERMOPHILIC
BACTERIA FOR GOLD RECOVERY :

Li Yaqin Xia Wei  Zhong Huifang
(Institute of Microbielogy, Academia Sinica, Beijing 100080)

Abstract A strain of moderately thermophilic bacteria, MP30, has been used to oxidize an
arsenic-—éontaining refractory gold concéntrate for gold recovery. The optimum growth of-
MP30 and the best biooxidation of the concentrate occur at mixed nutrition and 45~ 48T,
pH 1.7~2.2. Arsenopyrite is a main arsenic mineral and some of which is included by pyrite
in the concentrate. Therefore the final removal of arsenic depends on the complete oxidation
of pyrite. Direct cyanidation will be taken and roasting process will not be necessary afier re-
moval of arsenic. There is a linear relationship between the amount of gold extraction and the
extent of gold—bearing sulfides( pyrite and arsenopyrite) oxidation. In an intensive process,
the gold—bearing sulfides can be oxidized completely by MP30 and thus the occuluded gold is
exposed to cyanidation. 90% ~ 98% gold extraction has been obtained by subsequent
cyanidation. This process appears feasible for gold recovery from the refractory gold concen:
trate.

Key words Moderately thermophilic bacteria, Biooxidation, Refractory gold concentrate,
Gold recovery

© PERFRMEMARMATIREHEL http:

journals. im. ac. cn



