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Abstract; A gold ore with high pyrite content(5. 31%) and low oxidation rate(6. 02%) belongs to a typical low-
grade refractory sulfidic gold-bearing ore, the gold leaching rate by a direct cyanide-leaching was only 27.78%. In
order to evaluate the industrial application prospect of bio-preoxidation heap leaching process.direct cyanide leaching
test, bio-stirring pre-oxidation test and bio-column leaching test were carried out to investigate the relationship
between pyrite oxidation rate and gold leaching rate and the effect of temperature on pyrite oxidation rate and gold
leaching rate. The results of bio-column leaching test showed that under the conditions of Dg, =5. 5 mm and at room
temperature(8—30 C),about 52. 30% of the pyrite was oxidized after 221 days, the leaching rate of gold came to
62.70% ,which was 34. 92 percentage points higher than that of direct cyanide leaching (27.78%), and the gold
grade of leaching residue can be decreased to 0. 47 g/t.

Key words: refractory gold ores;biological preoxidation;pyrite;column leaching tests

Wr#s B #:2024-01-15
EEWH - FHXAARFRERIT A (51674231)
Fund: Supported by the National Natural Science Foundation of China(51674231)
YE& B A 1R TG (1986, 2 Wl LR A, R R AR, E N A W6 4 e K TREHCAR TS .
BEEE LW A2 B WML IR FENEFOEBY WAYGE ST YN TE AR5,
AR (1994—) , B i, LR, TR A OSBRI Yo Whn L5880 &R,
S| AR I S R BRI L L RS0 AEY B AT SR TR .2024,14(3) :63-69.
TAN Qiaoyi,GAO Ligiang, JIA Xianbing, et al. Biological Preoxidation of a Refractory Gold Ore[]]. Nonferrous Metals Engineering, 2024,
14(3) :63-69.



64 4B T/’

514

MEAL IR 40— s H AR R 4R R
AINF80Y W& A . EHEAL B A A 1 i
P FUH 4 SRR R 5 T 6000, R HE
ARG AR, O 2R K i et R A
1/3 J@ FHEALBE G5 A . e R s e,
30% DA ok A FMEAL B 4 0 A1, BEE BT 0 IR AN
WU /D o XA B 4 A o L AN T L Bl
e A b B A IR 1 AN DB SR AR 7 M
Qb BRI A0 A AR R AR A TR AR B
DA R A B8 4 5 A 1) 191 Ak B G R 9 TF 2 6 4 0 A R TR
b ORI A5 s O

SEAL PG B — i 43 Ry B AR AT B i ST A R R
A BT BUME AL 0 4 7, G o Al R A A 3 A
BETEMER, G 70% LS. BRALE R M b P 4
WP A LB R R E B Y
20 H 2 AR Y RAEAE TR I 7 Uk e o 4
AR M 2 M ) 952 10 Y, AT 3 304 R o R A .
THR R AL PR A A 1 A2 R R 0 TR BT A
R ECE I ZIE FOEE S

I Ak 8 4 1 A SR I AL AL R AL
Rk AR S A Y A X = R TAL B T
ZIRE AR BT W A B A0 Y 4 A A AR R L DT
P AR R, T2 A H RS T KB Tl
L. R R A Ak T A B R R L RN R R 3
PESE , AT LZER A WL R SRR AR TR . (HRA eI 2
PR KR SO, B As, Oy 2547 35 SR L AR 25 1) 8 58
o AR AL TR B 4 i IS 3R L R
VLT 5 o T A K R ) A AR T e e A
RAZ AL 0% LA o B A R o oRn g At
A A A T AL PR T 2T A 1 AR R 2
W) B AL P A 18 0 22 9 & RE 98 78 0 2R R ih
AT A BB A AL fl ) 3R LR TR, SIS B e AR [l
W, R B R ST AR D B AT AR
REFEAR . 20 MR B A A A5 AR AT T AT 53 145 DA
P gt

A= T AL B A A A AL 3 B A W B b AL
BRI A Wy HE R UL B, X A B 4 4 AR 4 T A 2
SC S R TR T A R N =TI K S B ES R P
AT RRAZEARIAT A AT

A Wy HE R TUAL PR E P T AR R LR A AR A
W AL T TS B B 4 BROR UL I Tk S 6. A=)
HERTERAE LA SR A T BRI B T A
URE R B Bl A+ LA R sd K2 A AN B il
5 A5 R G SO B A BB AR, BEE
FAGEIR H 25 TF R . = AL 5 A BT A H O B = T
st (7 MEAL B A Y TR BOR R Z BT AL . A
Py 3= TR A BAT AR AR LI R L AR BT AR iR
H o BRAE VREFE 2D TN A58 A UF S5 00 i 76 H A
TiE AN BB A RO 4 ), A HE R 9 AL 15 X
TR AL MEAL B A R AL T

% [E Newmont 8 4 /3 u), £l ¥R BT 0 3£
JC I RS TE G . T 1999 45 H i A
R HER WU AL T AL PR R AR L
0, A B A 880 1ty Bif 4 12.2 t,
6 AP H R R AR O TUEAL 160 dL SR 2200, 4
R 53005 M B4 AR o AL 150 d, 48 AR
3020, & M 7100, SR AR 7 R R Ik B BT e b
TG FEOZR G T 2005 £ KM . AR
1t Quarry 44 (19 3 Mk i H 3k A b, i T A P B
AL By kS i TR TS 2 U T A R T R R
HE o AR R T i S B0 AR 18 RS RS M b R
Pro AT UG AR A P BT X 3 R R A A % G
B,

W F s A R R B R T R 2 DL
Mprt BRI T oAy 5 A b B ALY R
SR e A T ) A B R 22— Oy R AR A Ak
Y0 B R MEAL BG4 R R B 4 A LB . ELBC: ik
A AR, A P B AR I S AR W R TR A
A R BLR P HE IR A AR IR WAL T 20 AR, 38
EPILR

1 REMHLS 7 &

1.1 FEH HFEHEK

FEAED XRS5 (<74 pm) #1740
2 IUR ST Ho G I Uy 2 O A, oA
RWER L. ZVAETERN 126 g/t BT EA
3. 270 B R 3. 1500 kS ik 0. 1806, i f i
F0.17%,

x1 BWHUESTRSN

Table 1 Chemical analysis result of the run-of-mine ore /%
Composition Au* Fe S C TOC As S5 Pyrite
Contents 1. 26 3.27 3.15 .18 0.11 0.17 2.83 5.31

Note: The unit of * is g/t.
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Table 2 Iron deportment of the primary ore

/%

Ore type Iron deportment Iron carbonate  Hematite-limonite ore Pyrite Magnetite Silicate iron Total
Content 0.22 0. 20 1. 95 0.17 0. 35 2.89
Primary JX )
Relative content 7.61 6.92 67.47 5. 88 12.11 100. 0
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Table 3 Direct cyanidation of the primary ore

Crush size Cyanidation method

Cyanidation time/h

Residue Au/(g =+t 1) Gold recovery/ %

Rolling
Stirring

Dgy=5.5 mm

Dg() =74 ‘U,n’l

41
41

0.91
0. 83
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34.92
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Fig. 1 Profiles of pH value variation as time during biological

agitate leaching of the primary ores at Dg, =5.5 mm

800

700 o\./.‘o—o—o—O—O*“

0 20 40 60 80 100 120
Time/d
2 RET (Dy=5.5mm)EYHHZHIED ORP X

Fig. 2 Profiles of ORP variation as time during biological

agitate leaching of the primary ores at Dy, =5.5 mm
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Fig. 3 Profiles of bacterial concentration variation as time during

biological agitate leaching of the primary ores at Dy =5.5 mm
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Fig. 4 Profiles of pH value variation as time during biological

column leaching of the primary ores at Dy, =5.5 mm
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Fig. 5 Profiles of ORP variation as time during biological

column leaching of the primary ores at Dy, =5.5 mm
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Table 4 Column bio-oxidation and cyanidation of the primary ore(Dg =5.5 mm)

Pre-oxidation Pre-oxidation S5~ of Pyrite Au of residue/ Gold Recovery
method time/d residue/ % oxidation rate/ % (get™H) recovery/ % development/ %

Col 146 0.75 73.50 0. 50 60. 32 +32.54

o 188 0. 65 77.03 0. 44 65. 08 +37. 30

bio-oxidation
223 0. 50 82.33 0. 40 68. 25 +40. 47
Cyanide directly / 2.83 / 0.91 27.78 /
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Fig. 7 Time profiles of the leachate potential at room

temperature,35 ‘C and 45 C in column leaching
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room temperature,35 C and 45 C in column leaching
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Table 5 Column bio-oxidation and cyanidation of the primary ore

o Pyrite oxidation Augrade of residue/ Gold Recovery
Pre-oxidation method B
rate/ % (gt hH recovery/ % development/ %
Cyanide directly / 0.91 27.78 /
Column bio-oxidation(Room temperature;8—31 C) 52. 30 0. 47 62.70 +34.92
Column bio-oxidation(35 C) 74.91 0. 40 68. 25 +40. 47
Column bio-oxidation(45 C) 77.74 0.46 63.49 +35.71
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