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Mechanism of oxidation and leaching for
copper-bearing gold ores
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Abstract: The copperbearing gold ores were extracted from copper-leaching residues under the conditions of the
partial oxygen pressure of 0. 45 MPa and the temperature of 110 'C oxidated for some time in the autoclave. The
results show that the extraction rate of gold is 96. 55% and the rate of copper extraction is 90. 3% . By XRD patterns
and ®pH diagram of CuFeS»-H2S04-NaCFH20 system at 298 K under pressure of 101. 325 kPa, the oxidizing
process and mechanism of the gold mineral were identified. The effects, such as the acidity of leaching system, the
temperature and the concentration of the sodium chloride, on oxidation and leaching of copperbearing gold ores were
analyzed. The results show that the sequence of sulfide ores oxidized and dissolved are pyrrhotite firstly, sulphide
secondly, then chalcopyrite, pyrite lastly. The high acidity and concentration of the sodium chloride are propitious
to produce sulphur, hydrolyse of Fe* and leaching of copper, and furthermore, the rate of gold extraction can be

improved dramatically.
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Table 1 Chemical compositions of samples

(mass fraction, %)

Au Ag Cu Total Fe S As  Si02 ALO3

49.07Y  91.23) 16.91 29.96 29.55 0.12 11.55 4.45

1) —g/t.
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Table 2 Cu composition of samples

(mass fraction, %)

Secondary  Primary

Free Bond copper copper Total
copper-oxide  copper oxide suliifde  sulphids Cu
1.48 0.20 0.58 14. 81 17.07

RLIMERAL |, AR E AT TR
AR X TAR 3 5 8 0 4 J8 1R H 2R IR 5 i 5
5, oAl AR Ak 4% 1R 3R AT B A 1 A R0 6 1) R
B o X SEBG P 56 A A R H VRORH s 3R AT AL A AT, X
WHEAT X SERATE 00T« AT, I &
SAF T =4 R I 5wy, T 43 A1 H AR A I Y o
T2, AR N ) 2= R R AR R ) PpH K
MR RR A, [R5 T AN 4R
(I

W ATEREM TR ARG, MAEES
o BT T INEEM RS, 7E XTLZ B2 HEA
HYENL R s, WAREIE, VG TG, #0
HIFEIEALI /0T, 34> K, HAbFEEAT R i
BRHSEER  FUAGE HSEI R HE A T AT, WERIK
e E o, FBEKE pH K 10~ 12 )5,
BN NaCN FIEMERR, 76 HY-8 BURERSHL_ 3R
B R HBIE IS, RT3

2 iR kite

2.1 nEEE R

TEE AR IR R LR i 2l b, HSHERT
AN E BRSNS R . fEE
110 C B S EHN 0. 45 MPa B ALIHA] G 2.5
h . 90% ) (KL /N T 45 Um  HEFETEEEh 750
r/ min JEIGERE K 100 ¢/ L « #24f NaCl ¥R FE N 40
of LA WIRE L Ry 5 o/ L 4R, R8T 88
FI4 &3 HHahR, 4. &R HE 55128 90. 3% A
96.55% . SLH 45 IR IRI I SR B, B4 B W0k FE RN
T PRI G TR R X T Ak B AR SR ARARAE F . TS
3 FHR B 0T AR A 2% SR R s 3k B 2, X
W G AR 12 PR .

2.2 WYIREMIE

IR AN A 2= TR B, 2 SEEE
FEh 70~ 120 CHY, KT P Fe 1 ZA ALK
Fe* DA /b EFe™ , A T3kt s



* 2030 * o E A 4R IR 2005 4 12 H

100 -
° 80
°
o
- e — Copper
g 60F = — Gold
=
8
b

40 L 1 1

0.3 0.4 0.5 0.6 0.7
Oxygen pressure/MPa

K1 S O L < R H S
Fig. 1 Effects of oxygen pressure on
leaching rate of copper and gold
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Fig.2 Effects of temperature on
leaching rate of copper and gold
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Table 3 M ajor oxidation reaction
of sulphides ores at 298 K
under pressure of 101. 325 kPa

Reaction equation AG S35/ (kJ * mol)

Balance equation
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Fig. 3 XRD pattern of solid residues at 363 K
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