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Study on Oxygen Pressure Leaching Process of Copper Sulfide Concentrate
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Abstract: Address to the by-product sulfuric acid in the pyrometallurgical smelting process of copper sulfide
concentrate is difficult to be applied on a large scale in the unsalable area of sulfuric acid, the oxygen pressure
leaching process of copper sulfide concentrate was studied. The composition, phase and occurrence state of valuable
elements of a copper sulfide concentrate raw material were analyzed. The feasibility of oxygen pressure leaching of
copper sulfide concentrate was analyzed theoretically. The leaching effects of one-stage oxygen pressure leaching
and two-stage oxygen pressure leaching process were studied. The results show that the copper leaching rate is
90.49%—92. 25% by two-stage countercurrent oxygen pressure leaching. In the first stage, the temperature is
135—140 ‘C, the total pressure is 1. 3—1. 4 MPa, the time is 2—2.5 h, the amount of dispersant is 4%,—5%,
and the amount of precipitation agent is 2.5%—3%. In the second stage, the temperature is 165—170 C, the
total pressure is 1.4—1.5 MPa, the time is 2. 5—3 h, the amount of dispersant is 6%,—7%. and the
amount of precipitation agent is 3%—3.5% . The leaching solution from the first stage contains copper
90. 78—92. 34 g/L, iron 10. 81—13. 84 g/L. and H, SO, 28—30 g/L., which can be sent to subsequent iron
removal purification-electrowinning to produce electrocopper.
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Table 1 Chemical composition of copper concentrate /%
i3 7y ik Cu Fe S Si Al K Ba Mg As Ca Pb Ti
XRF 22.65 25.74 30. 35 3.59 1. 46 0. 37 0.23 0.2 0.16 0.13 0.12 0.09
ICP 22.81 27.22 30. 05 4.61 1. 29 0.47 0.01 0.1 0. 24 0. 24 0.17 0.15

- AW
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Fig. 1 Backscattered electron image of copper concentrate powder and ML A mineral color map
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Table 2 MLA analysis results of each mineral composition 1%

) TR B R i Lk KM FERBLCEHD MR IN B
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Fig. 2 SEM morphologies of copper concentrate

MIRA3 TESCAN|

WD: 15.13 mm 50 pm
IS

SEM HV: 20.0 kV
SEM MAG: 1000 x Det: BSE
Performance in nanospace

3 EE¥ 18 SEM-EDS 44
Fig. 3 SEM-EDS analysis of main mineral phases
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Table 3 MLA analysis results of element occurrence state

1%
Y Cu Fe S
W 79.51 56.52 53. 62
BE4 5 7.16 1. 02 1.93
A 0.02 0. 00 0. 00
il 9. 41 0. 00 3.18
LAk oEn 1.37 0.03 0.57
K AL 2. 34 0. 00 0. 20
2R R CR D 0.18 0.31 0.12
Wk 0. 00 41. 38 39. 26
N 0. 00 0. 00 1.03
Bt 0. 00 0.01 0. 00
EL R 0. 00 0. 30 0. 00
il 0. 00 0. 31 0. 00
[ 0. 00 0.12 0. 00
WEER B 0. 00 0. 00 0.07
LKA 0. 00 0. 00 0.01
&t 100. 0 100. 0 100. 0
1)
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WIAETE , A0 45 B4R B (CuFeS,) | 4 15 (CuS) | B 4
" (Cu; FeS, ), 7K IH 81 (Cu, SO, COH)) | ¥ 4
" (Cuyy Shy Sy 55 21 B A3 A0 5 43 5 Ry 79,5104,
9.41%.7.16%.2. 34 % 0 1. 37 % , B4R 5 oA oK,

)%k

WA Fe 27.22% ., W 4 Fe F 2 L%
W (CuFeS,) . #2kH" (FeS,) JBEA ™ (Cu; FeS,) 254
B s EL A A R4 R 56.52% .41, 38% 1 1. 02% .,

3 i

WA E S 30.05%, A H S E DM
W (CuFeS,) | # 2k # (FeS,) . 4 % (CuS) . B 4
W (Cus FeS,) FI N AET (ZnS) 25 24 1, » Fo 43 15 43 B
H 53.62%.39.26%.3.18% .1. 93% F1 1. 03 %,
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Fig. 4 E-pH diagram of Cu-S-H, O system



o 34

04 g QR BE ) (http://ysyl. bgrimm. cn)

2024 55 10 3

Fe-S-H,0, 433.15 K
0.667<S/(Fe+S)<1, m=1

W+®®
LA L @+o

p
1218+
b @+00 -

2+
0+@

10+

EIV
=)
(3]

D+2

. @B

0,(0.1 MPa)

5+®

G M6 M If?ﬁL\DH)

-2 0 2 4

8 10 12 14

D—Fe(s);Q—H:S(aq) 5@ —FeS(s2) s ®—HS 3@ —S* 5@ —Fe; 04 (8) ;D —S04% 5@ —FeSy (8) ; @ —H, S, (D ;@ —HSO, ™~ 5
1—S(D; 1 —Fe?t 5 1 —FeSO, () ;s B —(HzS0,) 2, (H20) 15D 5 B —Fe;05(s) 5 B —Fey (SO 3(s)s B —FeSO, 75 1 —Fe ™,
B 5 FeS-H,0 &k %K) E-pH
Fig. 5 E-pH diagram of Fe-S-H, O system
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Fig. 6 E-pH diagram of S-H, O system
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Table 4 One-stage oxygen pressure leaching parameters and experimental results

iy BRUFRG & LD it R R KK RSN (e- LD MUY BmEY
T m W wB SEGUNRe BBAME/ke b RE/C BIEMPa ®m W W% W % W %
1 160 40 2 5.0 / 2 130 1.2 61 78.0 23.4 6.7 25.4 T77.4 32.7
2 160 40 2 5.0 / 2 150 1.4 84 84.6 46.7 4.8 18.5 85.1 58.5
3 40 70 35 4.5 0 2 140 1.4 4.7 92.0 48.2 5.0 23.7 83.0 24.5
4 40 70 35 4.5 30 2 140 1.4 25.1 90.5 16.0 6.2 30.4 75.4—28.5

M4 1R 2 4R T, — B R R R
MR BT R & R, LR E S R B
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Table 5 Two-stage oxygen pressure leaching Table 6 Occurrence state of main elements in
parameters and experimental results second stage leaching residue /%
5% 51 g1 Bl 2 7] Cu Fe S
S HGA A 42 [ %o 4 5 yo— :
. N T 34. 18 8. 48 12. 67
UL A AL % 2.5 3.0 R
B L 451 4t i 38.84 0. 00 6. 90
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S 17 B ] fh 2.0 2.5 m?m ’ ’ '
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— BB Fe/(g- L7 10.81  13.84 MR 0. 00 0. 00 0. 64
— B LW HoSO (g - LD 28 30 B 0. 00 88. 11 16. 28
A3 BRI A %o 6 7 .
VLRLEIIN AR % 3.0 3.5 A 0. 00 0. 00 0. 02
BT L 4:1  4:1 [CEZRA 0. 00 0.29 0. 00
‘ %/ C 165 170 R 0. 00 0. 00 23. 46
TEREIERL JE 11/MPa 1.4 1.5 e
¥ 137 1 i/ 25 30 &t 100. 0 100. 0 100. 0
TR A 3.1 2.6
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W B B R % 70 68 o o §
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Fig. 7 Recommended process for copper sulfide concentrate treatment
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