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Table 1 Multi-element chemical analysis results of raw ore

% Cu/% SI% Mo/% Fel/% Zn/% Pb/% Al/% Si0,/%
o 0.435 1.516 0.012 2.75 0.015 0.010 7.28 65.28
By K.0/% CaO0/% ALOL/% MgO/% Ti0:/% Na,0/% Au/(ght) Ag/(g/t)
GRS 4.96 1.72 11.85 2.65 0.43 1.08 0.041 1.55
x2 BRWTHERAUZWEASTER 200 m’ FF PEHLRLLE 28 581 7 6 P BES AILC L RIS LA
Table 2 Chemical phase analysis results of copper ore (%) 2HFLEEHL), BEH AN —-0.074 mm(200 HLPLF) & &
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Fig. 1 Flotation process before technological transformation
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Table 3 Screening results of selected samples for the 2021

process inspection

i KiZ /mm FER (%
+0.094 2.07
-0.094+0.074 10.07
-0.074+0.052 17.79

24 P KA S I T -0.052+0.048 11.39
-0.048+0.038 6.43
-0.038 52.25
At 100.00
+0.094 1.21
-0.094+0.074 4.68
-0.074+0.052 9.67

L P BB R AT 436 T -0.052+0.048 12.74
-0.048+0.038 7.55
-0.038 64.15
At 100.00
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Table 4 Mineral liberation degree of copper sulfide in one-cleaning tailings during process inspection in 2021

K2 fmm EH % B A4 1% FAAARE I % B+ BRI (570%) 1 L /%
+0.074 26.04 21.03 31.81 41.66
-0.074+0.038 29.17 2371 59.60 73.78
-0.038 4479 55.26 70.77 89.91
il 100.00 100.00 59.93 75.94
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Table 5 Quality of selected products during process inspection
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Table 7 Locked particles of undissociated target minerals

in 2021(%) and other minerals in one-cleaning tailings ( % )

— i B (H1459.93%) BN (H14489.07%)

Cu S Mo BN HEAE LA Y A L)
JE T 2.26 33.33 0.100 BT 57.17 piiln 67.18
2#- M A 1.77 31.57 0.092 Vap 11.97 A1 9.43
- LR 1.34 31.85 0.075 KA 10.03 KA 6.54
— R 9.66 23.50 0.978 =hE 5.44 ok 5.50
o s L 2.38 27.02 0.557 ey it el 3.37 Jift 3.11
TR 421 38.62 0.940 J7 A 3.31 Fitw ) 1.41
Ml oy 2.07 24.95 0.490 FAINA 2.53 ira 1.23
R 1.93 39.93 0.978 Loy 2.37 FINA 1.23
vl a0 2.78 19.21 0.668 i 2.17 afiFAa 1.20
Lk Elon 0.49 WA 1.16
F=6 FAIFEAEARIEL E I ZE Hzf 0.30 LA 0.63
Table 6 Operation recovery rates of selected flotation L] 027 Hie 0.53
operations (%) EARE] 0.25 Hzf 0.52
MRILAF MG WEsE ML BT VT 023 Bt 0.12
A 94.33 25.64 68.73 74.66 i 0.05 hnfi 0.08
IR 71.05 24.83 29.01 44.44 T 0.02 I 0.07
RERG 0.01 ME A 0.06
B 0.01 B 0.01
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Fig. 2 Associations of chalcopyrite in two-scavenging one-cleaning concentrate: (a) Chalcopyrite and gangue minerals;

(b) Chalcopyrite monomer
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Fig. 3 Morphology of pyrite monomer in the two-scavenging

one-cleaning concentrate
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Fig. 4 Characteristic associations of gangue minerals in two-scavenging one-cleaning concentrate : (a) Gangue mineral monomers ;

(b) Gangue minerals and chalcopyrite
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Fig. 5 Characteristic associations of chalcopyrite in second-stage tailings: (a) Chalcopyrite and gangue minerals;

(b) Chalcopyrite monomer
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Fig. 6 Morphology of pyrite fine particles in second-stage tailings
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Table 8 Regrinding and flotation test results for two-scavenging one-cleaning concentrate (%)

A 20 PR i UELLSs
Cu S Cu S
it 19.9 4.45 14.62 37.99 20.82
EREOS | 2.32 13.1 15.02 14.15 232
2 2.06 12.55 34.83 35.39 2.06
-0.074 mm & 3 1.86 12.3 5.24 5.78 1.86
56.67% i 4 1.60 18.17 0.86 1.62 1.61
s 1.44 21.45 0.26 0.64 1.44
W 17.33 0.779 17.42 5.79 21.6
R4 100 233 13.98 100 100
L 16.44 8.32 17.23 58.52 20.55
1 6.51 2.53 13.23 7.04 6.24
2 14.52 2.38 14.97 14.78 15.76
—0.074 mm & HE3 8.7 1.97 16.26 7.33 10.25
78.22% T4 15 1.6 20.36 1.02 221
HEs 0.75 1.37 20.81 0.44 1.13
By 51.58 0.492 11.72 10.86 43.85
R4 100 2.34 13.79 100 100
it 13.74 10.58 19.61 62.68 18.87
i 1 5.29 2.64 14.76 6.02 5.47
2 11.25 2.35 16.02 11.4 12.62
~0.074 mm 5 i T3 7.49 2.09 17.03 6.75 8.93
87.51% 4 1.77 1.57 19.31 1.2 2.39
s 0.76 1.27 19.27 0.42 1.02
R 59.70 0.448 12.12 11.54 50.69
R4 100 232 14.28 100 100
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Table 9 Regrinding and flotation test results for one-cleaning tailings (%)
e o . i @Anlies
Cu S Cu S
i 12.67 12.68 21.71 74.35 28.08
1 9.42 2.13 9.42 9.29 8.54
-0.074 mm it 2 7.97 2.18 7.97 8.05 9.49
88.01% 3 3.12 1.09 3.12 1.57 2.44
R 66.82 0.218 7.54 6.74 51.44
R 100 2.16 9.79 100 100
T 9.41 16.62 23.76 71.97 24.76
1 10.7 2.24 9.53 11.03 11.29
-0.074 mm 7 i 2 5.39 2.54 10.23 6.30 6.11
94.50% i3 2.18 1.58 8.04 1.59 1.94
B 72.32 0.274 6.98 9.12 55.89
R4 100 2.17 9.03 100 100
F10 —SRBERY BUBEIKKRER
Table 10 Test results of enhanced collection of one-cleaning tailings
MR 5 61 Hhfi /e UL S
Cu S Cu S
it 11.31 12.16 15.49 65.56 17.96
HLik: 0 e 25.20 2.39 27.26 28.71 70.44
Ak 40 R 63.49 0.189 1.78 5.72 11.6
R4 100 2.1 9.75 100 100
i 28.30 6.64 26.73 88.99 77.48
FHIE: 40 i 8.10 1.86 19.89 7.13 16.49
ik 0 W 63.60 0.129 0.926 3.88 6.03
54 100 2.11 9.76 100 100

e 40 g/t 25 A JE- 29K 2 o/t, 50 25024

—BUH - — LR

—ER
7 o e R R B T AR

Fig. 7 Process flow of cleaning stage of flotation after

technological transformation
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Fig. 8 Regrinding process (a) before and (b ) after technological transformation
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Fig. 9 Modified flotation process flow of cleaning stage of

copper-sulfur separation
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Table 11 Comparison of production technical indicators
before and after technological transformation of

cleaning stage of copper-sulfur separation (% )

s S Cu) AN
T — — ——
i e 22.81 0.156 98.56 83.42
Ble i 23.62 0.190 98.04 79.96
M -0.81 -0.034 0.52 3.46

T BT A — NS S PRI AR
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Table 12 Comparison of technical indicators during
process inspection before and after technological

transformation ( % )
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Table 13 Comparison of particle size distribution of
products during process inspection before and

after technological transformation ( % )

T2 7 A4 R -0.074 mm R &
— AR 91.04
— R 86.46
HABR 73 B 4R 77.64
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Research and Industrial Practice on Optimization of Copper-sulfur Separation
Process

Huang Kai, Zeng Ming
(Dexing Copper Mine, Jiangxi Copper Corporation Limited, Dexing 334224, China)

Abstract: In view of the problems existing in the copper and sulfur separation process of a certain concentrator, such as high copper grade
(>0.19%), large circulation load and low copper-sulfur separation efficiency of the tailings, operation process of one-roughing, three-
scavenging and two-cleaning for cleaning stage of copper—sulfur separation was formed. Investigation of current status of the on-site process
flow and mineralogy analysis of intermediate products in cleaning stage were conducted. On-site process optimization industrial tests were
executed based on small-scale experiments on intermediate product grinding. Industrial test results of process flow transformation showed
that the copper grade of tailings in cleaning stage dropped from 0.19% to 0.156%; the copper recovery rate in cleaning stage increased
from 98.04% to 98.56%. The proposed process technological transformation can create economic benefits of about 16 million yuan per
year.
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