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Table 1 Main chemical composition analysis of the ore

1%

% Cu S Fe Si0, ALO, K,0 Na,0
Gl 0.57 6.57 6.59 61.60 13.03 7.72 1.78
B4 MgO CaO CO, Au Ag Pb Zn
o 0.85 0.53 0.50 1.56 3.20 0.0017 0.006 5
o A AgH & 0 git.
x 2 JRGEYAH TS, 1%
Table 2 Copper phase analysis result of the raw ore
ikl i, 12 R 44 A A A AL 4 JE 2 Ak 4 &t
g 0.002 0.018 0.004 0.13 0.38 0.534
IS 0.37 3.37 0.75 2434 71.17 100.00

x 3 EYAHIITE R

Table 3 Gold phase analysis result of the raw ore

A REMERE RS RREEES BHNRLTYERS BRVEaRe WRT RS nRMERECES B

(gt 0.98 0.10 0.41
3% 60.87 6.21 25.47

0.01 0.01 0.10 1.61
0.62 0.62 6.21 100.00

Bro X EAT it . Obas B 4 e 55 T B i 4
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WA 4o SR ATAL, 200 h g m B W) R

x4 AP EET YA 1%
Table 4 Minerals composition of the raw ore
LK (/BN AR N7
BB 1.59
Bt 4 5 il
W 0.01
& m ALy il W5 fill ik 13.97
B 12.34
LN 0.01
N 0.02
Wk 0.28
BRE ALY R 0.09 0.38
273 0.01
Y 25.11
Ryl 35.19
R A 12.56
R A1 2.16
Azt (Hatk) 4.94
i CERTaY] - Lol 85.37
J5 i1 0.56
M= 0.04
s A 1.88
®ha 1.02
WK A 0.13
WA 0.08
HAb w9y A 0.03 0.28
iyl 0.03
WA 0.01
At 100.00 100.00
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Fig. 1 Distribution characteristics of chalcopyrite in ores
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Fig.2 Distribution characteristics of gold minerals
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Table 5 Statistical results of the embedment relationship
between gold and carrier minerals
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Fig. 3 Separation process of copper-gold-sulfur bulk concentrate
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Table 6 Separation test results of copper-gold-sulfur bulk

concentrate
BB R R i iE /% Il /%
ES &R % Cu Au* S Cu Au S
WO 347 1236 24.50 39.40 81.14 57.47 20.10
&M 045 051 1074 4483 043 327 297
BRI 965 023 3.69 4635 420 24.07 6575
A
FEU 8643 0087 026 0.88 1423 1519 11.18
&t 10000 053 148 6.80 100.00 100.00 100.00
HIREH™ 3.0 12.61 2640 31.54 7467 56.76 1555
KT 072 342 1130 37.94 470 564 434
RAERY
CUT BT 977 038 325 4324 7.09 2202 67.19
Riigeas
B 8641 0082 026 094 1354 1558 1292
A3 10000 052 144 629 100.00 100.00 100.00
WREH 356 1248 23.71 33.03 80.13 57.84 1835
E&HMV 087 220 2136 3676 345 1273 4.99
thﬁﬁa‘ .
WA 968 016 213 4358 279 1413 6581
Riigeas
W 8589 0088 026 081 13.63 1530 10.85
A3t 10000 055 146 641 100.00 100.00 100.00
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Fig. 4 Flotation process of copper-gold-sulphur ore
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Fig. 6 Separation process of copper-gold-sulfur bulk flotation
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Table 7 Separation test results of copper-gold-sulfur bulk concentrate
SRR RRAR RN th 11.% S
Cu Au* S Cu Au S
R B 7.28 522 12.9 45.57 67.56 64.10 52.73
700 T A 4 3.99 0.57 5.62 49.40 4.04 15.31 31.33
(pH=8) R 88.73 0.18 0.34 1.13 28.40 20.59 15.94
it 100.00 0.56 1.47 6.29 100.00 100.00 100.00
A 4.72 8.92 16.9 36.24 77.38 52.83 24.13
2100 B A 4 8.82 0.65 7.29 52.34 10.54 42.59 65.13
(pH=9.5) R 86.46 0.076 0.08 0.88 12.08 4.58 10.74
it 100.00 0.54 1.51 7.09 100.00 100.00 100.00
A 2.97 13.62 25.6 38.96 76.07 5221 18.21
4200 A 9.58 0.58 6.90 49.49 10.45 45.39 74.63
(pH=11) 2308 87.45 0.082 0.04 0.52 13.48 2.40 7.16
it 100.00 0.53 1.46 6.35 100.00 100.00 100.00
R 2.03 18.25 32.7 33.43 70.80 45.87 10.20
6 000 T A 4 11.21 0.69 6.60 49.56 1478 51.13 83.54
(pH=12) R 86.76 0.087 0.05 0.48 14.42 3.00 6.26
Hit 100.00 0.52 1.45 6.65 100.00 100.00 100.00
o Aufh 2507 R g/t
HORiEH SR RN 2.4%. HRE T4 . B I3 YZ-05 G
05 FEUHIRE TG R T T R 253 OR 48 A s T ELBRORE B R
1 YZ-05 77 AR B AL B R, IR B R TR
051 HWKHM XD sARE, 7] LR SR . BRI, L 6

ALK TR B GR) YZ-05 DA R T A E 2y
Xof ] 4 B 0 R SRR AE B T AH B -0.074 mm ¥
80%. A EALEN & 4 200 g/t S0 FIF R TIR5, 56
TR R A 5 A LA 4, I B0 25 R L3R 8. YZ-05 J&EH
B 24 2 20 3R 5 M T 21 24 00 e IR — s L 461 A2 TR T A
(20 A AR

8 4R KM, YZ-05 X 4 i R M - T T
2y, B RSB R R 1%, T I8 25/E o it

(ISR e B Y Z-05 B A3 T o
252 MHEHWHAHEFMERRE

FEBE B A1 —0.074 mm 7 & 72%., S AL H 2
4200 g/t ZKBEFEFH & 500 g/t 504 F, JF A 4 miRLvE
WA P B, e A 2% 1 DL IR 4, 3K 4 2R UL IR 7.

F 7 AT LA 4 4 vk o LA AR 0, it 25 4l i
IR, B b4 . 8 A e B Wi, Hiks
W r A L A 04 7 R O R T AT, TS0 S 16 i S5

= 8 GRS IR 4 R
Table 8 Effect of collector types on flotation
3 W A 2 ] e i 52 /% A1 % /%
Je = i % Cu Au* S Cu Au S
i K 5.07 9.52 22.70 36.33 88.39 78.24 28.30
Ei 2 0.79 1.42 23.70 37.23 2.05 12.73 452
YZ-05 X
R RN 9.19 0.07 1.26 42.68 1.16 7.87 60.26
100 g/t
B 84.95 0.05 0.02 0.53 8.40 1.16 6.92
At 100.00 0.55 1.47 6.51 100.00 100.00 100.00
WK 2.97 13.62 25.6 39.86 76.07 5221 18.60
R 327 1.37 15.00 43.17 8.42 33.68 22.18
T H 2 )
100 o/t kG 6.31 0.17 2.70 46.96 2.02 11.71 46.57
g
=278 87.45 0.08 0.04 0.92 13.48 2.40 12.64
it 100.00 0.53 1.46 6.36 100.00 100.00 100.00

o Audh L 57 H g/t
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Table 9 Results of closed circuit tests
= i i it D% Wi 2 /%
Es % Cu Au* S Ag* Cu Au S Ag
i 5 2.45 19.57 36.93 41.72 61.00 88.74 65.41 15.35 46.70
A 0.69 1.38 4227 39.46 64.00 1.76 21.09 4.09 13.80
kG 9.62 0.08 1.67 48.24 - 143 11.61 69.69 -
R 87.24 0.05 0.03 0.83 - 8.07 1.89 10.87 -
il 100.00 0.54 138 6.66 3.20 100.00 100.00 100.0 0

o Aufll Agdih 7 5307 8 g/t

3 & it

(1% <G WAL AR BT A H A3 i 3223 31 0.57%

1 1.56 g/te A1 R 9 32 B LARR AL 1 T8 X FETE,
hi MY 95.51%, EE RNEH G, RZ NPRTPES
N TR Al I IS T VB2 K V2 e - B/ B SR 1N
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Table 10 Multielement analysis results of concentrate

JLHR Cu Pb Zn Au* Ag* Mg Al
ﬁj A 19.57 1.03 0.021 36.93 61 1.46 1.27
Z? JLHE Fe As SiO, S Bi Sb

A 27.40 0.006 8 12.43 41.72 0.008 3 0.004 1

TLH Cu Pb Zn Au* Ag* Mg Al
i A 1.38 1.01 0.027 4227 64 1.41 1.25
; JLHR Fe As Sio, S Bi Sb

DA 26.50 0.008 5 12.48 39.46 0.008 5 0.004 7

o Aufl Agdhh 057 B N g/to

Ml % 0 P & FEUL AR SRS 1 IE A7,
HR R ) T2 BN R B T, R o F L A
ToALT YA R AP LI

(MY AR, 3R “ M & miR a7
PB4 B — B AE 0 S — &8 B M T2
TR SC R S 4 () 48 0 ) YZ-05 7358, 3145 T
B S 19.57% . Hil 81 IR 88.7%, 4x i 7 36.93 git, 4
IR 65.50% , 4157 61.00 g/t 3 19115 % 46.70% 1)
WRE A5 A dn A 42.27 g/t A IIICR 21.1% M EkE 0™
W A B 2R A NI RN 86.6%:; i 3 AS TR S A N
48.24% ., B ISR A 69.70% [IBRRE B .

(3) A 56 AR A5 1) B A 4 6 R 19.57%, 35 5]
DU 2 5 ER, HRE AT R G A FARER AT A . AN
WP A B AR 42.27 git, KRB ESR . T
ST AR L A R ZE A T, A A Rl IOR]
PRUET R AR
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Experimental Study on Comprehensive Recovery of Cu, Au and S from a Gold-
bearing Copper Sulfide Ore
FENG Zeping', LI Guoli’, YANG Ziyang’, CHENG Hongwei*

1. PowerChina Northwest Engineering Co. , Ltd. , Xi'an 710065, Shaanxi, China;

2. Hebi Hengyuan Mining Group Co. LTD, Hebi 458000, Henan, China;

3. Zhengzhou Institute of Multipurpose Utilization of Mineral Resources, CAGS, Zhengzhou 450006, Henan, China;
4. Key Laboratory for Polymetallic Ores' Evaluation and Utilization, MNR, Zhengzhou 450006, Henan, China

Abstract: Research in process mineralogy and comprehensive mineral processing experiments were conducted in order to
rationally develop and utilize a gold-bearing copper sulfide ore. It showed that the grade of the main valuable element
copper in the ore was 0.57%, and that of the associated element gold was 1.56 g/t. Copper mainly existed in the form of
chalcopyrite, and gold mainly exists in the form of native gold and electrum, the carrier minerals of gold were mostly pyrite
and chalcopyrite. The process of copper gold sulfur mixed flotation, copper sulfur separation, sulfur concentrate regrinding,
and gold sulfur separation was used with YZ-05 as the collector. Copper concentrate with Cu grade of 19.57% and recovery
of 88.7%, Au grade of 36.93 g/t and recovery of 65.5%, Ag grade of 61.00 g/t and recovery of 46.70% was obtained. In the
gold concentrate, Au grade was 42.27 g/t, and the recovery was 21.1%. The total recovery of gold was 86.6%. In the sulfur
concentrate, S grade was 48.24% and the recovery was 69.70%. The study provided a technical basis for the comprehensive
recovery and utilization of such ore.
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