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Table 1  Analytical results of chemical composition of copper-
zinc ore in Simao

% (%) Y (%)
Cu 3.03 Al, 04 8.76
Zn 3.90 Ca0 1.78
Pb 0.13 MgO 6.31
S 27.44 K,0 0.45
Fe 22.98 Na, O 0.03
As 0.15 P, 05 0.06
C 0.53 TiO, 0.20

Si0, 18. 14 MnO 0.32

2 AR R BT
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Table 2 Analytical results of copper phase of copper-zinc ore

Y Ta(%) IER(% )
a5 0.002 0.06
=% 0.02 0.65
AR 0.04 1.29
JAE A 3.03 98.00

N 3.09 100. 00

3 B

Table 3 Analytical results of zinc phase of copper-zinc ore

L7 “a(%) O3AH(% )
TR 0.02 0.49
PEAAL) 0.14 3.44
A 3.91 96.07
N 4.07 100. 00

* 4 wHH b

Table 4  Analytical results of lead phase of copper-zinc ore

7] T (%) SIAFE(% )
iz 0.002 1.51
SN 0.02 15.15
F 0.08 60.61
A4 0.03 22.73
INH 0.13 100. 00
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Fig. 1 The picture of ores under the microscope
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Table 6 Particle size distribution of main metallic minerals

T YrkLEE FHE(E P

(Mm) Pl() PZU PS() Pxn P‘)()
W 16.53  30.51 115.53 339.23 477.33
=20 16.63  30.25 102.66 335.55 603.41
J 8.52  13.92 40.01 96.48 117.87
EGR 23.68  48.03 213.26 561.28 770.92
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Fig.2 Particle size of main metallic minerals
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Table 7 The intergrowth relationship of main minerals

ZET Y
HAETY
T NET PR gk HAbsR e

B - 9.99  13.68 14.13  23.91
R 5.41 - 7.26  6.29 2.91
yikin 0.09  0.09 - 0.05 0.07
Wk 39.57  32.50 23.26 - 28.69
HAbsR A 5.44  1.16 2.28  2.41 -
P 1.26  0.81 .22 1.80 1.80
23] 3.22 2,75 9.57  10.71 10. 60
=13 0.04 0.00 0.19  0.09 0.05
HAbAERRER 0.04 0.15 0.33  0.11 0.13
ivEN 1.57  2.97 0.78 3.54 1.46
B 0.00 0.00 0.00 0.01 0.03
HoAb A Ak 0.01 0.03 0.57  0.05 0.10
KA 1.26  2.81 2.51  3.42 1.59
HAebw 4 7.96  7.93  7.04 12.72 11.10
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Table 8 The locking relationship of main minerals Table 10 The element distribution of ore
B N JrE /R0 TLETE(%)
BAETY L0y
ZJL £JL It £J6 It £IL It £IL Cu Fe Pb S Zn
B - - 3.86 4.46 17.97 2.98 9.91 2.90 A 99.77  9.54 _ 9.95 _
INEEE™  3.44 2.65 - - 1.52 2.33 4.64 2.02 AT _ _ _ 5.29  92.66
FESHT 0.50 0.00 0.03 0.01 - - 0.04 0.01 Fr 4 _ - 100.00  0.03 -
WY 34.7113.54 27.1314.18 11.89 7.67 - - e _ 77.58 _ 79.98  7.24
HAbmRA LY 2.59 2.05 0.11 0.83 1.09 0.22 1.48 0.76 HALFAL Y 0.23 5.85 - 3.11 0.10
A 0.17 0.48 1.51 0.39 0.07 0.29 0.66 0.32 b _ _ - _ -
A 0.78 1.09 0.98 2.09 11.44 7.45 7.09 1.44 SR _ 1.28 _ _ _
Z8 0.03 0.02 0.00 0.00 0.00 0.68 0.02 0.04 Zhf _ _ _ _ _
HAtFERRER 0.00 0.01 0.00 0.00 0.25 0.07 0.01 0.01 HoAt kR £, - 0.02 - - -
MeMekR  2.33 0.93 0.70 1.71 0.03 0.04 3.08 0.56 BRIRER - - - - -
AR 0.00 0.00  0.00 0.00 0.00 0.00 0.00 0.00 BARALY) _ 0.20 _ _ _
HAb% L 0.00 0.00 0.01 0.00 0.00 0.00 0.02 0.00 HoAb AL - 0.01 - _ _
[EMY 0.39 0.75 1.24 1.47 0.02 1.46 2.32 0.78 S _ 0.00 - . -
Hibsd 2.55 3.14 1.54 2.80 6.81 2.31 5.45 2.36 HAh _ 551 - 1.65 -
Mt 100.00 100.00 100.00 100.00 100.00
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Fig.3 The locking characteristics of main minerals
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Table 9  The specific surface area of main minerals

2 1T A Ty

— Hﬁi%[?]li\ - tﬁ@f/\
(um™") (pm™")

HeAA R 0.14 A 0.14
R 0.13 e 0.11
kil 0.27 =1 0.18
WY 0.09 HAbfE R ER 0.24
HAbsi by 0.10 B 0.24
EERIRY 0.08 HAb A 0.21
divEN 0.16 oAby 0.17
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Fig.4 The image of typical minerals particles
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Process Mineralogy Analysis of Copper-zinc Sulfide Ore from the Simao
Region, Yunnan Province

XIE Hai-yun'” | YE Qun-Jie’, ZHOU Ping"” , GAO Li-kun'?, ZHUANG Gu-zhang'”, TONG Xiong'”’
(1. State Key Laboratory of Complex Nonferrous Metal Resources Clean Utilization, Kunming 650093, China;
2. Faculty of Land Resource Engineering, Kunming University of Science and Technology, Kunming 650093, China)

Abstract ; There are large amounts of refractory copper-zinc polymetallic sulfide ore resources in the Simao region of
Yunnan Province. Traditional mineral identification under microscope is difficult to automatically accurately
determine copper, zinc and other valuable metals due to their complex mineral structure and composition. Methods
of chemical, polarized light microscopic analysis and Mineral Liberation Analysis (MLLA) were conducted to study
the elements composition, mineral species, disseminated and inclusions characteristics of the sulfide ores. The
results show that the ore contains about 3.03% Cu, 0.13% Pb, 3.90% Zn and 27.44% S. The main metallic
minerals include chalcopyrite, pyrite, sphalerite and minor galena. The objective minerals of chalcopyrite and
sphalerite are intergrowth and wrapped with pyrite. More than 96% of chalcopyrite, sphalerite and pyrite are
distributed on a larger size than 9. 6 pum, which are in the range of easy mineral processing. Galena is finely
disseminated and its grinding dissociation with other sulfide minerals is difficult. Based on the process mineralogy
research results, the ore needs to be ground to approximately 31 pm to achieve the dissociation of Cu-Zn-S sulfide
minerals, and to approximately 14 pum to achieve the dissociation of Pb-Cu-Zn-S sulfide minerals. The theory
recovery of Cu is 91.22% and Zn is 84. 92% . These results are very important to develop mineral processing
technology and select indicators for refractory sulfide ore.

Key words: copper-zinc sulfide ore; process mineralogy; Mineral Liberation Analyser ( MLA) ; Simao Region in

Yunnan Province
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