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Table 1 Results of chemical multielement analysis of raw ore

% Sio, Cu Zn Pb Fe
/% 49. 14 0.64 6.21 0.0051 8.05
%ix MgO S Au” Ag” As
G/ % 1.91 5.90 0.0001 13.6 0.01

T Au Fl Ag SRERAN 9/t
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Table 2 Results of copper phase analysis

JLRYIAE s S5 A BRI RAE R SR

E/ % 0. 0058 0.0058 0.029 0. 64 0.68
53R/ % 0.85 0.85 4.26 94.04 100. 00
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Table 3 Results of zinc phase analysis

TEYM ORRE AR R BB I B

Siw/%  0.079 0.13 6.16 0.10 6.47
DR/ % 1.22 2.02 95.21 1.55 100. 00
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Fig. 1 Observation diagram of raw ore under microscope
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Fig. 2 Experimental flowsheet of copper roughing
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Fig. 3 Results of grinding fineness tests
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Fig. 4 Results of CaO dosage tests
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Fig. 5 Results of zinc depressant types tests
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Fig. 6 Results of copper roughing collector types tests
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Table 4 Arrangement of orthogonal test conditions

. A B C
ZnS0,/(g-t™')  Na,S,0,/(g-t™') Z-200/(g-t™")
1 1000 500 50
2 1000 1000 70
3 1000 1500 60
4 1500 500 70
5 1500 1000 60
6 1500 1500 50
7 2000 500 60
8 2000 1000 50
9 2000 1500 70
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Table S Results of orthogonal tests on the dosage of inhibitor and collector in copper flotation roughing
e PR JEH i HUALRE O A iz R HUALRE A ] iR FRIRBOR
M i HAE J==2n Cu Zn Cu Zn Cu Zn Cu Zn Cu Zn
1 7.83 92.17 0.65 6.22 6.24 13.22 0.18 5.62 74.65 16. 66 68. 15 9.72
2 8.86 91.14 0.64 6.25 6.11 14.37 0.11 5.46 84.37 20.37 76.95 12.69
3 8.10 91.90 0.66 6.24 6.55 12.67 0.14 5.67 80.48 16.45 73.77 9.21
4 8.83 91.17 0.63 6.21 6.25 14.58 0.09 5.40 87.06 20.73 75.66 13.12
5 8.22 91.78 0.65 6.19 7.05 12.34 0.08 5.64 88.75 16.35 82.10 8.98
6 7.88 92.12 0.64 6.22 7.27 11.35 0.07 5.78 89.88 14.38 83.50 7.16
7 9.31 91.69 0.66 6.20 6.89 12.56 0.09 5.62 87.40 16.78 80.56 9.36
8 7.68 92.32 0.63 6.21 7.49 10.35 0.06 5.87 91.22 12.79 85.09 5.64
9 8.33 91.67 0.64 6.23 6.97 10.47 0.07 5.84 90.43 14.01 83.67 6.26
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Fig. 7 Results of regrinding fineness test
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Fig. 10 Results of zinc roughing collector types tests
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Fig. 11 Results of Isobutyl xanthate dosage tests
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Table 6 Results of the whole process closed circuit tests

o Fh i/ % e/ %
7 PR % Cu Zn Cu Zn
B kST 1.76 27.87 5.41 75.17 1.53
PERER 11.96 1.03 49.23 18. 88 94.48
N 86.28 0.04 0.28 5.95 3.99
JR 100. 00 0.64 6.22 100. 00 100. 00
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Experimental Study on Beneficiation of a High Zinc Refractory Copper — Zinc
Sulfide Ore from Dongchuan County of Yunnan Province
DONG Jifa'?, FANG Jianjun'?, HE Haiyang'*, QIU Zhilian'*, KOU Qingjun'"

1. Faculty of Land Resources Engineering , Kunming University of Science and Technology, Kunming 650093, China;
2. State Key Laboratory of Complex Nonferrous Metal Resources Clean Utilization, Kunming 650093, China

Abstract: In a copper — zinc sulfide ore in Dongchuan, Yunnan Province, the Cu grade is 0. 64% and the Zn grade is
6.21% . The main gangue minerals include quartz, sericite and calcite. Most of the minerals in the ore are composed of in-
tergrowth. The low degree of monomer dissociation is unfavorable, causing difficulty in the separation copper and zinc. The
selective flotation process of zinc suppression and copper flotation is adopted for the ore. Under the condition that the
grinding fineness is —0.074 mm, accounting for 80% , adjust the pH with lime, select the combination of zinc sulfate and
sodium pyrosulfite to inhibit sphalerite for copper roughing, Z — 200 as the collector, copper sulfate as the activator for
zinc roughing, isobutyl xanthate as the collector, and adopt the process of "one roughing, one scavenging and two clean-
ing" for copper and zinc. Among them, the copper roughing concentrate needs to be regrinded to a fineness of —0.038
mm, accounting for 90% . The tailings of the first copper cleaning shall be scavenging. Finally, through the closed — cir-
cuit process tests, the copper concentrate with Cu grade of 27.87% and Cu recovery of 75.17% and the zinc concentrate
with Zn grade of 49.23% and Zn recovery of 94.48% were obtained. The copper concentrate contains 5.41% zinc, the
zinc concentrate contains 1.03% copper, and the mutual content of copper and zinc in the concentrate was low, and the
separation of copper and zinc was realized.

Key words: sulfide ore; copper/zinc separation; zinc suppression and floating copper; regrinding; flotation
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