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Experimental study on comprehensive recovery of a complex
silver bearing copper sulfide ore

WANG Gang' ZHANG Bin' YU Yun-long® CAO Huan?
(1. JCHX Mine Management Co. Ltd. , Beijing 100176, China;
2. Xi'an Northwest Geological Institute Company of Nonferrous Metals Co. Ltd. , Xi'an 710054, China)

Abstract: Through process mineralogy analysis of a complex silver bearing copper sulfide ore, it is found
that the valuable eclements in the ore are mainly Cu, Ag. S, with contents of 0.81%, 7.03 g/t and
4.28%, respectively. The main metallic minerals in ores are pyrrhotite, chalcopyrite, galena and
pyrite. Chalcopyrite is mostly associated with pyrrhotite, galena is mainly associated with chalcopyrite and
partly encased in chalcopyrite, and silver minerals are associated with these metallic minerals. More than
88% of the copper ore has a particle size greater than 0. 075 mm, of which 96.83% copper exists in the
form of sulfide ore. Based on this, the ores was used by the technological process of preferential flotation
of copper, lead depression and copper flotation and sulphur flotation from tailings. Finally, a total of 2
concentrate products were obtained. The average grades of Cu, Ag and S in the copper concentrate were
25.24%, 140.06 g/t and 34.69% . respectively, and the recovery rates were 92.95%, 60.39% and
24.48%, respectively. The average grade of S in the sulphur concentrate was 45.18% and the recovery
rate was 55.53%, realizing the effective enrichment of all valuable elements in the silver bearing copper
sulfide ore.
Key words: silver bearing copper sulfide ore; preferential flotation of copper; sulphur flotation from
tailings; comprehensive recovery
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Table 1 Percentage concentrations of multi-element minerals /%
5 SiO; Al O3 K,O CaO TFe As S
o 57.00 12. 00 3. 00 2. 00 8.71 <C0.000 8 4. 28
5 Mn Cu Zn Pb Au? Ag?
GRS 0.10 0. 81 0.07 0.15 0.028 7.03
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Fig. 1 Ore Association; (a)Chalcopyrite is associated with pyrrhotite; (b)chalcopyrite and pyrrhotite are scattered and

intermittently stripped; (c)pyrite and chalcopyrite are encased in galena and present crumby structure;

(d)chalcopyrite and galena are sparsely impregnated ( Pyr—pyrrhotite, Cp—chalcopyrite, Py—pyrite, Gn—galena)
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Table 2 Results of ore screening analysis

" wL/ %% G E/ %
FL2/mm R Cu Ag” Cu Ag
+0.90 8. 70 0. 44 2. 36 4.73 2.92
—0.90+0. 45 33. 94 0.56 5. 89 23.46 28. 44
—0.45+0. 28 16.72 1.21 10. 71 24.98 25.47
—0.28+0.154 11. 40 1. 56 10. 95 21.96 17.76
—0.15440.075 11.0 0.95 6. 66 12.90 10. 42
—0.075 18. 24 0.53 5.78 11.98 14. 99
it 100. 0 0.81 7.03 100. 0 100. 0
x3 HEMESWER
Table 3 Results of copper phase analysis /%
AR5 i AL 5 A 454 PNl
i 0. 785 0.019 0. 007 0. 811
S ES 96. 83 2.36 0.81 100. 0
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Fig. 2 Flowsheet of the preferential flotation copper

single factor condition test
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Fig. 3 Effects of grinding fineness on Cu flotation
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Fig. 4 Effects of pulp pH value on Cu flotation
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Fig. 5 Effects of collector dosage on Cu flotation
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Fig. 6 Flowsheet of the lead depression and copper
flotation single factor condition test
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Fig. 7 Effects of regrinding fineness on copper separation
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Table 4 Results of a closed-circuit flotation test /%
LA [m] i 4
77 i 44 R fi
Cu S Agh Cu S Ag
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Table 5 Percentage concentrations of Cu concentrate multi-element minerals /%
TE Cu Agh Pb S Zn Bi As MgO Sh
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Table 6 Percentage concentrations of S concentrate multi-element minerals /%
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