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Abstract: A silver-containing high-sulfur copper ore contains 0.76% copper, 24.35% sulfur and 34.92 g/t
of silver. There are many valuable minerals and their properties are complicated. The combined process of
sulfur preferential flotation of copper and activated sulfur suppression process was adopted for testing. The
enrichment of silver in copper concentrates was improved by using lime as the inhibitor of iron sulfide
minerals and butyl xanthate + ester-105 as the combined collector of copper sulfide minerals. Under the
optimized conditions, the obtained copper concentrate contained 21.60% copper and 602.84 g/t of silver,
and their recovery rate were 89.30% and 54.39% for copper and silver, respectively. However, the sulfur
concentrate contained 45.60% sulfur and 21.55 g/t of silver, and their recovery rates were 89.79% and
29.59% for sulfur and silver, respectively. The comprehensive recovery of copper, sulfur and silver in the
ore was realized by using the proposed process.

Key words: copper-sulfur mineral; associated silver; flotation; separation of copper and sulfur;
comprehensive utilization
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Tab.1 The multi-elemental analysis of crude ore
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BN R 1, F HAR T4 R ILEE 2, 4R
P o A LR 3.

JLER Cu S Ag/(g/t) Au/(g/t) Pb Zn As Fe P Bi Ca0O MgO ALO; SiO,
8% 076 2354 3561 0.35 0.11 0.10 020 2394 0.06 009 922 590 222 2665
K2 FF RS TSR
Tab.2 The copper phase analysis results of the crude ore
VI H b Rt AT WAETRAL JER A B A A1t
/Y% 0.01 0.02 0.06 0.67 0.76
A 2% 1.32 2.63 7.89 88.16 100
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Tab.3 The distribution of sliver for crude ore
) BRAHEA FEH MR AT BT (i Tl TR He At
W /% 0.58 40.35 0.06 1.25 0.05 0.07 57.64 100
WEE/(gh) 5470 36 16800 180 4220 780 / /
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Fig.1 The effect of grinding fineness on copper flotation
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Fig.2 The effect of lime on copper flotation
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Tab.4 The effect of collector on copper and silver flotation
, R DA ikt L A EE &I
257 HE/(g/)
Cu/% Ag/(g/t) Cu/% Ag/(g/t) Cu Ag
THEZ: 50 0.76 35.13 8.52 240.42 68.06 41.86
T B 50 0.75 36.13 4.07 112.14 51.87 29.59
fi-105: 50 0.75 34.96 5.48 164.01 66.98 43.19
THEAT H A 25425 0.76 35.76 6.64 183.55 79.56 46.96
THEEZ+EE-105: 25425 0.77 35.39 11.13 302.4 78.76 46.39
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Fig.3 The effect of collector dosage on copper flotation
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Tab.5 The effect of activator type on sulfur flotation

TEA & A(g/t) g/% Rs/%
TR 3000 45.72 83.58
TR A 500 44.15 80.28

T R+ TR 0] 20004333 48.92 84.74
TR WV 42k 4000 42.48 83.45
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Fig.5 The effect of FeS dosage on sulfur flotation
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Fig.6 The effect of butyl xanthate dosage on sulfur flotation
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Tab.6 Results of closed-circuit test

/% /%
Ag/(gity S Cu Ag S
HUREH 3.15 21.60 602.84 2927 89.30 5439 3.79
WRFEH 4795 0.1 2155 4560 6.92 29.59 89.79
BEH 4890 0.06 1144 320 3.78 16.02 6.42
& 100 0.76 3492 2435 100 100 100
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Fig.7 Flow-chart of closed-circuit test
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