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Table 1 Chemical composition of the ore
=S Cu Pb Zn Fe TiO, P,05 S As C
w/% 0.49 0.064 0.35 11.38 0.26 0.15 11.46 0.15 0.08
=S5 Si0, AlLO; Ca0 MgO K0 Na,O Au Ag
wl% 53.60 10.07 0.36 0.38 4.10 0.26 0.64 17.89
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Table 2 Copper chemical phase of the ore
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Table 3  Gold chemical phase of the ore
TCEAEME PR RRRES maey s Hhd B
G/ (gh) 0.22 0.40 0.04 0.66
Hi %% 33.33 60.61 6.06  100.00

A A R 5 B 4
123 7 & PAALE A
WA AR AL 2= AR S 3% 4.
®4 TEBROLZWESN

Table 4 Silver chemical phase of the ore
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Table 5 Mineral composition and relative content of the ore

T Y2 FR /% WY FR w/%
e Skt ag 36.50
Tk AR A KA 14.50
B 0.62 Pay 2 22.80

T 0.58 AT 0.67
W 22.36 79l 0.82
I 0.07 Ereava)

e 0.46 A 0.42
(FREN 0.20 vl
HAhuwry

TLRAAEMAM B s bR B

WER/(g)  11.66 5.95 0.58 18.19
AR /% 64.10 3271 3.19  100.00
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Table 6  Granularity composition of major metallic minerals in the ore

" w/% BN 0/% i EE R wi% BT /%
L2 fmm P ) P ) P ) S mor
o it o it o it o it
+1.168 0.59 0.59
—-1.168+0.833 2.29 2.88
—-0.833+0.589 2.54 2.54 1.27 1.27 5.62 8.50
-0.589+0.417 3.73 3.73 1.79 4.33 4.48 5.75 17.80 26.31
—-0.417+0.295 6.60 10.33 3.81 8.14 8.24 13.99 19.64 45.95
—-0.295+0.208 8.55 18.88 10.96 19.10 10.95 24.94 15.18 61.13
—-0.208+0.147 11.22 30.10 15.23 34.33 14.59 39.53 15.53 76.66
—-0.147+0.104 9.35 39.45 7.19 41.52 8.76 48.29 3.96 80.62
—0.104+0.074 18.15 57.60 13.65 55.17 15.38 63.67 9.71 90.33
—-0.074+0.043 15.06 72.66 15.51 70.68 14.57 78.24 5.29 95.62
—-0.043+0.020 18.74 91.40 20.68 91.36 15.68 93.92 3.93 99.55
—-0.020+0.015 3.66 95.06 3.76 95.12 2.67 96.59 0.28 99.83
—-0.015+0.010 2.89 97.95 3.72 98.84 2.29 98.88 0.13 99.96
-0.010 2.05 100.00 1.16 100.00 1.12 100.00 0.04 100.00
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Fig.1 Flowsheet of bulk flotation locked—cycle test
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Table 7 Result of bulk flotation locked—cycle test
. - AL/ % i/ (g/) s 4/%
Cu S Au Ag Cu S Au Ag
ks 2.17 18.99 34.47 13.32 256.49 84.10 6.86 48.17 35.84
kG- 23.97 0.19 40.45 1.03 28.50 9.29 88.87 41.15 43.99
B 73.86 0.04 0.63 0.09 4.24 6.61 4.27 10.68 20.17
A 100.00 0.49 10.91 0.60 15.53 100.00 100.00 100.00 100.00
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Fig.2 Flowsheet of iso—flotability locked—cycle test
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Table 8 Result of iso—flotability locked—cycle test
s p— S % s/ (gt) [T/ %
(218} =170
Cu S Au Ag Cu S Au Ag
b i 2.16 19.41 33.21 13.95 245.00 83.85 6.45 44.97 32.65
AR 1 9.85 0.24 36.16 1.26 39.48 4.73 32.00 18.52 23.99
WAET 2 16.14 0.18 41.25 1.28 30.32 5.81 59.82 30.83 30.19
Y 71.85 0.035 0.27 0.05 2.97 5.61 1.73 5.68 13.17
J" 100.00 0.50 11.13 0.67 16.21 100.00 100.00 100.00 100.00
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Comprehensive recovery of copper ore associated with gold and silver

TIAN Yi- lan, WANG Li-gang, LI Cheng—bi, LIU Wan—feng
State Key Laboratory of Mineral Processing, Beijing General Research Institute of Mining & Metallurgy, Beijing 102628, China

Abstract: A copper ore contains 0.49% copper, 11.46% sulfur, 0.64 g/t gold and 17.89 g/t silver
respectively. Based on the characteristic of copper, gold and silver, floatation test was conducted to recover
copper and gold comprehensively. We get copper concentrate with copper recovery of 84.10% and grade of
18.99% copper by bulk flotation of copper and sulfur, in which the recovery of gold and silver is 48.17% and
35.84% respectively. We get a copper concentrate with copper recovery of 83.85% and grade of 19.41%
copper by iso—flotability flowsheet of copper and sulfur, in which the recovery of gold and silver is 44.97%
and 32.65% respectively. The bulk flotation of copper and sulfur is beneficial to recover copper, gold and
silver, and the flowsheet is easy to control and manage in production.

Keywords: comprehensive recovery; bulk flotation; iso—flotation
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