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Abstract: Enhanced recovery of associated gold resource from a copper-lead multi-metal sulfide ore was
achieved by a combined process of Cu & Pb bulk flotation plus copper depressing and lead floatation.
Gold was efficiently captured by the collector Z-200 (30 g/t) in the weakly alkaline (pH=9) medium during
the Cu & Pb bulk flotation. Gold was further enriched in the copper concentrate by the pre-removing
reagent sodium sulfide (4000 g/t) and the lead collector diethyldithiocarbamate (30 g/t) in the following
Cu & Pb separation step. In closed-circuit tests, a gold-bearing copper concentrate containing 18.69% Cu
and 42.70 g/t Au was obtained. The recovery was 92.58% for Cu and 56.84% for Au, Moreover, a lead
concentrate with a Pb content of 61.45% was also produced, indicating that the recovery of gold was
enhanced.

Key words: non-ferrous metallurgy; copper-lead multi-metal sulfide ore; associated gold; weakly alkaline
medium; free gold; strengthen recovery
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Tab.1 The main elemental analysis results of raw ore

Au/(g/t) Pb S CaO  SiO,
/% 0.43 1.60 021 1096 294 26.59

Element Cu

Element MgO ALO; K,O As F C

/% 1.60 390 1.06 0.11 024 220
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Tab.2 Effect of pulp pH on the indexes of bulk flotation

Pulp pH Grade

value Cu/% Pb/% Au/(g/t) Cu Pb Au

8 7.21 1.65 15.06 8535 39.99 47091
9 8.17 2.07 1787 8740 4534 5138
10 7.68 2.11 1587 8359 47.02 46.42
11 6.28 2.19 1155 81.64 58.30 4035
12 4.90 2.07 9.07 80.68 69.79 40.13

Operation recovery/%
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Tab.3 Effect of the collector dosage and kinds on the indexes of
bulk flotation (pH=9)
Grade

Operation
recovery/%

Cu/% Pb/% Au/(g/t) Cu Pb Au
30 1021 225 17.56 69.81 31.50 32.27
40 827 1.73 15.87 80.39 3444 4146

Colle- Dosage
ctors (g/t)

ADD
50 6.11 132 1344 8270 36.58 48.89
60 486 1.05 11.10 8296 36.70 50.92
20 837 2.19 1891 8195 43.90 49.76
30 819 231 18.02 8723 50.38 51.58
Z-200

40 7.55 228 16.52 87.89 5439 51.73
50 7.11 223 1572 88.13 56.60 5237

B M2 o B 24507 S0 S 1R IR (Activated
carbon) FIER AL B (Na,S) o 520643 531l 5% FH v 1k o3¢ A
WRACENIEAT 2, LB SN [R] I 24 7 O A 4 23 15
fEbRsZm, 2555015 4.

Tab.4 The flotation test results using different reagent removal method

Reagent Dosage Grade Operation recovery/%
removal kind Product (g Cu/% Pb/% Au/(g/t) Cu Pb Au
3000 13.35 21.03 11.32 17.34 78.52 6.79
AN (Lead 4000 6.28 39.26 8.63 4.66 83.75 2.96
concentrate) 5000 7.35 41.87 6.74 4.96 81.31 2.10
6000 9.34 49.64 6.47 4.23 64.63 1.35
NS 3000 17.83 1.61 43.54 82.66 21.48 93.21
HiKEH" (Copper 4000 18.36 1.09 40.47 95.34 16.25 97.04
concentrate) 5000 18.07 1.24 40.31 95.04 18.69 97.90
6000 17.47 2.24 38.97 95.77 35.37 98.65
0 17.54 14.28 13.26 35.78 83.78 12.49
HRER (Lead 2500 12.57 30.99 11.24 11.75 83.29 4.85
concentrate) 5000 15.80 36.54 9.58 13.02 86.61 3.65
Activated 7500 17.00 38.01 7.68 12.13 78.03 2.53
carbon 0 16.49 1.45 48.66 64.22 16.22 87.51
HAE (Copper 2500 17.65 1.16 4121 88.25 16.71 95.15
concentrate) 5000 17.02 0.91 40.83 86.98 13.39 96.35
7500 16.83 1.46 40.43 87.87 21.97 97.47
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B FIRSE AT 50, AVE R AT R 2577 20, 4
R PR RS R I7E 90% LA F, B4R 5



50 % B %38 &

pal:

T B RAEET T K BRI A G, A AL — R SR SRR AN G AT
BEATIEINAR, IR S iR RBR B SRR PRI SR, A5 RBITER 5. RPER 5 4R, &
CRRR A G VIR PR L R R R i, SRE LIRBEUH RN 30 g/(t4507).

K5 LHRRARTRER

Tab.5 The flotation test results using different dosage of diethyldithiocarbamate

Product Dosage/(g/) Grade Operation recovery/%
Cu/% Pb/% Au/(g/t) Cu Pb Au

10 8.25 43.17 9.15 4.59 69.10 2.35
RS 20 7.86 41.02 8.89 5.21 78.19 2.72
(Lead 30 7.33 39.26 8.56 5.44 83.75 2.93
concentrate) 40 7.01 35.38 8.42 5.95 86.28 3.30
50 6.76 3245 7.93 6.27 86.55 3.40
10 17.74 12.44 39.32 95.41 30.90 97.65
M ks 20 17.98 8.96 39.96 94.79 21.81 97.28
(Copper 30 18.21 6.78 40.48 94.56 16.25 97.07
concentrate) 40 18.49 5.84 41.17 94.05 13.72 96.70
50 18.72 5.82 41.78 93.73 13.45 96.60
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Tab.6 Results of the closed circuit tests

Productivity Grade Recovery/%
Product
1% Cu/% Pb/%  Au/(g/t) Cu Pb Au
HYREW (Lead concentrate) 0.15 2.10 61.45 7.60 0.73 43.89 0.71
B &R (Gold-bearing copper concentrate) 2.13 18.69 0.43 42.70 92.58 4.36 56.84
e (Tailings) 97.72 0.06 0.06 13.95 6.69 51.75 42.44
JRH" (Raw ore) 100.00 0.43 0.21 1.60 100.00  100.00  100.00
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