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Experimental Study on Comprehensive Recovery Process
for Gold-Cobalt Polymetallic Copper Ore in Bolivia

LI Ying, DENG Ying, OU Leming, WU Weiming, DAI Jianhao, SHI Huiying
(School of Resource Processing and Bioengineering , Central South University, Changsha 410083, Hunan, China)

Abstract; An experimental study was carried out on comprehensive recovery process for the gold-cobalt polymetallic
copper ore in Bolivia. A flow sheet of Cu-preferential flotation followed by bulk Au-Co-Bi flotation was adopted, with
OL-Il A as a Cu collector and OL-TL as a depressant. The Cu-preferential flotation process consisting of one stage of
roughing, two cleaning and one scavenging produced a copper concentrate grading 30.00% Cu at 94.56% recovery,
indicating separation between copper and arsenopyrite actualized by low-alkalinity flotation. Then, the obtained tailings
were subjected to a bulk Au-Co-Bi flotation consisting of one stage of roughing, one cleaning and one scavenging,
resulting in a Au-Co-Bi concentrate grading 19.50 g/t Au, 1.58% Co and 1.80% Bi, with corresponding recoveries of
92.22% Au, 96.33% Co and 58.87% Bi. It is concluded that the comprehensive recovery of metallic resources can be
actualized from this gold-cobalt polymetallic ore.
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Table 1 ~ Multi-elemental analysis of raw ore %
Cu S Au? Co Bi As
1.60 8.85 5.4 0.45 0.78 8.73
TFe Sn Si0, Al, 0, Ag"
14.96 0.12 42.15 3.28 60.2
1) Bih g/t
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Table 2 Mineral composition analysis results %
Y FHAT BT BB BB R
21.0 6.0 5.0 1.5 1.5 0.7
Ba PEENS gt BRA ot
0.3 41.0 10.0 5.0 8.0
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Fig.1 Flowchart for testing collector type in Cu-preferential flotation
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Fig.2 Effect of collector type on copper roughing indexes
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Fig.3 Effect of grinding fineness on copper roughing indexes
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Fig.4 Effect of OL-II A dosage on copper roughing indexes
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Fig.5 Flowchart for copper regrinding and re-separation

of coarse concentrate from roughing
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Table 3  Effect of regrinding fineness on copper cleaning indexes

BN KT Cu S/ %  HREW Cu IR/ %

LRI HURLRS 0 P A R F B 5 A o
B, 0T LA — 25 T A 7, o 20 o e REL S ) - 4
JE 47-0.038 mm g% 5 85% .,
222 ARMARE BEAKRAEL5KAL L RE

R T 20 [ 4 O R A LA A A A i
i AN A R SR T SR T T AR RS A K
PR (A K0 R o R BUE T 45 3R
TRBNHR Bl e Py LUTE Ak S5 (] ) R A R KRS
W PR B A K B8 100 g/, L3 pH
9 9, PRI TN IR OL-TL k3l 24k MaEnb,
AT RS PR BB B2 H A B 1) ' 4 A S A 7 5 3
WOR A2 AAREDRS A P P26 A K P o 5 I3 X L
RIGAE AR IR 4, HURDRS B B S A K A1 000 g/th,
HURER™ Cu 2R 30.40% | [MTIKCR 4187.25% , e A48 b
BT s A K F & 100 g/t B A8 4 1) OL-TL (&
50 g/t) ,f93] T Cu ffi 29.20% . A1 IR 91.36% F 4
KGO CEARIRA A T S2 L T 34 0 5 sk b iy
O3B I RS Au AL 4.7 g/t IATICAR 4.40% , 4
R Au S 19.20 o/t [T 91.429% , B A
Au i 0.3 g/t, Zead lWESATAL, L JK+OL-TL A1)
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Table 4 Comparison test of regrinding and re-separation of

copper concentrate from roughing with lime and low alkalinity

MR R R (g - ) BT Cu ML/ % PRSI Cu MR/ %

£ 1000 30.40 87.25
A% 1500 30.52 83.78
K 2000 30.77 81.39
£ R+OL-TL  100+50 29.20 91.36

2.3 HIEiKIE
~0.074 mm (% 90% 27.57 84.55 o e e
-0.038 mm ,J{ 75% 28.30 81.23 E%ﬂ‘lﬁ%%ﬂHLﬂWT T ,ﬂ %lﬁgﬁ ) én%ﬂn%‘:{ 5
~0.038 mm 7 85% 28.94 84.49 e, P e i R AN 1 6 i o 80— ML RS — 43
£S5 HABRRBER
Table 5 Closed-circuit test results
A/ % I/ %
~r s 372 3 /;/q HH
PR FER/% Cu Aub Co Bi S Cu Au Co Bi S
Lok 2n 4.79 30.00 4.40 0.03 4.37 31.80 94.56 3.91 0.34 26.84 17.64
SR 25.51 0.16 19.50 1.58 1.80 26.60 2.69 92.22 96.33 58.87 78.57
=t 69.70 0.06 0.30 0.02 0.16 0.47 2.75 3.88 3.33 14.29 3.79
JEWw 100.00 1.52 5.40 0.42 0.78 8.64 100.00 100.00 100.00 100.00 100.00

1) AR g/t
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Fig.6 Flowchart for closed-circuit test
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