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Table 1 Composition analysis of material

Cu Pb 7/n He FeSy  SiO2 Ag Au
6.0% 2.0% 0.3% 0.02% 70.2% 7.3% 500g/t 46g/t

F2 A E(%)
Table 2 Characterization of

copper minerals (%)

Oxidized Cu Metal Cu Combined Cu Sulfide Cu
16. 5 3. 80 6. 80 72.90
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Table 3 Selection of particle size

Concentrate grade Recovery/ %

Particle size

Cw/ % Ag/(gei” ") Auw/ (gt ) Cu Ag Au
< 0.074Hm 70%  16.12 1124 121.2 78 81 86
< 0.074Um 90%  19.13 1430 135.6 84 85 90
< 0.045Pm 60%  21.22 1802 174. 6 88 90 95

AN, AERXAERRLRE B < AR L AR 20 3 ]
WA AT 439303k 95% , 90% F1 85% VA L, LLFHY
SRR X — Rl
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ME 4 TTLLEH, . ARk i pH X4 .
TR [ET A K b A RS2 e o B, X 4 4
PRI /N, pH= 9~ 10 & & B 7 & E
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Table 4 Effects of pH on separation results

Concentrate

Concentrate grade Recovery/ %

pH 1 1
/% (invol.) Cu/ % Ag/(g*t” ) Au/(g*t” ")

Cu Ag Au
70 7.82 665 63.4 91 93 96
55 9.81 837 79.9 90 92 95
35 15.28 1293 124. 8 89 90 95
9.5 25 21.22 1802 174. 6 88 90 95
10 23 22.91 1913 184.3 85 88 92
11 22 22.. 52 1949 187.2 82 85 90
12 22 22.23 1888 172.5 81 83 82

sl 200¢/t; DX: 3. 0kg/t
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RRE(—HEMNE 12kg/t Aib), FAT
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Table 5 Composition of concentrate

Elements Contents M ineral
Cu 20. 50% CuFeS2, Cus, CuS
Ag 1650g/t AgoS
Au 1752/t Au
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Fig. 1 Effects of oxygen pressure on

copper leaching

AR == ) 5 A RS AT AT ) AR 5 s
JIBGELE, P, 32 %8 3 ook i e Bt
BUFARI) . A8 8 e A A L A O Rk B,
hIE B — 58 B A v 2R (S5 A AR, BN
AR ), 78— 8 BB H I TR Y AR 7 —
MNEEIR A, WE PR, b5 1 e
3h, fRFFHTR B ELE 95% ik LA KN
0.45MPa.

2.2.2 EIRERIF M

K 2 [ e E 0. 5 MPa, SUBHIMHE K
FE( Hoe 4 TR b)) wHAR R i s, W] LUE
H, SR BEHOR, v AR, (R % R 3

Ja B T 7 e 45 R BUR 51 B RAS 1), 3%
WG EE Ky 45 ¢/ L BIRT( LR IA]) o
100

80

60

a0}

Leaching recovery/ %

0010 20 30 40 50

[NH;]/(g-L™")
B2 FIKESWELFEKRR ML
Fig. 2 Effects of ammonia concentration

on copper leaching
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Fig. 3 Effects of temperature on

copper leaching
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Table 6 Results of cyanidation and

zinc precipitation

Pregnant soln. Poor soln. Recovery of
Element  concentration concentration precipitation
(gt /(g™ /%
Au 79.6 0.8 99
Ag 766. 5 16.3 98
Cu 232.7 9.6 96
Composition . Cyanidation
Element of residue C()mposm(?r% Bl recovery
% leaching tailings %
Au 3.10 6.3g/t 97
Ag 28.3 104.5¢/t 95
Cu 8.45 1.37%
Zn 46.6
Others 13.6
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A united technique for recovering Au, Ag, Cu from

mixed flotation concentrate

Li Deliang', Tang He', Huang Niandong', Xia Changbin', Wang Dianzuo’
1. Institute of Chemical Metallurgy,
Xiangtan Polytechnic University, Xiangtan 411201, P. R. China
2. General Research Institute for Nonferrous Metals, Beijjing 100088, P. R. China

Abstract: A weak alkaline processing technique was used to treat the flotation concentrate to separate Cu, Ag, Au from
pyrite, by using sodium hydroxide as pH adjusting reagent and DX as depressant. The recovery of product was 20% ~

30% and the gold content in the tailings was below 3. 0g/t. As aresult, lots of useless minerals were discarded, the grade
of useful minerals was increased and the later metallurgical volume was restricted. Then under lower leaching pressure
(0.4~ 0.6 MPa), the product was leached by ammonia to extract copper, the chemical byproduct is (NHy4) ,SO4 and Au/
Ag residue. So many problems such as elemental sulfur and higher demands of equipment confronted frequently in the tra-
ditional process were avoided. The leaching residue was cyanided to recover gold and silver in the presence of rich oxygen.
T he separation recovery of gold, silver and copper were 95%, 90% and 85% respectively, under the condition of
pH= 9.5, DX consumption 3 kg/t and collector dosage 200 g/t. The recovery of copper in ammonia leaching was 95%,
under the condition of oxygen pressure 0. 5MPa, temperature 120 C, leaching time 3h and NH; 45¢g/ L. The total re-
covery index for Au, Ag, Cu were 94% , 84% and 81% , respectively.

Key words: flotation concentrates; seperation of copper and sulphur; pressure leaching
(4% =IFEE)



