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Experimental Study on Separation of a Silver-Bearing Cu-Pb Mixed Concentrate in Yunnan

YANG Shaojing, LIU Quanjun*, LUO Shuai
(Faculty of Land Resource Engineering, Kunming University of Science and Technology, Kunming 650093, China)

Abstract: A mixture of copper and lead in Yunnan contains 8.14% of Cu, 38.57% of Pb and 251.62 g/t of
Ag. Flotation experiments were carried out to study the separation of copper and lead. Through the
condition test, it was determined that for the concentrate at a grinding fineness of -200 mesh and a content
of 93.85%, the ideal dosage of CMC + sodium sulfite as the inhibitor and Z-200 as the collector was 1000
and 10 g/t, respectively. By using the closed circuit test flow of "suppressing lead floating copper", a
copper concentrate and a lead concentrate were separated out from the silver-bearing Cu-Pb mixed
concentrate. The copper concentrate had a copper grade of 24.73% with a recovery of 87.24% and lead
content had been reduced to 6.23%. The lead concentrate contained 62.71% Pb and 0.86% Cu with a lead
recovery of 84.48%. A total recovery of silver could be up to 73.04% after a further enrichment process.
These results indicate that the separation of the copper-lead mixed concentrate and the further enrichment
of silver has been realized in the present study.
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Fig.1 XRD patterns of the mixed concentrate
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Table.1 Multi-element analysis results of mixed concentrate

TR Cu Pb Zn S Fe Si0,
(%) 8.14 3857 031 1838 746 1.28

TR ALO; CaO MgO As Au/(g/t) Ag/(g/t)
(%) 1.46 .12 0.99 0.1 <0.1 251.62
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Tab.2 Results of physical phase analysis of Cu

i g el L.

HAR
PR sm e poem 00
HFE/Y%  0.05 0.02 0.11 7.96 8.14
tefil/%  0.61 0.25 1.35 97.79 100.00
R3 WA HER
Tab.3 Results of physical phase analysis of Pb
T TR
YR B AR TEYT T oAl &t
TE/Y% 1.63 0.68 35.84 0.42 38.57
Eefil/oe 422 1.76 92.92 1.1 100
% 4 HARAATE R
Tab.4 Results of physical phase analysis of Ag
o W Bk RmE
AR mim mme emm O
FRgh) 1.86 2043 22824  1.08 251.62

EE /% 0.74 8.12 90.71 0.43 100
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Fig.2 Conditional exploration test process
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Tab.5 Test results of the inhibitor species
E (L P Fn /% EL &R
722 (%
TUES E2 S Cu Pb Cu Pb
WHEREY  4RSD  38.22 12.83 3599 60.24 35.66
HER BT 6178 524 40.17 39.76 6434
+Hfkah A 100.00 8.14 38.57 100.00 100.00
OMCt %Iﬂ*%ﬁr: 4423 1473 22.36 8024 25.66
TR %%%Er 5577 2.88 5139 19.76 74.34
&1 100.00 8.12 38.55 100.00 100.00
HIREH  47.85 13.93 20.76 81.58 25.79
HYRERT 5215 2.89 5480 18.42 7421
&1 100.00 8.17 38.51 100.00 100.00
CMC k#5092 11.46 21.50 72.58 28.46
TR ARERT 49.08  4.49 56.06 27.42 71.54
+EARERAT A1 100.00  8.04 38.46 100.00 100.00
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Dt e AR o B AR R R, TR
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BN FLARVEIE S A 54 EY 4y B A0 70 b 2 X 50 AH ]
ISR, 1%E 2 AR AT 20, ie st 3
W 6,

MFE 6 T4, BEFE CMC+IERR BRAN & 14,
HRRE A AR ) [ e e s BRI, RS R
R USC e AR S 3G NS BG4 4Ma)55) CMCHIEBR R
B RN 1000 g/t B RO Fefd, LB HAE T R4
1A 13.64%- [EIUSER N 81.06%, HY A A 19.31%-
Wy 24.86% 0 LA 75 RE, g 4 EY 43 B8 4] 77
CMCHILIRRANH &4 1000 g/t
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Tab.6 Dosage test results of CMC + sodium sulfite W, BRI SR E R, R

bl /% [l /% At R s . e 3 B, TR

o FEMBFR FERI%
FH&/(g/t) Cu Pb Cu Pb

HIFERTT  56.40 11.58 16.03 8024 23.44
500 R 43.60  3.69 67.73 19.76 76.56
it 100.00 8.14 38.57 100.00 100.00
HURET 48.79  13.64 19.31 81.06 24.86
1000  #YSFT 5121 3.04 55.60 1894 75.14
it 100.00 821 37.89 100.00 100.00
HURETT 51.69 1226 17.27 77.56 23.18
1500  H#YSHT 4831  3.79 6123 2244 76.82
it 100.00 8.17 38.51 100.00 100.00
HURET 5342 11.63 15.52 7531 22.16
2000  HRREWT 46.58 437 62.54 2469 77.84
it 100.00 825 37.42 100.00 100.00

2.3 B ERGHIRMRIR R A

F IR SRR IR — AR R0, B A
FhRATH =, Bl CMCHIERR RN &= 1000 g/t.
I GO EIFIRREN, BT RHMT T HEE; X
VIR~ T R AR, IR E R I —
SE BRI BEAT A B GR A AR ,
TR Bl B A 7 B ISR . A DRIAE OGSOk, i
Y TH#EZG, 2200, ZHEH25, ZHUA 4 Bl I
PIHRUCGRIRAT 2R, R RMESRE 2, 5
A AN FH B CMCHIERRERSN 1000 g/t, Fili
FIFHE 10 g/t, A2IE7) 2#m A & 20 g/t, Z5RIEK 7,

R 7 WCHMRAERKRE R
Tab.7 Type and dosage test results of the collector
e . WA /% [T 26 /%
ﬁqﬁfj FERATR PR ’
ES Cu Pb Cu Pb
HIKEDT 5350 12.52 27.74 81.88 38.58

TR HRETT 4650 3.19 50.80 18.12 61.42
&1 100.00 8.18 38.46 100.00 100.00
BT 44.30 1584 18.76 8547 21.75
7200 YRR 5570 2.14 53.69 14.53 7825
&1 100.00 8.21 3822 100.00 100.00
BT 4631 13.93 19.01 78.48 22.79
IR HYETT 53.69 329 5555 21.52 7721
&1 100.00 8.22 38.63 100.00 100.00
HIREWT 4843 13.88 18.15 82.58 23.79
A BYREWT 5157 275 5460 17.42 7621

Ait 100.00 8.14 36.95 100.00 100.00
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Tab.8 Test results of Z-200 dosage in copper and lead

separation text

e N WA /% [ /%
WA s o s g
F&/(g/t) Cu Pb Cu Pb

HFEH- 37.61 15.78 19.56 72.12 19.05

0 RS 6239 3.68 50.11 27.88 80.95

i 100.00 8.23 38.62 100.00 100.00
HRSH 4025 15.54 2230 76.19 23.67
5 YRS 5975 3.27 48.44 23.81 7633
i 100.00 8.21 37.92 100.00 100.00
HURET 43.93 15.24 22.90 80.28 26.28
10 RS 56.07 293 5033 19.72 73.72
i 100.00 8.34 38.28 100.00 100.00
HIRSH 5033 13.93 22.20 84.98 28.79
15 HYORSET 49.67 249 55.64 15.02 7121
& 10000 8.25 38.81 100.00 100.00
HURER™  54.60 12.93 22.07 85.58 31.29
20 HYRSRT 4540 2,62 5829 14.42 68.71
& 10000 8.25 38.51 100.00 100.00
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Tab.9 Test results of full process open circuit text
&% /Y% EllEIA
E ) Cu Pb Cu Pb
A it \ ; N ; N ; N ;

A 2it A it A 2it A it

HREH 26.54 26.54 21.06 2106  5.26 5.26 66.86 66.86 3.73 3.73
il 0.78 27.32 18.52 20.99 5.57 1.18 1.73 68.59 0.12 3.85
2 1.15 28.47 16.34 20.80 6.54 5.32 2.25 70.83 0.20 4.05
3 2.43 30.90 15.32 20.37 8.47 5.57 4.45 75.29 0.55 4.60
4 3.18 34.08 14.14 19.79 10.05 5.99 5.38 80.67 0.85 5.45
s 3.53 37.61 8.06 18.69 16.34 6.96 3.40 84.07 1.54 6.99
6 5.32 42.93 4.15 16.89 23.27 8.98 2.64 86.71 3.31 10.30
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#£% 9 (Tab.9 continued)
722 % Fa /% [ A/%
LY ) \ Cu Pb Cu Pb
B i \ . ‘ : ‘ . ‘ :
A it BA B A it A 21t
T 7 0.49 43.42 113 1671 2482  9.16 0.07 86.78 0.33 10.63
8 1.54 44.96 130 1618 2034  9.54 0.24 87.02 0.84 11.46
9 2.33 47.29 081 1542 1945  10.03 0.23 87.24 121 12.67
H10 0.77 48.06 057 1518 1544  10.12 0.05 87.29 0.32 12.99
Hiksn™ 44.71 92.77 2.16 8.91 71.95  39.92 11.55 98.85 85.97 98.96
JZ22n 7.23 100.00 1.33 8.36 538 3742 1.15 100.00 1.04 100.00
&t 100.00 8.36 37.42 100.00 100.00
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Tab.10 Test results of closed circuit

PR /% [ /%
wi Cu Pb Agigt Cu Pb  Ag
HUREH™ 34.45 18.68 6.96 538.67 77.35 6.21 73.07
HYRSRT 5878 3.14 61.29 108.58 22.18 9328 25.13
By 677 058 287 67.12 047 050 1.79
#1iF 100.00 8.32 38.62 253.95 100.00 100.00 100.00
AR AR R B
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Fig.4 Closed circuit test process
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