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Experimental study on the mineral processing of a high Ag-Pb-Cu mixed concentrate
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Abstract: Ag-Pb-Cu mixed concentrate is a product of copper and lead floating and contains a silver grade
of 4208.0 g/t, along with 3.3% of copper and 43.28% of lead. And 98.80% of silver is deposited in galena.
The surface of the concentrate has been heavily contaminated with the flotation reagents, leading to a little
difference in the floatability between galena and chalcopyrite. Consequently, separating chalcopyrite from
galena is very difficult. In this experimental study, a combined process of removing the flotation reagents
by activated carbon and flotating copper by the suppression of lead was adopted to treat the concentrate.
By using a high-efficiency galena inhibitor (GYC) and chalcopyrite collector (SAC), an effective recovery
of silver, lead and copper from the mixed concentrates was achieved. After the treatment of the mixed
concentrate, the silver grade in obtained silver-lead concentrate was 4839.2 g/t with a recovery rate of
97.36% and the grade of lead was 50.05% with a recovery rate is 97.90%. In obtained copper concentrate,
the silver grade was 724.6 g/t with a recovery rate of 2.64% and the copper grade was 20.16% with a
recovery rate of 91.23%.
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Tab.1 Multi-elemental analysis results of the sample

Jt#&E Cu Pb Zn Ag S Fe
TE 339% 43.28% 2.18% 42080 g/t 24.91% 22.68%
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Tab.2 The results of mineral quantitative analysis
Y EE% | T EE% ) EE%
JIET 49265 AidE 1425 wA 0.458

AR 9.287 || ANKA 0367 || £BEEEA 0.168
R 8.180 || BHKCA 0235 || BRIKGEMEA  0.242

WL 25.160 || 81 KA 0.895 KL 0.168
e 3180 || B=BE 0.128 He 0.741

RS 0.017 || fAFIA  0.084 it 100

R 3 ARRE-TEIMER

Tab.3 The results of silver equilibrium distribution

VY W85/ % WEE(g) PEER%
JTEHT 49.265 8439.3 98.80
A 9.287 329.2 0.73

Tk 25.160 46.2 0.28
Y 8.180 57.8 0.11
INEET 3.180 924 0.07

HAth 4.928 10.6 0.01

it 100 4208.0 100
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Fig.1 The flow chart of testing program
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Tab.4 The results of removal of the flotation reagents
WA Ry AR R it %
Ag/(g/t) Pb/% Cu/% Ag Pb Cu
KT 33.01 3605.2 39.26 9.67 28.29 29.94 94.83
AR 66.99 4503.5 4526 0.26 71.71 70.06 5.17
3000 MR 2518 2892.3 30.91 12.71 17.30 18.01 94.06
e HREHRET 74.82 4651.6 47.36 0.27 82.70 81.99 5.94
R 4000 KT 2412 2065.8 21.91 13.15 11.84 12.22 93.72
REVHAS 75.88 4888.6 50.02 0.28 88.16 87.78 6.28
5000 HREREST 19.92 2165.8 24.51 15.45 10.26 11.28 91.22
REVHASE 80.08 4712.3 47.95 0.37 89.74 88.72 8.78
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4823 4 (Tab.4 continued)
WA Ry PRAT % it RS
Ag/(g/t) Pb/% Cu/% Ag Pb Cu
WK 39.16 3358.9 36.26 8.05 31.25 32.81 93.84
HEHER 60.84 4756.5 47.79 0.34 68.75 67.19 6.16
RS 3215 2961.2 31.26 9.55 22.61 23.21 90.77
—— 0000 RS 67.85 4803.5 49.01 0.46 77.39 76.79 9.23
HIHUEED 25.16 2426.2 27.18 11.57 14.49 15.79 85.68
5000 AR 74.84 4812.8 48.73 0.65 85.51 84.21 14.32
HAEAEE 18.29 2165.3 25.16 14.62 9.42 10.63 79.19
10000 AR 8171 4659.5 47.34 0.86 90.58 89.37 20.81
K5 BEMHHRKER
Tab.5 The results obtained with different silver-lead inhibitor dosages
L7 R g PR e i I
Ag/(gt) Pb/% Cu% Ag Pb  Cu
200 B R 41.28 37152 3895 786 3640 37.17 95.51
RS 58.72 4562.5 4629 026 63.60 62.83 4.49
500 B R 32.16 29135 3216 9.86 2227 23.88 93.78
. RS 67.84 48205 48.61 031 7773 7612 6.22
R 200 B RS 25.16 26515 2856 1249 1586 16.61 92.71
ARSI 74.84 47295 4819 033  84.14 8339 7.9
1000 HRERE T 23.16 24956 2692 1346 13.73 1439 91.64
RS 76.84 47268 4826 037 8627 85.61 836
2505004500 RS 51.26 4968.5 51.56 637 6047 61.12 96.81
RS 48.74 34162 3449 022 3953 3888 3.19
o A 22 004100041000 B RS 42.16 4659.8 4855 7.71 4670 4729 95.90
- AR 57.84 38762 3945 024 5330 5271 4.10
R 1000420002000 HRLREHT 34.16 3826.5 3836 937  31.07 3033 94.74
AR 65.84 44052 4572 027 6893 69.67 5.26
1500300043000 KRR 2086 31653 3179 10.61 2243 2194 93.58
AR 70.14 46595 4816 031 7757 78.06 6.42
2000 KRS 3591 32012 3426 9.05 2733 2843 95.66
AR 64.09 47689 4832 023 7267 7157 434
3000 HRRS 31.19 26342 27.65 1032 1951 1991 94.93
Gye AR 68.81 49251 5041 025 8049 80.09 5.07
4000 KR 2412 20658 2191 13.15 11.84 1222 93.72
AR 75.88 4888.6 50.02 028 88.16 87.78 6.28
000 RS 22.87 18692 1934 1369 10.16 1022 92.48
RS 77.13 49012 5039 033 89.84 89.78 7.52
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Tab.6 Test results obtained with different collector dosages
s ) e S 04 witl P
Ag/(g/t) Pb/% Cu/% Ag Pb Cu
20 LR 15.95 1624.5 1792 16.93 6.16 6.60  79.86
AR 84.05 4696.8 48.12 0.81 93.84 9340  20.14
40 AR 20.39 1935.2 1935  14.83 9.38 9.12  89.20
SAC AR 79.61 4791.2 4939  0.46 90.62  90.88  10.80
s RS 24.12 2065.8 2191 13.15 11.84 1222  93.72
FRAR RS 75.88 4888.6 50.02  0.28 88.16 8778  6.28
" HRELRED™ 29.83 2491.3 2537 1081 17.67 1749 9523
AR RS 70.17 4935.1 50.88  0.23 8233 8251 477
30 HRERED™ 16.35 1839.2 1923  16.34 7.14 726 78.59
FRATR RS 83.65 4672.2 48.01 0.87 92.86 9274 2141
40 HRERED™ 22.16 2163.9 23.16  13.13 1140 11.86  85.77
2200 AR 77.84 4789.8 49.01 0.62 88.60  88.14 1423
s HRELRED™ 27.16 2401.2 26.16 1141 1550 1641  91.60
FRATR RS 72.84 4881.2 49.69 039 84.50 8359  8.40
" HRERED™ 32.16 2803.6 29.72  9.86 2143 2208 9341
FRATR RS 67.84 4872.2 4972 0.33 78.57 77192  6.59
20 HRERED™ 18.10 2031.1 2126  16.01 8.74 8.89 8571
AR 81.90 4690.2 48.15 0.59 9126  91.11 1429
40 RS 24.26 2316.2 2483 1271 1335 1391  91.67
- AR 75.74 4816.9 4922 037 86.65 86.09  8.33
s AR 29.68 2713.5 2793 10.83 1913 19.15  94.42
AR 70.32 4840.1 4976 027 80.87 80.85  5.58
0 AR 35.28 3105.2 3182 9.18 26.04 2593 9561
AR 64.72 4807.5 4955 023 73.96 7407  4.39
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Fig.2 The flow chart of the whole process test
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Tab.7 The results of the whole process test

g R b fiz [ /%

HH
%  Cu/% Pb/% Ag(gf) Cu Pb Ag

RS 1534 20.16 592 724.6 9123 2.10 2.64
KSR 84.66 0.35 50.05 4839.2 8.77 97.90 97.36
R

. . 100 3.39 4328 4208.0 100 100 100
WA REN
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