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Comprehensive Utilization and Recovery of Polymetallic Ore in Qinghai
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Abstract: A polymetallic sulfide ore in Qinghai assays 1.45% lead and 2.64% zinc, and is associated with copper, sulfur,
iron, plus rare and precious metals ( gold and silver). Process mineralogy of the ore was studied by multi-elemental
analysis, phase analysis, and MLA ( Mineral Liberation Analyzer) analysis. A closed-circuit test was performed after
condition tests on this basis. In the general mineral processing of lead-zinc sulfide ores, lime is added through the whole
flow, which is not conducive to comprehensive utilization and recovery of copper, gold and silver. Aiming at this problem,
a processing concept was proposed for comprehensive utilization of the valuable elements therein, which consists of
preferential flotation of lead under natural pH value, zinc flotation by inhibiting sulfur from the obtained lead flotation
tailings, and finally iron recovery after sulfur removal of the tailings from the previous step. Results show that with the
polymetallic sulfide ore ground to a fineness of —0.074 mm 70%, the valuable elements therein can be recovered for
comprehensive utilization by adopting a combined flotation and magnetic separation process, consisting of copper-lead
flotation, zinc recovery from the obtained copper-lead flotation tailings, sulfur recovery from the obtained zinc flotation
tailings, and finally iron separation from the obtained tailings. It is shown that the lead concentrate grading 60.12% at
recovery of 94.72% , zinc concentrate grading 46.99% Zn at recovery of 88.26% and iron concentrate grading 67.22% Fe at
recovery of 9.33% are produced.
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Table 1 ~ Multi-elemental analysis of raw ore %
Zn Pb S Fe Cu Aub Agh
2.64 1.45 3.94 26.81 0.045 0.10 10.8
Si0, AL, 0, MgO Ca0 As Ge In"

31.25 1.99 0.39 170 0.082 10.3 55.3
1) B g/t
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Table 2 Phase analysis of raw ore

TTE W Tt 5 AU % N R %
AL <0.005 <0.35
B 0.10 6.95
H vk L 1.29 89.65
HRRIN B oAl 0.044 3.05
At 1.44 100.00
BRREF 0.007 8 0.29
AALSE 0.08 2.96
HF TR 2.58 95.49
BEERAR A B A 0.034 1.26
At 2.70 100.00
Ui B3 S AL AR 0.001 2.33
255 AL 0.001 2.33
Bl WA AL 0.024 55.81
Je A A AR 0.017 39.53
At 0.043 100.00
W 3.57 13.15
WY 1.52 5.62
LR AR TR L 5.38 19.84
B FERR R 14.00 51.62
WD SR AL Y 1.94 7.15
TR B HoAth 0.71 2.62
&t 27.12 100.00
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Fig.2 Testing flowchart for Cu-Pb collector type
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Table 3 Cu-Pb collector type test results

BGRIRIER 25 i/ % 3/ %

&/ (gt™') B PR Cu Pb Zn Cu Pb 7Zn
HAET 342 0320 4003 979 2429 9349 1234

o5tmzE  HET 090 0.605 446 1468 1202 273 484
30+20 EH 9568 0030 006 235 63.69 378 82.82
567 10000 0.045 146 271 100.00 100.00 100.00

HUEH™ 256 0210 4866 7.74 1268 8623 749

Pa FET 088 0590 1320 13.80 1221 802 4.8
30+20 EH 9656 0033 009 241 7511 575 8793
550 10000 0.042 145 2.65 100.00 100.00 100.00

HKSH™  3.87 0450 3461 11.34 3601 93.32 1630

Pb-1 FE 068 0620 511 1294 876 243 328
30+20 BB 9545 0028 006 227 5523 425 8042
557 10000 0.048 144  2.69 100.00 100.00 100.00

Pb-1 MRS 354 0320 4003 979 2592 94.53 13.67
20+10 FHT 090 1.050 446 1468 2153 267 5.19
FSB A 9556 0024 004 215 5255 2.80 81.14
10+10 g 10000 0044 150 253 100.00 100.00 100.00
25% M2k HKSE 3.02 0530 45.04 1128 40.80 93.58 12.52
20+10 FET 038 1780 621 1876 1736 164 264
GTB-1 B 9660 0017 007 239 41.84 478 84.84
10+5 F 10000 0039 145 272 100.00 100.00 100.00
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Fig.3  Testing flowchart for pyrite depressant type in zinc flotation
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Fig.4 Testing results of pyrite depressant type in zinc flotation
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Fig.5 Testing results of zinc collector type
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Table 4 Testing results of quality improvement and

impurity reduction for third-stage cleaning concentrate
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Fig.6  Closed-circuit test flowchart
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Table 5 Closed-circuit test results
s/ % IR/ %
A B TR % Pb Zn Fe S Ag1> Au? Cu Pb Zn Fe S Ag Au
AR AAE 2,18  0.73 60.12 6.89 7.44 15.00 369.0 0.09 3336 9472 553 0.62 8.81 73.92 2.42
BAE 512 028 0.43 4699 1555 3556 23.8 0.08 30.34 1.58 88.26 3.2 48.92 11.22 5.00
FEERRE 0.45 0.10 021 13.89 4589 20.13 14.7 0.02  0.89 0.07 229 0.78 2.43 0.61 0.12
A 1 325 0.07 021 0.24 47.21 3836 147 0.15  4.57 0.50  0.29 5.83  33.53 4.40 6.03
BikEw 2 0.19 0.08 232 036 56.10 20.84 289 026  0.31 0.31  0.02 0.40 1.04 0.49 0.61
Rt 3.66  0.01 009 0.09 6722 0.13 23 0.0l 046 023  0.11 9.33 0.13 0.77 0.64
B 1 8433  0.02 0.04 0.11 2467 023 1.1 0.08 29.84 256  3.46  78.96 5.10 8.52  84.46
B2 0.82 0.0l 0.05 0.11 3431 020 10 007 023 0.03  0.04 1.06 0.04 0.07 0.72
wy 100.00  0.048 139 273 2635 3.72 129 0.08 100.00 100.00 100.00 100.00 100.00  100.00  100.00
1) BN g/t

I RATF I H R ARG 0 8 AL 60.12% AT IR1IR
H94.72% , 4 i 5 0.73% i 191 IS % 33.36% , 5% el 4l
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{EAFHE— IR LA S A B B R0 . BERG B
i 46.99% | BF B R 88.26% , # 43 HE A A 5 Ak
AR FLHCIRAZE TN T, S 800 £ 8 UK ARG
W23k 30.34%, HKEH 1 FGRE 2 &I ARG
W A 37.41% Rk 47.69% T 101 % 34.57% |
BRI 6.23% , WA H B/ R 5 0 Bk
R 1:1.76 18 0] 3RAS O BRS B7 PR B8 A
A 48.38% BKhAE 51.62% , 25 WA | 5 4 8 ik
W/ VR SR FE B AR AR 0 RS v 3 RS
W iRk, FREATE | B 2R , 3RS AP0
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BT A A R R I RE R R o AR AR
TEEB TR ME DL 225 (AT

3 %5
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2) TEFRIRET MIBCRAE T 94% Wi T, R
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BRETE , ARAS BB TR B M BT 4 A 7 60.12% | 4 i o7
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AR R Y AR A DB L T 45, B2
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