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Experimental Study on Mineral Processing of Lead-Zinc Oxide Ore in Xinjiang
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Abstract: To address the problems of high content of carbonate gangue, high oxidation rate, and severe mudding of lead-zinc
oxide ore in Xinjiang, a detailed experimental study on mineral processing technology was carried out. The primary metallic
elements in the ore that are of value for mineral processing and recovery are lead and zinc, with concentrations of 6.90% and
6.06% , respectively. Lead is present in lead oxide at a rate of 81.30% , and zinc is present in zinc oxide at a rate of 95.04 %. By
employing a process flow consisting of lead-oxygen-sulfur mixed flotation, flotation desliming and zinc oxide flotation, and
using a compound phosphate that effectively suppresses carbonate gangue minerals, the process successfully prevented the
flotation of carbonate gangue minerals, ensured the selectivity of the flotation process, and improved the grade of the lead-zinc
concentrate, Through full closed-circuit process test, indicators of 50.32% lead grade, 3.76% zinc grade, and 80.84% lead recovery
rate were achieved for the lead concentrate, while the zinc concentrate from the lead-zinc oxide ore exhibited a zinc grade of 35.73%
with a lead grade of 4.21% and a zinc recovery rate of 75.62% , achieving efficient flotation recovery of this lead-zinc oxide ore.
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Table 1 Results of chemical multi-element analysis of ores

%
Pb Zn SiO2 MgO CaO K;O Na; O
6.90 6.06 7.67 0.62 37.08 0.55 0.14
Cd Al O3 TiO; As S P F
0.013 1.30 0.071 <€0.001 0 0.57 0.021 0.063
Mn Cu TFe In Au” Ag” CaCO3
0.018  0.008 7 1.07 <C0.001 0 <C0.10 <<1.0 62.35
e AL . ; O e R
T R e/t B SETEDELN QR
2 TAPHENUEMHESTER Fig.1 Galena periphery oxidized to cerussite
Table 2 Results of chemical phase analysis of lead in ores
%
HiAH it J3- i 2
T AL A T Y 1.05 15.22
S AL 5.61 81.30
TR B G I T4 0.18 2.61
TR Y 0.06 0.87
et 6.90 100.00
x3 FAPHENULZEYHRIFER
Table 3 Results of chemical phase analysis of zinc in ores 2 BT IEAEThEMAEHITEREWN
% Fig.2 Cerussite is metasomatically oxidized along
BEAH o AXITE:S the edge and fissure of galena
T AL B T B 0.09 1.49
LR R 5.76 95.04
T R B T B 0.20 3.30
PEERR A P 0.01 0.17
SEE 6.06 100.00
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’4:‘ | J%E 7J‘ REfH 2, encapsulating oxidized residual galena
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Fig.5 Cerussite is dispersed in spots

in the smithsonite aggregate
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Fig.6 Cerussite is distributed along the grain
boundaries or fractures of smithsonite

aggregates in discontinuous strips
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Fig.7 Lead-oxygen-sulfur mixed flotation process
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Table 4 Results of beneficiation process structure test %

i oL I i =

TZ 7 7R
" ey Zn P zn
RS 15.95 36.79 4.78  85.04 12.60

WA BIR A _
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FIET L -

it 100.00  6.90 6.05 100.00 100.00
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ek FULEVHLREST 12.86 3416 6.13  63.56 13.03
ARt R 83.00 1.28 6.14 15.38 84.20
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Fig.9 Results of grinding fineness test
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Fig.10 Results of sodium sulfide dosage

test for lead flotation
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Fig.11 Results of sodium amyl xanthate dosage test
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Fig.12 Results of dithiophosphate 25 dosage test
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Fig.13 Results of depressant type test for lead flotation
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Fig.14 Results of compound phosphate
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Fig.15 Results of desliming test
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Fig.19 Process of full closed-circuit test
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Table 5 Results of full closed-circuit test %
. .. it oL [m] i %
T FEE Pb Zn Pb Zn
HAs0 11.10 50.32 3.76 80.84 6.91
SULEERST 1279 4.21 35.73 6.70 75.62
Ry 76.11 1.13 1.39 12.46 17.47
JRH 100.00 6.91 6.05 100.00 100.00

AR A B 3R Y, SR R SRR TR B TR
TR e — AL IR ) TSR IR TR
By db A R 50.32% , BE A R 3.76 %0, 4 a1 iR Ky
80.84 %0, S AL FERG 0 BE M 6L 35.73 %0, B i L
4.21% IR R 75.62 % IR B . AS B 5 6 RE 1Y
T L FERE NS A b RN P I B R AR
T VR A ¥ 5 T 20 % Ak 8 0 Sk A I B R AT Dl
fET Ak T VR T2 5 T R U T2 I B A R A
TE 52 W A5 BV BRSO R B W L v TS 22
TE YRR s A, 3% T2 B X AN R 28 B A 240 A 1)
TR AN R R R A

4 Hk

(1) Frm b AL ar 0 8 T & U8 L. = A AL 4
PO AT AT B EE SR TR 2
Y VBE, Sra4r 0 o 6.90 %6 Fil 6.06 %6, SAAR B R AT 43
i3k 81.30 % , BEA AT T BE Sl 95.04 %, W
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VAl T8 B e » 52 M By BERS 5 B4 TR0 5 R i Ao
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(3) 3 & 4 g 18 P g e, R4S T VRS AT
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