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Process Mineralogical Analysis and Experimental Study on Flotation of a Low-Grade Lead-Zinc Ore in Southern China
Lian Hexin"?, Zou Song'
(1.School of Minging Engineering, Jiangxi University of Science and Technology, Ganzhou, Jiangxi 341000, China;
2.Jiangxi Piaotang Tungsten Industry Co., Ltd., Ganzhou, Jiangxi 341515, China)

Abstract: Process mineralogical analysis indicates that the valuable minerals in a low-grade lead-zinc sulfide ore in southern
China are galena, sphalerite and associated silver minerals, while other metal sulfides are predominantly pyrrhotite and pyrite.
To achieve the efficient comprehensive utilization of lead, zinc and silver resources, systematic flotation tests were conducted on
the ore. Through conditional tests on grinding fineness, lead flotation and zinc flotation. the suitable grinding conditions and
reagent regime were determined. A preferential lead-zinc flotation flowsheet was adopted, in which both the lead and zinc
flotation circuits consist of one roughing, two cleanings and one scavenging stage. Closed-circuit test results demonstrate that at
a grinding fineness of 56.6% passing —0.074 mm, a lead concentrate with a Pb grade of 65.08% and a recovery of 91.32%,
alongside an Ag grade of 1 323.80 g/t and a recovery of 79.28 % was obtained. Additionally, a zinc concentrates with a Zn grade
of 41.70% and a recovery of 85.96% was produced. This process realizes the effective recovery of valuable elements from the
low-grade Pb-Zn-Ag sulfide ore, providing a reference for the development and utilization of similar resources.
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1.1 FABLFEHEY

BB AR Z TR A R R 1, K2,
F3.R A B H AT BRI OC R A 4
gE0. R 1 BR A AL X A JE TAR S AL R
AL, ] A R TR N AR T
S5k 2,72 %01 2.28 %6 5 A% A 00 R i R AR T 5 1E 2%
A I, & 0.021 % 1 65 g/t, B A B ik
AHSy N SiO, , ik A ALO, . K,O.Na, O, &1t KN
78.10% . JRHHE EE G AT L X AEAE, i R
89.34 %  HLWR M BRIRHY » di bk 7.72 %, AT A7
M C A T /INER A3 8 AL s BE B AE IR X3y 7 2
FZONINEED (AL EE) . b7 F ik 95.61% 4R 579
FLEDBACHRIE AEAE i H AR S 2 2R 5[]
ZWRAT T LB PR .

R1 TOAHKESTREINER

Table 1 The results of chemical multielement

analysis of the ore %
Pb Zn Cu S TFe FeO Fe/S2H
2.72 2.28 0.021 2.51 5.35 3.94 1.27
SiO» Al O3 CaO MgO MnO Naz O K, O
59.37 12.25 1.38 0.18 1.07 2.62 3.86
TiO. P C F As Ag” FAt
0.062 0.021 0.43 0.49 0.023 65 0.15

T REBA g/t
£2 HAEPHPL)NUESFTER
Table 2 The phase analysis results of Pb in the ore

5 AR G/ % AR %
Ay 2.43 89.34
i R Y 0.21 7.72
YR 0.05 1.84
TR Y 0.03 1.10
ait 2.72 100.00

®3 TAPE(Z)NYHESTER

Table 3 The phase analysis results of Zn in the ore

SR T/ % Gy Aii 2/ %
AL EE 2.18 95.61
Tk R 0.05 2.19
PEERR A 0.04 1.76
T PR 0.01 0.44
ait 2.28 100.00




Al  F AT ERBESET LT FEoN S FERRBAR]]F LR E FA,2026,46(7). 295
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Table 4 The phase analysis results of Ag in the ore

£ R TR/ (g/0 i) Y%
AR 42.69 65.68
A 4R 12.21 18.78
ERY] 7.35 11.31
Jok A v AR 1.97 3.03
At 0.78 1.20
&1t 65.00 100.00
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XTA A7 B R s N B e R AT A L 15 3 B
AT EER S, RS AL T B
U5 iz Aah EENE R Y. IS H D
HAETEL L LAY VEY RN R AR AT AL LD B
IR FIA R AR A T2 kA ) o A g R
A B mgge KR BB =tk R = B A,
R YIS R PR A B A B KA SR

x5 HARHNTYHEE

Table 5 The mineral contents in the ore %
Y R BEveT BERATIL NSRET O REY EET
2.75 0.13 0.02 0.01 3.39 0.01 2.48
ey IRERET i~ 1 Jq Haobk, s
D Wk A% HRA RKA i LR A
0.05 1.03 34.79 19.80 16.35 3.41 10.60
GE EWE RA RIEE BeE RN gt
0.41 2.84 1.20 0.12 0.14 0.06 0.41
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Fig.1 The principle process of lead-zinc flotation process
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Fig.2 The test process of grinding fineness
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Table 6 The test results of grinding fineness

—0.074 mm =5 =Y A/ % s/ %
HR/% %R % Ph Zn Pb Zn

HOHLDKER™ 6.10 41.58 4.80 91.06  13.05
i FEORASET 6.29  2.01  29.06 4.54  81.48
= 87.61  0.14 0.14 4.40 5.47
&3 100,00 2.79 2.24 100.00 100.00

S BORLKEBS 6.50  38.55  4.89  92.25  14.31
50.0 MRS ET 7.28 1.35 24.62 3.62  80.65
==0n 86.22  0.13 0.13 4.13 5.04
i 100.00  2.72 2.22  100.00  100.00

T HOMURSE 674 3774 4.55  94.05  13.78
BORLKSHT 6.18  1.25  29.22 2.86  81.13

56.6

B 87.08  0.10 0.13 3.09 5.09
A1 100.00  2.70 2.23 100.00  100.00

S FORUREHT 6.23 4072 4.88  93.87  13.53
61.2 FEHLRSHT 619 1.32 29.56 3.02  81.41

B 87.58  0.10 0.13 3.11 5.06
&1 100.00  2.70 2.25
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o TR A 3 A Ak 6 S A 0 A A Y1 L P 0 sl S
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WF 5% 2 B, R FH BRL— M 19 3 B SI0 19 M 1 Ay 41
il 700 o L b A T 2 A 1 A5 R A B T R R B+
AR IR BN ( ZnS O, + Na, SO, ) VE Ay 28 4 491 il 57 41 1
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B BN (R R LR PR 2 S S R O S N v < 2
Xt A AT RE g B 1 B R AT IR . AR R A
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f \/
it By
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Fig.3 The process of lead flotation test
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R u T et 1 R I A R vty SO
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60 100
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10+ 180
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Fig.4 The test results of dosages of ZnSO, + Na, SO;
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0 0
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Fig.5 The test results of dosages of

sodium diethyldithiocarbamate
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34 g/t PREFHE 25 ) FH oA R AR ML 1 —2F .
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Fig.6 The process of zinc flotation test
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Fig.7 The test results of dosages of lime
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Fig.8 The test results of dosages of CuSO,
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Fig.9 The test results of dosages of

sodium n-butyl xanthate
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ISR L 7, 7 a0, M B 06 3045 45 o
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Fig.10 The process of closed-circuit test of lead-zinc flotation
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Table 7 Closed-circuit test results of lead-zinc flotation

PR ER) s/ % B/ %
2 % Pb Zn Ag* Pb Zn Ag
HRE®T 3,93 65.08  3.03  1323.80  91.32  5.37 79.28
BEXERT 457 2,92 41.70 183.65 4.76 85.96 12.79
E#  91.50 0.12  0.21 5.69 3.92  8.67 7.93
JEA 100.00 2.80  2.22 65.62  100.00 100.00 100.00

T RFERNA g/t
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