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Table 1 Main chemical composition analysis result of ore samples

Hoy Pb Zn Sn Sh Fe As ALO, CaO

frm 2,27 13.43 1.29  1.98 35.44 0.76 0.37 5.62
#4145y Cu Sio, MgO0 K,0 Na,O S P C

fim 0.067 2.35  0.48 0.14 0.022 29.00 0.17 3.29

R2OOET BERIBEYIAR I HTAS R /%

Table 2 Phase analysis results of lead, antimony and zinc in ore

i it h BE
G FE SR ohE SE IgIES
Wifkdy 198  86.84  1.67  85.20 12.03  89.37
Akl 0.19 833  0.23 11.73  0.13 0.97
HE o o1l 4.83  0.06 3,07 1.30 9.66
4 228 100,00 1.96  100.00  13.46  100.00
=3 AT WA RS AR /%
Table 3 Mineral composition analysis results of ore samples
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Y bR Ifgn A% =i He
o 1.6 11.5 2.3 1.9 0.8

H# 1 AL, 67 41 T 245 2 )8 Pb.Zn Sn Sb
il Fe 843 BN 2.27% (13.43% 1.29% 1. 98% il
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85.20% #189.37% .
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Table 4 Dissociation degree of minerals in grinding products

TARE Rk =374

3/4~1/2 1/2~1/4 <1/4 3

Memiessm  90.3 4.3 3.0 1.4 1.0 100.0
BINEEDT  91.6 3.2 2.5 1.6 1.1 100.0
B 93.3 3.4 0.6 1.7 1.0 100.0
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Table 5 Results of magnetic separation test
PR .. s o7 Il g
SREE/T SRR Pb Zn Sn Pb Zn Sn
0.142 REZEAE® 12.96 0.23 0.68 0.12 1.32 0.65 1.22
kY 87.04 2.56 15.36 1.45 98.68 99.35 98.78
4 iF 100.00 2.26 13.46 1.28 100.00 100.00 100.00
0.151 WEEERSH 13.01 0.24 0.66 0.14 1.37 0.64 1.41
BN 86.99 2.58 15.39 1.46 98.63 99.36 98.59
43 100.00 2.28 13.47 1.29 100.00 100.00 100.00
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Table 6 Results of lead — antimony bulk rough flotation with dif-

ferent collectors

i/ % MR/ %
L Pb Zn Pb Zn
TERMZG + B 29.32 8.53 79.86 4.35
Th ezl 29.51 8. 11 80. 65 4.29
25" 2% + CSUI1 30.90 6.38 81.96 2.89
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Fig. 4 Flotation flowsheet of modifier dosage for lead — antimony minerals
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Table 7 Results of lead — antimony mixed rough concentrate on

dosage of sulfuric acid

R 8 HYBLHLLEIAEEFIGIR AT CSU6L I AR R

Table 8 Results of lead and stibium mixed rough concentrate on

dosage of Zinc sulfate and CSU61

2RI AR/ (gt i R L/ % IR/ % Epilliik VACRRED! 5 PR A/ % [T 3/ %
iz ZnSO, CSU61  #H% /% Pb  Zn Pb Zn R ZnSO, CSU61  #FK /% Pb  Zn Pb Zn
300 500 500 fEVERSHT 12.97  0.24 0.75 1.36 0.72 500 0 500 REEEAEHT 12.93  0.24 0.72 1.36 0.69
.
HUEASTT 7.85  24.53 9.17 84.41 5.35 WOHLRSD 8.86  23.00 9.57 89.07 6.31
Y 78.21 0.280 15.98 9.57 93.00
A==
s 7918 0.410 15.96 14.23 93.93 [t 100.00 2.288 13.44 100.00 100. 00
SR 100.00 2.281 13.45 100.00 100.00 500 500 500 REMERSHT 12.95  0.23  0.73 1.30 0.70
500 500 500 ®ERERE®T 12.95  0.23 0.73 1.30 0.70 WM 8.81  23.21 9.28 89.06 6.08
LR
WEBKTET 8.81  23.21 9.28 89.06 6.08 YR 78.24 0.283 16.03 9.64 93.22
Jw 100.00 2.296 13.45 100.00 100. 00
JLES
ik 78.24 0.283 16,03 9.64 93.22 500 800 800 REMEREHT 12.93  0.23 0.71 1.31 0.68
5w 100.00 2.296 13.45 100.00 100.00 HORDE 8.76  23.10 9.24 89.14 6.01
700 500 500 @EERS® 12.97 0 0.23  0.75 1.31 0.72 i 78.31 0.277 16.05 9.55 93.31
MEBETET 8.90 22.78 9.32 89.08 6.18 - 100.00 2.270 13.47 100.00 100. 00
500 800 0 RAERSHT 12.94  0.25 0.73 1.43  0.70
gL
g 78.13  0.280 16.00 9.61 93.10 BEASTS 892 22.56 10.22 89.03 6.78
JEH" 100.00 2.276 13.43 100.00 100. 00 R 78.14  0.276 15.91 9.54 92.51
900 500 500 ®EVEKSHT 12.96 0.25 0.74 1.42 0.71 5 100.00 2.260 13.44 100.00 100.00
WEBESET 911 22.53 9.97 89.73 6.76 500 500 800 MEEASHT 12.96  0.23 0.75 1.32 0.72
MRS 8.67  23.10 9.00 88.44 5.79
Gl 77.930.260 15.96 8.86 92.53 YR 78.37 0.296 16.07 10.24 93.49
T 100.00 2.288 13.44 100.00 100.00 JER 100.00 2.265 13.47 100.00 100.00
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Fig. 5 Flowsheet of closed — circuit tests
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Table 9 Results of closed — circuit test ondifferent collectors

S, T A R 245 70 2 AR DL IR S, 5 e — A B A
Jo P Ve AR A AR LR 9

L/ % B/ %
23700 i PR AR FEH %o
Pb Sh Zn Pb Sh Zn
T2 + Ay NG 12.97 0.26 0.25 0.73 1.40 1.50 0.70
e 7.99 26.05 23.31 7.01 86.24 86. 17 4.13
R 79.04 0.38 0.34 16.33 12.36 12.33 95.17
- 100. 00 2.41 2.16 13.56 100. 00 100. 00 100. 00
TE Ry WEERE 12.93 0.25 0.23 0.75 1.33 1.35 0.73
e 8.23 25.51 22.81 7.32 86.33 85.13 4.56
R 78.84 0.38 0.38 15.87 12.34 1.47 0.68
JEA 100 2.43 2.21 13.21 100. 00 100. 00 100. 00
25" M2l + CSU11 NG 12.95 0.24 0.23 0.73 1.33 1.48 0.68
s 7.56 27.61 23.76 5.47 89.09 88.78 2.99
R 79.49 0.28 0.25 16.76 9.58 9.74 96.33
S 100. 00 2.34 2.02 13.83 100. 00 100. 00 100. 00
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Research on Alkali —free Flotation Separation of Lead and Zinc in a Polymetal-
lic Sulfide Mine
HUANG Linbo', GU Guohua', CHEN Xiong”, HUANG Weigin' , WANG Yanhong' , WU Luandong’

1. School of Minerals Processing and Bioengineering, Central South University, ChangSha 410000, China;
2. Guangdong Institute of Resources Comprehensive Utilization, GuangZhou 510000, China;
3. Zijin Mining Group Co. ,Lid, Shanghang 364200, China

Abstract; Through the combination of weak magnetic separation and lead — antimony flotation in a lead — antimony — zinc
polymetallic sulfide mine in Guangxi, excellent flotation indexes were obtained. To deal with the complex lead — antimony
— zinc sulfide ore containing Pb 2.28 % , Sb 1.98 % , Zn 13.43% , closed — circuit tests indicated that was conducted,
lead grade and recovery were 27.61% and 89.09% , respectively,and antimony grade and recovery were 23.76% and
88.78% , respectively, in lead — antimony concentrate with 5.47% zinc. Compared with the flotation indexes with ammo-
nium dibutyl dithiophosphate, the grade of lead(Pb) and antimony (Sb) have increased by 2.10% and 0.95% respec-
tively, while the recovery of Pb and Sb have increased by 2.76% and 3.65% respectively, zinc recovery rate reduced by
1.57% . Compared with the flotation indexes on — site process, the grade of lead (Pb) and antimony(Sh) have increased
by 1.56% and 0.45% respectively, while the recovery of Pb and Sh have increased by 2.85% and 2.61% respectively,
zinc recovery rate reduced by 1.14% .

Key words: lead — antimony — zinc sulfide minerals; cyanide — free flotation; lead — zinc separation
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