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Experimental study on mineral processing of Ag-rich Pb-Zn
polymetallic ore

FENG Xiao-yan' JIANG Tao* ZHAO Zhi-qiang' LU Liang' BAI Jie!
(1. State Key Laboratory of Mineral Processing, BGRIMM Technology Group, Beijing 102628, China;
(2. China International Engineering Consulting Corporation, Beijing 100044, China)

Abstract: The grade of silver, lead and zinc in a Ag-rich Pb-Zn polymetallic ore are 225 g/t., 3.26% and
1.14%, respectively. The main minerals are sulfide ore and a small part of oxide ore. In order to better
recover the fine-grained silver ore, BK809 was selected as the collector of silver lead sulfide, the process
of " silver lead flotation-zinc sulfur mixed flotation separation-lead oxide separation from zinc sulfur mixed
flotation tailings" is adopted for flotation, and the silver lead sulfide concentrate was reground. The
closed-circuit test results show that the gold grade of the total lead concentrate is 3. 56 g/t, the recovery
rate of gold is 49. 94 %, silver grade is 3 777 g/t, silver recovery rate is 71. 22% , lead grade is 55.57%,
lead recovery rate is 71. 73% ., zinc grade in zinc concentrate is 53. 60% , zinc recovery rate is 69. 46 %,
sulfur grade in sulfur concentrate is 40. 90% and sulfur recovery rate is 45. 79 %.

Key words: Ag-rich Pb-Zn polymetallic ore; mineral processing technology; regrind; selective flotation
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Table 1 Main chemical composition of ore /%
W5y AgV Au? Cu Pb Zn S Fe
Ry 225 0.32 0.01 3. 26 1. 14 3. 45 12.55
)% CaO MgO K,O SiO, Al, Oy Ti As
o 17.51 1. 96 0. 47 44. 32 8.53 0.21 0.072
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Table 2 Chemical phase of silver
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Table 3 Chemical phase of lead /%
AE LA TR Y TR R 5 AR R kMR AL Git
£ 1. 65 0.71 0.71 0.1 3.26
RS 50. 61 21.78 21.78 3.07 100.0
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Table 4 Chemical phase of zinc /%
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Fig. 1 Principle flowsheet of “flotation of silver and lead
sulfide, Zn/S separation after bulk flotation and lead oxide

separation from Zn/S bulk flotation tailings”
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Fig. 2 Results of sulfide ore collector kinds test
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Fig. 3 Results of sulfide ore collector dosage test
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Fig. 6 Results of regrinding fineness test
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Table 5 Results of closed-circuit test /%
e . i oL : [l i %
Aul Ag Pb Zn S Au Ag Pb Zn S

AR A RS B 2. 54 4.53 5 220 61.76 4.92 14. 21 38. 42 59.52 48. 21 11.17 10. 44
ARG 1. 66 2.08 1570 46. 11 0.4 17.2 11.53 11.70 23.52 0.59 8.26
ALY RGBT 4. 20 3.56 3777 55.57 3.13 15. 39 49. 94 71. 22 71.73 11.76 18.70
PR 1.45 0.59 160 0.5 53.6 32.7 2. 86 1. 04 0.22 69. 46 13.72
RS 3. 87 0.57 55 1.3 0.77 40. 9 7.36 0. 96 1.55 2. 66 45.79
By 2 5. 64 0.16 140 1.6 0.49 1.62 3.01 3.54 2.77 2.47 2. 64
By 1 84. 84 0.13 61 0.91 0.18 0.78 36. 82 23. 23 23.73 13.65 19. 14
By 90. 48 0.13 65. 92 0.95 0.20 0. 83 39. 84 26.78 26. 50 16.12 21.79
JE 100. 0 0. 30 223 3.25 1.12 3. 46 100. 0 100. 0 100. 0 100. 0 100. 0

. 3) MEFFE AT A R RCR W

4 4

D EERSZe By N E RS, A0
JUE EEONM . BYRUEE . PR YRR Y A 7 5
Wk 225 g/t. 3.26% F1 1.14%, JE & 4R 57
s s E K,

2) R TR Y R DOER Y Y A B
W) F B AR, HOR BT i Y
I . AR R MBS 45 0 . 50 BERT
W EZUINET L RAE: DU, MBS R
B, Mgy SRS ET Y By EENIES
EBWWRWE A, A, Aat. AT A, S
A, A%, WP EEERBT YR LRE S,
JBE M 2 &R

BK809 80 i Ak 85 0 i Al e 5l SR A B Ak 5
TEE—FERR IR A 7 o B — FE R IR 17 B T 1 4R
R BT TR, SC50 2 A1 I T K45 4 i
£ 3.56 g/t, 4 49.94% . 4B &7 3 777 g/t
BRI 3R 7102206, Y L L 55.57 20 A A1 R
TL7300 0 S . b o Ak AR YR T & A
4.53 g/t. S 38.42% , 4R 5 220 g/t
ERIRLIC R 59.5200 . By b 7 61,762 . Y A1 i
48. 210, AALETRE 0 & Fh L 2. 08 g/t & IR
11.53% . ME AL 1 570 g/t HR WA 11.70%
By 0L 46.110% . By [0k 3 23.52% 5 B ah 1
53.60% . FEW L% 69.46% [ EEKS W5 B 07
40. 90 % . B[R 45, 79 6 B KRS 0 .



IR . KRR L SR K B

e« 55 e

A
Bl g-oom mm760%
2 X £1/%2 000
2 X BREREN 1000; BREREE 1000; WERRAREN 500
2 X BK809 35
piibuall
6 2 X BilREE 6005 AREREN 300
2 X BK809 16
HHLE (T
5
2 X £1JK 300 2 X BRIREE 2005 SEAREREN 100
2 X BiRREF 2005 2 X BK809 8
AR 100
1 /T
F13k |1
4
_ 2 X WilREE 200; WAHLEREN 100
7 () -0.038 mm 190% e
2% £ K 300 M
2 X WA 2005 WEAEEN 100 ST
A 2 X BK809 4 7 >k g 100
bicpus|ll 2% T2y 80; BK204 6
/T
6
2 X AK 100 PR R
M
2 X HilREE 100; WHIERHN 50 5 2 X BRI 20
N 4] J ot
4 4 Fik
2 X BilREE 1005 EHIFRH 50 HEE () -0.074 mm580.5% | p
il 2% FiJR 300 2 X BERH 10
Hi |V 2% THHZ 2 2% THEHZ 10
4 N
Bt B Lk A
— 3 4
2 K 100 2 FHZ 0.5
B K SRS " .
Kk (1 k|l
4 2 x T 05
M
e[ 13T
f 4 4 M
BERET Tksw™
2 X AN ImERRE 100
2 X fifksn 1500
2 X THHZS 80; BK204 6
SEARAR Rk
6 2 X ANIREERREN 40
2 X ksl 500
2% TH#ZG 20 A
2 X ANmEERREN 100 -
s 4 2 x AR 20
i) 2 BRALSH 300
6 2% THEEZY 10
A 2 X ANIMBERREN 50 2% THEEZY 10 M
B gl R
4
4 4 2% THEZ 5 M
S5
_/A N Bl

44|
N\ =)

R

10 P B 3 06 07t 72

Fig. 10 Flowsheet of closed-circuit test



* W 5

58t in—Au—Ag polymetallc (?re of kangjiav.van mine.[J].

onferrous Metals ( Mineral Processing Section),

1] B BRBEDT. BRA % TLTTREA SR E R 2008(5): 25-29.

WE B S T B J]. 4 8, 2012, (5] EiEf. RATEESSHAM (ML dbs. 5%
41(12). 57-61. #E AL, 2008 5-6.

LUO X P, CHEN X M, QIAN Y J. et al. Study WANG D Z, Flotation of sulfide ore and pulp
on beneficiation process of a Pb-Zn-Ag polymetallic potential [ M. Beijing: Higher Education Press,
sulfide ore in Jiangxi [ J]. Metal Mine, 2012, 2008: 5-6.

41(12). 57-61. (61  ZMlF, M, #oE. % FEEIHBEy FiE T

(2] ESk. BROLEAF R HRBAL R IR R BT ], ZHBOTIEL ] AR R CGEG ), 2005 (1)
A48 GRS . 2020(1): 38-41. 7-10, 6.

WANG Q. Experimental research of mineral LUO X P. YAN Q. XIE M H. et al. Experiment
processing on lead sulphide with associated silver ore study of flotation process of lead-zinc oxide ore[]].
from Xinjiang province [ ] ]. Nonferrous Metals Nonferrous Metals ( Mineral Processing Section ),
(Mineral Processing Section), 2020(1). 38-41. 2005C1): 7-10, 6.

[3]  Sealess, pvs, a0 ZE, 4. S 2 AT L7] ’fk@lmv BARSE, fToR, AF. PRI Z &R0 A
LB g A GRS (1], A 6 4R GE ) LT ERIE L] WA AI . 2018(2) 7076,
2011(6): 8-12. HOU J F, ZHAO Z Q, FU Q. et al. Study on
SU J F, SUN W, HUANG H J, et al process minerallogy for a silver-lead polymetallic ore
Experimental study on comprehensive recovery for a deposit in Tibet [ J]. Multipurpose Utilization of
complex lead-zinc-silver sulfide ore in Yunnan[ ] ]. Mineral Resources, 2018(2): 70-76.

Nonferrous Metals ( Mineral Processing Section), (81 FARZE. V4K AR OB RO A T
2011(6): 8-12. L] HRAGE)E, 2017(13) . 147-148.

(4] BoE. WMEESESET TR TEmR]. 6 ZHOU L Z. Process mineralogy of a low grade lead
48 GETEB4) . 2008(5): 25-29. zinc ore in Tibet[J]. World Nonferrous Metal,
YANG H Y. Study on flotation technology for Pb- 2017C13): 147-148.

(L#EE 20 7)

(6]  #hbk, Sulips, sk, & &)y 6 K H YUAN H P, CAO P, ZHOU Z Y. Testing study
JrRE L] &Ry, 2019, 48(4): 15-19. of subcritical crack growth of ore in Jinchuan
SUN L, WUM L, ZHANG C, et al. In-situ stress mine[J]. Journal of Central South University
state analysis in the secondary west mining area of (Science and Technology), 2006, 37(2). 381-384.
Jinchuan Longshou mine [ J]. Metal Mine, 2019, [9] HE. 2.0 0K N s S N E SR o
48(4); 15-19. ¢ [D]. dbxt. s E R B, 2017

(7] skE, RUEE, BWE. &0 =5t s & QIU J. The laboratory calibration experiment of the
MRS R LT AL 2k, 2013, 34(11): overcoring of hollow inclusion gauge [D]. Beijing:
3254-3260. Chinese Academy of Geological Sciences, 2017.
ZHANG CY, WU ML, LIAO C T. In-situ stress (101 Wpaksm, wile, #AE, 5. 52 2% TR M ot i b
measurement and study of stress state characteristics NGEAe R E )] MRIE T K224, 2016,
of Jinchuan No.3 mine [ J ]. Rock and Soil 48(4): 154-160.

Mechanics, 2013, 34(11): 3254-3260. YANG Z Q. GAO Q, ZHAI S H, et al. Intelligent

(8] ¥, ¥, AIEX. &N AWk RHay @ inversion method of in-situ stress field for a

WIBEFELT]. g R 2 4R CH AR B2 B . 2006,

37(2): 381-384.

complicated engineering geological body [ J]. Journal of

Harbin Institute of Technology, 2016, 48(4). 154-160.





