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Experimental Study on Enhanced Recovery of Associated Silver
from Lead Concentrate in an Overseas Lead-Zinc Ore
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Abstract; To improve the recovery of associated precious metal Ag from an overseas lead-zinc ore, mineral processing
tests were carried out based on raw ore process mineralogy. The results show that silver mainly occurs as exposed silver
sulfide and encapsulated silver in sulfides. A process consisting of decarbonization and lime-free lead flotation was
adopted, with aniline dithiophosphate as a collector, and zinc depressant CB-1 and auxiliary zinc depressant W-1 added
in the roughing of lead flotation. As a result, a lead concentrate grading 56.70% Pb, 8.93% Zn and 1432.30 g/t Ag was
obtained, with corresponding recoveries of 80.73%, 2.13% and 59.07%, respectively. It is concluded that compared
with the original lime-based process, the recoveries of Pb and Ag can be increased by 2.80 and 4.83 percentage points
respectively, while in the lead concentrate, Zn grade can be decreased by 1.30 percentage points and Ag grade up by
35.80 g/t.
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Table 1

Multi-elemental analysis of ore %

Pb Zn Cu Fe Ag’ Au’ S Mo Cd C

1.69 10.38 0.024 11.05 59.70 <0.10 13.85 0.0013 0.022 4.06

Mn  Ba Si0, K,0 Na,0 ALO; MgO CaO TiO, P,0s

0.80 0.098 3742 3.96 023 733 077 326 025 025
1) B g/t,

FF-0.074 mm Kig 5 100% FE 5 T B ST T4k
SEPIAR AT SR 2, B EE IR E AL AL
YL ARIE U TE

®2 RUFMHELIWER

Table 2 Chemical phase analysis results of silver

it e/ (gt SR/ %
BREE F AR 3.46 5.84
PREE B AR 40.00 67.46
T Ak AR 11.33 19.11
Jok A AR 4.50 7.59
At 59.29 100.00

T EPERITE N MR E L 3 Fin, BIRE,
47.29% WIERH ) 0 A T 07850, 31.15% W AR89 7
AT INEED o LA W 50 A T Ak kw9 kA 8
Y,

WA HT X GRS RO R R
B FIREH T BUI A R B, B A T AR 3R LA ST
WYL XAETE, BE B, R IR,
SRR | ARAR BT VAR BRAR T AR
W BRERHVERE A, TR TR ANER 4 PR,
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Table 3  Distribution characteristics of silver

S AR NiEIR] WA %
IR ] 6.70
. k& 3.03
A IR 0.63
WEALE 0.05
FE S5 kA 20.18
T S5 INEE 14.82
ITEH 5 N kA 1.21
TR SERALERE Y kA 0.21
o~ FTE 5 INERT Ak ) 0.12
T SRR ) 5.39
[NEED 5 ik 11.12
INER S B 9 4.29
AL Y5 kA 4.87
B 5w 0.22
RBER 15.11
. VEAUE 5.31
R kA 5.30
iRt 1.44
T4 RUEFEE
Table 4 Silver element balance
URVEZ S W % WA %
R 50.81 35.97
RELART™ 23.05 26.58
R s 7.84 12.13
H SRR 3.41 6.53
BRARY” 3.66 5.48
AL 3.07 5.10
AR 1.59 2.47
MR 1.66 2.18
TRER AR 3.39 1.69
fil e 1.00 1.26
SRR 0.52 0.61

25 b AR F LIS R E AEAE  Hh SE
W VEA 1 47.29% (AR ) 5 b 7 85 i A BRS o,
1M 31.15% WARD™ 1 5 N R0 1% 48, 5 i ARG 0,
AR kA A KRR MER S, B TR
v,

2 FRE AR

WRYE I T 20, A Uik 00 7 4 1 28 B fiff
FHAFMGIFR CB-1 BEHG B G55 W-1 AL g il
AR TR To A RS T A58
2.1 HPHIFIS EE IR G

FRRREL 1 PR iR, HEAT 1 A I 20 0 o ) e 28
g SR ILER 5 RARAEMEIGR , v LUARAS 45 i o
19.52% FFah A 12.64% ETHIIE S, Pb Zn [EIICER S
K 75.64% [7.85% ; K CB-1 VERENHIF], n] LASRAS
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Fig.1 Flowchart for depressant type test
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Table 5 Test results of depressant type

TR B &= 7= L/ % I/ %
-1 TE2R %%
(g-t™h) R Zn  Pb Zn
WY 14.84 1.00 4.82 877  6.78
ngﬂéﬁj 12;)3 YOS 6.55 19.5212.64 75.64  7.85
MIBC 28 R 78.61  0.3411.45 15.59 85.37
JF# 100.00 1.69 10.54 100.00 100.00
R 1469 0.99 478 8.61  6.66
CB-1 50 g
» ; 7 6.44 19.6912.78 75.05  7.81
N3] 100 %ﬁ;ﬁiﬁ;f
MIBC 20 27 78.87 0.3511.43 16.34 85.53
JEH 100.00  1.69 10.54 100.00 100.00
CB-1 s BREY 1462 0.99 478 857  6.63
W-1 50  EVHDES®T 6.32 20.5712.01 76.93  7.20
N Ea] 100 B 79.06 0.3111.49 14.50 86.17
MIBC 20 g 100.00  1.69 10.54 100.00 100.00
(a) JEH
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Fig.2

Flowchart for closed-circuit tests of lead flotation
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Table 6  Closed-circuit test results of different processes

Ry 8 . L/ % R/ %
aiE mm T Pb  Zn  Ag" Pb 7Zn  Ag

WEHY 1030 1.05 401 2793 634 405 488
HORERT 243 5670 893 143230 8073 213 59.07

Tof K
YT 8727 026 1095 2434 1313 93.82 36.05
JFET 10000 171 10.19 5892 100.00 100.00 100.00
WFEY 1080 098 395 2736 637 398 524

A WHREFT 219 593 1023 139650 7793 209 5424
RZ mEes 8701 030 1156 2625 1560 9393 40.52
T 10000 166 1071 5638 100.00 10000 100.00

1) ik g/t

PL CB-1 g B35 W-1 % B i 57) 69 047 BB F
BT 2, AT R AR m ks o7 ip i R DSOS AR
{37, [ REFEAR AR O P B L3S

3 ARHIALEL

3.1 HPHIF CB-1

TR TP BRI CB-1 WA (04 B BT o b
A RTHEA F S 50 R R N BET 4 A 3l
CB-1 LB FE = R EUR N Gl R A S b Bk A e

CB-1 BRI Ry - 5 -G A T A 80em il bk 1
Y Fe* \Fe'™ SF8K B, 1M 8K B8 T 1A VR IN BRI
KA T b, B R A AR RE R AL I R TN B
= REIREN(C;H,N;NaO, ) A B RE B )
P A A O AR SRR ) 2R T R AR T T
A28 S R 28O S BRI ( CHUNLS) 2B Al AR 25 57 ; B R 4M
HERNPEY pH (EHAVER . CB-1 R AIBREREE . =R &R
B K R A SRR R A i R AN, A A
[ A S A X 2
3.2 HEMHDSIF W-1

BRI W-1 2 R A 8 8 T 5T B A PR BT
TEAF A A BB AL BT A LRI WAl
IBRIREE | B ER N S EE LR B R 5,
FEERC A A A 7] — A AT 35 B 5 A R RCR AN
RAR L o o i 50 R B ) Y

W-1 BFE LB . — JRFIR N DU SR AN
T RS2 5L A A P s i M I e A T S ) R 4
BRI, DAL 4 B S0K BRLS B A S R
V) E AR R o 0 s U | 35t A B A 2 B
YRR 2 2GR R B, S R A2 B R BN
AT SR B 0 2

1) EAMEEYERD A E BT BE R, X S 43
5k 1.69% .10.38% 59.70 g/t, 4R T LI EE AR
(ST AR P A AE

2) SR PRI A5 R R T 20
FE, LLCB-1 M3 W-1 4 Bl 0 41 350 10 A7 K
TFIE T 20T ISRAS Y i 56.70% EF A7 8.93% 4R
iy 1432.30 g/t IUETAED, Pb Zn  Ag [FIICR 3518
80.73% 2.13% .,59.07% , 54 JKEIZE T2 M L,
HoKE® mh Pb Ag M43 48 & T 2.80,4.83 H 41
SUEVRET T Zn S ALRREAR T 1.30 A 4 AR
Ag f i HER T 35.80 ¢/t, oA KETRE TZHAR
4 Tl 07 FH B R 5
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