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Fig. 1 Geological sketch map of Baoshan mine area ( Modified after Zhong Jianglin, et al, 2010)
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SRR B REIR AR A A DU R B g
Au1.41 x107°,Cu 0. 11% ,Bi 0.021% ,S 14.47%,
Cd 0.056% ,Se 0.0031% ,Te 0.0097% , Tl 0. 0023% ,

HAR AL A FHHI> ZER As,

1 G PERY 0 AR Pl R
Table 1

Analytical results of chemical composition of lead-zine

ore deposit in west Baoshan

JLHE w/(ug-g™") JLHE w/ %
Ag 156.6 Pb 5.45
Bi 210 Zn 6.97
Cd 560 Cu 0.11
Se 31 S 14.47
Te 97 As 0.15
Tl 23 Fe 1.07
Au 1.41 Si0, 8.62
A% 130 Al, 04 1.46
Mo 86 TFe, O 13.43
Ge 0.6 Ca0 23.52
In 8

3 W R ARHERIRAEIR BT
3.1 Mz R AL

R FEASHT X AR 1) 23 8] 73 A5 R4k, % 7 - 110
H B - 150 HrBCR AR 15 A Hb B/ N EAT R A
3T o FEANIR) 2 (B B AN [F) 7 2R ARG AR A 5 o
AT T8ttt a5 R nls T3k 2 K3 k4,

MK 2 AJLLE Y, 7 - 150 B Ag & H
76.59 x 10 7° ~461.80 x 10 ~°, -4 {f Ay 224. 56 x
107 7 - 110 B 48 & i F 236.70 x 10°° ~
1202. 00 x 10 ~° , SE-H{H 34 5] 553.94 x 10 ~°, {i B —
110 FEAR & T - 150 dr B, it LAFEIE B 25 6]
b BB EERE T AR R AL, AT A PR HOR Tk
R R EE TR, R 3 B R, 7 - 150
W B, B P AL PG AR YT 24 5 54 ol 261, 38 x
10 "°F1335. 65 x 10 °°, It 4 ARG 4543 51 96. 60 x
10 "°F1167. 80 x 10 ~° ;76 — 110 B, 19 ¥4 AL v 4
35 6 B 43 1A 940. 40 x 10 ~°Fl1 286. 45 x 10 °,
JEA N 316.00 x 10 7%, B A - 52 3R b G A g v 3
MV ERAAL AR AP AR B BURRIE . AR A R AR 5
WHRKZESR . K4 BEER, AaGi ibahil,
AT SARRE R AR5 4 51 1 595. 78
x107°,247.97 x 107°,195.83 x 10°°,169.73 x
10°°, &Y &4 45 % R 22.33% . 8.09% . 6.78%
7.16% o FI UL =4 B0 A 6 i B ey, S e Ath =
P 8RR 2.4 ~ 3.5 A% FARRA W A0 4R & i

i XF HEARFIA A & &, R 8 S R R4
(R R Ul R 7 B O AR 01, 0 L F00 s
DLABTE 1 5 B

#2 R P AR P B RS AR T aR
Table 2 Analytical results of Ag in different level of lead-zine

ore deposit in west Baoshan

) ) v S A w/%
Feih Fedh B e w(Ag) /10~

S I S M o s

ks 2 R/ME 76.59 2,42 6.06 8.52
-150 3= 3 RKME 461. 80 23.56 17.77 25.72
HiB pat 2

W’f'm SEHI(E 224.56 8.79 10.24 15.58

Hzoa 3

ka1 /M 236.70 7.96 5.65 7.98
-110 K& 1 SN 1202.00  38.25 17.59 20.95
EPE—Z Il Lt 1

W/f,',, Tl 553.94  19.316 9.48 14.13

Hoa 2

263 FUIEYEED™ PG R™ A AS ] P o DX & oAby o B
g
Table 3 Analytical results of Ag in different regions of lead-zine

ore deposit in west Baoshan

FEMAOLE T%HL‘S w(Ag)/107° o
it Pb Zn S

"y 4 261.38 8.83 9.80 13.84
-150  Jepg 2 335.65 16.21 13.88 13.82
hg dbR 2 96.59 3.43  9.14 25.48
BMHE 2 167.82 6.70 8.60 10.92
110 B 2 286. 45 7.17  6.83 14.47
L el 2 940. 40 33.78 12.03 14.22
TR ek 316.00 14.68 9.71 13.30

o4 RUEYEED VO™ A B £ 28R AR o B
AP
Table 4  Analytical results of Ag in different ore types of lead-

zine ore deposit in west Baoshan

e FES T ) w/%

. N ~ w(Ag)/107¢

B33 B (7 1) Pb Zn S
F/AME 209.50 8.86 6.46 11.96

HzaM 5 FeRfi 1202.00 38.25 17.77 20.15
SEHE 595.78  22.33 12.60 15.24
B/AME  189.40 5.89  7.37 12.59

E =gl 3 BAM 317.80 12.01 12.86 20.95
SEHIE 247.97 8.09 9.41 15.88
/ME 97.60 242 5.65 7.98

R 4 ERfH 336.20 10.97 10.92 11.71
FHME 195.83 6.78 7.65 9.58
/M 76.59 3.25  6.06 13.30

ARER 3 FR{E 316.00 14.68 12.22 25.72
SEHME 169.73 7.16  9.33 21.42
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3.2 WARAFARIESE

XA AT 4 R N B3R SRAE S0 R AR
AR AT HIRAERENTTE o SC R B a0 M
PrAEREARER TR R R 2 5 AR 22 B S8 I, BT
BB Leica DM RXP (18 3 R 24 7)) 1 )
AT G SRRy IR Uk 9 SIS Wl S N
PRy D) A B R, I HEAT AR A B, O 41 48 R B
SEM/EDS FlH, 4R EPMA Z3fr 4
3.2.1  EEURE Y LR

WA AP i Tk, BRI LR 2 2 R
W) EGeE, RIE 30 24 FE AR RER (1) /Y
WP 40 ZRET

N T AR AR BRAFIR S, xR Py ot
Fris R B A i IR b o TR BT fER AR
TR AR R 22 5 LA 2 e 58 A, ir AR A
S —4800 #d7y K G A AL 8 ( H A H LA wl )/
X - MAXBIRERE (AHHEATD) o T IRET T AERE
ARE TR R B Bt 0 A sl b0 HE AR
BHELge S AT, BT AR 0 IXA - 8230 L 7 HRET
WA (HA B w]) oS58t BREOE i
S T O T R X R B L S ARIR
DX R] BER A1, FHARETE A W HOU R Al £ 20
Ag.Cu.S.Sb As Zn Fe Pb,RJ5 18 i B 1R 4T &€
PR T IX 8 NITER M E L E T A PR r s T
Y BT B R A [ S ) 5 R0 T
AR

(1) BB e

IR (Cu, Ag) ,Sb,S 5, & — M 2 Z ML
B0, R R () — A~ AR (SRR T AR R
ok, Ag Zn \Fe SEXAl LK R [R5 B 4% Cu, JIf
H Cu Ag F 280K, F AT C R E BB A5 SR A
AR AN i e 4 41 2 R A 2 A A K s R AR A
PR BB 5T 0.6% ~50.88% 7, ARAEIS i [+)
G Z R0 4R 24 DU 4 SN R
Y R T Cw/(Cu + Ag) > 80%, Al
Ag/(Cu +Ag) <20% EZE W N EART ;50% < Cu/(Cu
+Ag) <80% , Rl 20% < Ag/(Cu + Ag) <50% &K
IR 320% < Cu/(Cu + Ag) <50% , B 50% <
Ag/(Cu +Ag) <80% # M HAE"; Cu/(Cu + Ag)
<20% B} Ag/(Cu + Ag) >80% HH ARy, H
BT BV AR S T o 44 R R R ) AR
W NAETRA

AR, 2 i R AR, B
Pl N LS K (0 I B A 8, SO R R 08
— 732 —

30% , BJ5E, n) WL AERRLR & BT RDIR AR A A,
FECRE B, RIEDOLH o AR Z 5 FE (BB
KR T I 4n vh  DRAFAE T I A 5 2Bk
INEER™ KA1 S AUIA %k (18] 2a.2b 2¢.2d) , ff UL 42
RIBRCIR AR B R . R 2 /N T 30 wm, K 1A
100 pum, 43 00 52 40 BRCR 50 A1 05 B sl ik A1+ (
2e) o WHUR T, IO B0 IR, BCE A AT
POERET N (] 2g) o ARUCITIE SR B AT )
FHERAMITR N Ag.Cu Sb.S, UK Zn As Fe 55
JCR . TR RS R (R 5)  ARBB ER
H#8510.179% ~ 13.579% , 35 12.061% ,
I HAE B 0 Zn(Zn SE—B& T 6% ). A
TR 730 R0 W 9 AW 7 IR AT 45
AT ¥4k b B Ag 12.061% , S 21.880% , Sh
25.461,7Zn 6.047% ,Cu 28.595% , As 2.210% , &
BB 50 T3 (Zng 5y Cug 615 Ay 1aa) 12,478
Sb, S .05 , 5 BB H 0 1) 38 2KV A, HOHE HE D B
L

(2) & AL By 5 B

i B E™(Cuy AsS;y ), BURLAH /1N, e~ P o 5 4R
B ERA A, S AR RN 5 X O3, AR X A —
MR EEE ARG, A OO TR R R
TSR R K 1, O S @, RO R 250
28% , BE REAR , LB R —B/INT 30 um, K&
5 100 pm, 2524 BIE B ARG T 07 810
BT S RS N R KA s i &%
(B 26) W S RE EA . U &R, )
R B OB IO, B R N B
R (& 2h) .

PRSI R (R S)  BR T EI0RK As Cu,
S Ak, ik & A Fe Zn Sb Ag, W& H N 0.761% ~
2.923% , LW M A 0 bl D B AR 13 4
WS RIETFHYLLHEFTRTEN
Ag 1.627% ,S 26.650% ,Sb 6.227% ,Cu 40.203% ,
Zn 6.847% , As 18.686% , Xt b itk 224 F X -
(Zng 35Cuy 11 Agg s ) 251 (Asg53Sbg 1) 1 Sy 47, IS
MEe A E0r TWA, 2% 1982 JRCR G0 Y
)R 2010 G4 TR O E ) T
PR 25 B B Al

(3) &I BT

T8 (PhS) BAN X EZM G R WZ—.
JIET AT PSR, RO R R 290 43%
Wl SO HA IR, W R AR - AR AES
TR, BRI = A AL, B /N2 AE 30 ~ 500 pm, R
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Hik2 em, B INEED RS0, WS
R AW AR X R T R e R
T, % BUARAE J5 500 1) T 45140 1l o s o A 2 4
(3) iR SRR AR BT, X T8
AT FIRET AT (3R 5) , & u R &= FHHERN:
Ag 0.069% ,S 13.244% , Pb 85.596% , Cu 0.087% ,
Fe 0.011% ,GESE T DAL 5850t AR L
TXHR A ER A A TR 2 v AN SR AR W f , AR IR SC
BRI A% o AR IR A (1984) VR 55 (1989) 5k Z
FHAE(1990) AR 5 7 i e R &), & T Ag”
5 Pb** (O HERL A S RO, Ag ™ DL 2 T M 42
(2Ag" —Pb> ") HEATTHEH GRS 15 T oK R 2R 4
(1996) | FEHprafiss (1996) WA K J7 850 i AR LUK
TR GG AR LR AR # D, 2R Ag ™ 25T [H]
SRAFTET I 80 v, AT & i AR AL 22 80K R —A>

R A e O R GO (S L & 73 W AP S

Ag" Fl—A~ B R BA Pb” " 5 T B L Ag/Bi
2ok 10077 B I PR X T T AR R G I E
Bi, Bl A S8 A R AR X 5 v 1 3038 43 AR AR ]
AE 2 B SR ST AR A AE . IXEB A AR I A
REARFTH— LR
3.2.2 RIS HT

BLEA R RFR I T E] 200 H 5 70% FRZS
TR TAR AL E AR T . RIS G R 3R
HAFRAE, AT A0 55 00 9 A0 40 AT I 43 A R 5 4k
CRRBLACD) 78T INEER BBk s kA
AR, R 6, WA S BT R P 4R T BIHAE T
B AR AR A BRILS) Fnor 8w, EE LT Y ATE
AEAE . S5 GAR M RAE IR ST 5T, S AR A 4k 22
AL AR BT S R B S AR AL, TR Rt Ep
WET I T E A —E .

Table 5 EPMA data of silver minerals from the lead-zine ore deposit in west Baoshan

w/ %

LR 7N EREETRS S/ %
Ag Cu S Sh As Zn Fe Pb

BZK16501 -01 -01 13.579 27.938 20. 873 25.956 0.883 6.579 1.253 0.000 97.061

BZK16501 -01 - 02 12.456 28.370 20.404 25.932 1.553 6.204 0.293 0.000 95.212

BZK16501 -01 - 03 12. 845 28.103 20. 355 25.216 2.022 6.201 0.348 0.000 95.093

BZK16501 -01 - 04 12.209 28.481 23.177 25.499 1.965 6.420 0.355 0.000 98. 106

. BZK16501 -01 -05 12.788 27.719 22.982 25.085 3.576 6.204 0.243 0.000 98.597

SR BZK16501 -01 - 06 12.569 27.596 22.992 25.179 3.447 3.447 0.275 0.017 98.502

BZK16501 -01 -07 10. 406 29.214 20.991 24.830 2.638 6.437 0.417 0.000 94.933

BZK16501 -01 - 08 11.516 29.177 21.073 24.260 2.935 6.448 0.379 0.000 95.796

B150 -4 -1 10.179 30.757 24.076 27.190 0.873 6.487 0.560 0.000 100. 175

SEHIE 12.061 28.595 21.880 25.461 2.210 6.047 0.458 0.002 97.053

BZK16501 -01 - 09 0.761 41.837 26.520 1.256 22.403 7.014 1.258 0.000 101. 049

BZK16501 -01 - 10 0.923 40.253 26.643 4.235 20.053 6.924 1.073 0.000 100. 104

BZK16501 -01 - 11 1.923 41.253 27.643 5.235 21.053 7.924 2.073 1.000 100. 104

BZK16501 -01 - 12 2.923 42.253 28.643 6.235 22.053 8.924 3.073 2.000 100. 104

BZK16501 -01 - 13 1.302 40.978 25.946 6.692 18.514 7.066 0.987 0.000 101. 485

BZK16501 -01 - 14 1.323 39.824 26.097 7.231 17.582 7.220 0.887 0.000 100. 164

AR BZK16501 -01 - 15 1.163 39.757 26.532 5.212 18.542 7.004 1.122 0.000 99.332

[T lon BZK16501 -01 - 16 1.623 40. 190 26.614 6.579 18. 065 7.352 1.140 0.000 101.563

BZK16501 -01 - 17 1.982 39.601 26.340 7.195 17.286 6.634 1.968 0.000 101. 006

BZK16501 -01 - 18 1.746 39.987 26. 644 8.045 16. 687 7.548 0.818 0.000 101. 475

BZK16501 -01 - 19 1.290 39. 605 26.629 5.867 18.160 6.076 2.264 0.000 99.891

BZK16501 -01 -20 1.845 39.528 25.859 7.331 17.576 6.408 1.440 0.000 99.987

B150 -4 -2 2.342 37.576 26.339 9.843 14.948 2.913 3.693 0.000 97.654

SEHE 1.598 36.678 24.427 6.376 16.529 6.175 1.734 0.203 100. 269

B150 -4 -3 0.127 0.000 13.211 0.000 0. 000 0.000 0.000 85.613 99.143

TS B150 -4 -4 0.011 0.044 13.277 0.000 0.000 0.000 0.021 85.578 98.931

SIME 0.069 0.087 13.244 0.000 0.000 0.000 0.011 85.596 99.037

B150 -4 -5 0.000 0.033 33.663 0.000 0.216 60.244 4.043 0.000 98.214

INEE™ B150 -4 -6 0.000 0.000 33.160 0.000 0. 000 60.593 4.134 0.000 97.895

SEHE 0.000 0.017 33.412 0.000 0.108 60.419 4.089 0.000 98. 055

B150 -4 -8 0.000 0.000 51.907 0.000 0.263 0.000 44.228 0.000 96.398

Cg7R0N B150 -4 -9 0.001 0.000 52.172 0.000 0.095 0. 066 44.602 0.000 96. 964

SEHE 0.001 0.000 52.040 0.000 0.179 0.033 44.415 0.000 96. 681
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Fig.2 The pictures of metallic minerals under the microscope and BSE images

a—APRRAR B A AT B0 5 b—F AR RSB ™ LB YR P 5 o FRRLIR B0 5 d—HB SR 0T 0 A0 T O e N
W SACT R FRAL s e—HEBRA LA Tl w5 =2 AR R SRR B 0™ o —TFHUN260F T SR B B0 e B IR,
BRI h—TTBUR AT SRR B OB B E TR, RO SR N

Pl 3 D7 i (a) AR (b) i BEim £ 1t s 1%
Fig.3 Electronic images of Ph(a)and Ag(b)by SEM area scanning
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Table 6

Phase analysis for silver in lead-zine ore deposit in

west Baoshan

. o AR AT AR
R w(Ag)/107° w/ %
W CREE) 57.33 37.2
kAN 50.72 32.9
B 13.21 8.6
HEY 30.40 19.8
ki 2.28 1.5
enas 153.91 100

3.2.3 RIS RO

ARG TRH™ A1 25 ) 1 o A L SE A A L 2
W20 1E -200 HANEE & 70% AR T (58714
FEIERT A — 20, R M TR A P
RHUE 0 7330k th By, HAL A A 4 R LR 7

7 RKUVEYEED PE R S i i b
Table 7  Silver analysis for individual minerals in lead-zine ore

deposit in west Baoshan

w/ %
TYHFR w(Ag)/107°
Pb 7n Fe S
ikl 2065 83.31 - - 14.41
=20 114. 60 - 56.96  5.20  33.20
G 44.25 - - 44.59  51.73
LEG kA 3.62 - - - -

M HTEE R T DV B, T80 R R
2R Wk U B B AT ) 0 BR  E43  R - 2065 x
107°.114.6 x107° 44.25 x107° 3.62 x 10, J7 4%
RS REHMT RS e ISR EA
% AT B R R E R Y . LR, —
S A SR B R BB BT A R S ok TR
fiff 5 B AR B R B FE F D Ay i AR e TR S O
B AR T AT B B ) s =R IR A B
TH R

4 RIPERC Y

AR B YRR A, 4 A IR M ADOE
XA AR AT TR PR (2 8) o AN
B F- A P oy T LA B0 2 P i R UK T
97% , FWEE R AT 5 B i 5 FOUC, T e AR 5
BARCFIE R 0.069% ) , {5 i T H A1 &
%, FrLME- L 73 R0k 3 84. 78% , U J7 B /2
R ARG D) IRE R N D B L
IR, Touk O B Y AT )

9 PR B TR ] R S AR 8 5 A T
LNC SN E R BRI R 7L S g i TR R R
R ARG, R AL R AR
HHC /> AT E] 7 EMIE . X -5 AR REYEFA 41 H 1Y
WRAPIRAS B — 80" R, B4R AR I T i,
FE LR TR BUE £ e R TR
B VR IR B DGR 2 2R e

e 1 1 £ O T S (O R B
Table 8 Silver equilibrium partition of mineral in lead-zine ore

deposit in west Baosha

PUER TUTHE HeEe RESTYRIEI L %

TRET /% /1070 /1070 A RS
a b ¢ d e
T 6.29 2065 129.89 84.78 82.94
=20 11.15 114.6 12.78 8.34 8.16
WY 18,60 44.25 8.23 5.37 5.26
ZANkE 63.96 3.62 2.32 1.51 1.48
&t 100 - 153.22 100 97.84

Frce=axbyd=c/Yex100% ;e =c/fx100% , a AT YW EHE D0 N
WIS of o RAE RO . 2L £=156.6 x 10 ~°, FL /- F-f
Z8 g =Yc¢/fx100% =153.21/156.6 x 100% =97.84% ,

5 W Aaibroes:

BRI A SRR ) A G o T AR R
BT 0 AR ) 2 SR, O T R (AR
LR, XA RAEHEAT +200 H ., -200 ~ +325 H |
=325~ +500 H . -500 H PUARLLH i BT SL 56, 25
R 9, X S BHE HEAT S 11, 19 i 0 Bk BE 4y
Aii e (T 4) FIAS [RAE 0 o AR AR T (L S)

ENN PN TR S

Table 9  Analytical results of sieve analysis of minerals

w/ %
R X & w(Ag)/107°

Pb Zn
+200 H 19.40 98. 84 3.14 7.79
-200 ~ +325 H 22.98 171.10 5.48 8.34
-325~ +500 H 18.90 182.30 7.14 8.03
-500 H 38.72 188.40 6.92 6.46
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Fig.4 Particle size distribution of sieve analysis
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Fig.5 Elements change of different particle size
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Technological Mineralogy Research of Silver in the Lead-Zinc
Ore Deposit in West Baoshan, Hunan Province

PENG Yan-hua', PENG Guang-ju’, JIA Li-pan®, ZHOU Wei-ning”*
(1. Guilin University of Technology, Guilin 541004, China;
2. China Nonferrous Metal Guilin Research Institute of Geology for Mineral Resources, Guilin 541004, China)

Abstract; The Lead-Zinc ore deposit in west Baoshan, Hunan Province, belongs to a medium-low temperature
hydrothermal filling-metasomatic deposit, of which the grade of silver is 156. 6 pg/g through chemical analysis.
The study of the process mineralogy of silver in this ore zone is presented in this paper. By means of ore
microscopy, chemical analysis, Scanning Electron Microscope ( SEM ) and Electron Microprobe Analysis
(EPMA) , the main types of silver, host occurrence of Ag and technological features were studied. Silver is mainly
enriched in the upper seam rather than the lower seam, and is richer in the NW-SW seam than that in the NE-SE
seam, based on the chemical analysis of ore samples, of which the ore types mainly include dolomite-type,
sandstone-type, limestone-type and breccias-type, with silver content of 595.78 pg/g, 247.97 wg/g, 195.8 png/g
and 169.73 wg/g, respectively. The highest content of silver was found in dolomite-type ores and the lowest in
breccias-type. By means of ore microscopy, Scanning Electron Microscope ( SEM) and Electron Microprobe
Analysis (EPMA) , the metal minerals are mainly galena, sphalerite, chalcopyrite and pyrite, and freibergite,
tennantite and and galena were the main silver-bearing minerals. The silver has two main forms in the deposit. The
first form is independent silver-bearing mineral, freibergite. Quantitative analysis of EPMA showed that the content
of silver in freibergite were 10. 179% —13.579% with average content of 12.061% . The second form occurs in
galena, the content of silver were 0. 011% - 0. 127% with average content of 0. 069% . By means of phase
analysis, individual minerals analysis, it identifies that 84.78% of silver in ore mainly hosted in galenite, galenite
is main carrier mineral. Partition calculation indicates that the convergence of silver and lead. This study suggests
that, in order to improve silver recovery from ores during dressing processes, particularly care and attention should
be paid to the recoveries of lead and zinc at the fine-grain level.

Key words: lead-zinc ore; silver; process mineralogy ; Hunan Baoshan
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