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Pilot experimental study on hydrometallurgical extractimg silver from silver sulfide
concentrate bearing high manganese and high arsenic
YAO Wei-yi', TANG Mo-tang", XIE Dun-yi®, HE Jing', YANG Sheng-hai', CHEN Yong-ming"
(1.College of Metallurgical Science and Engineering, Central South University, Hunan Changsha 410083, China;
2. Fenghuang mining area in Long’ an, Guangxi Zhuang Autonomous Region, Long’ an 532700, China)

Abstract: A hydrometallurgical process is used to extract silver from silver sulfide concentrate bearing high manganese and
high arsenic from Fenghuang mining area, Guangxi Zhuang Autonomous Region . The results show that the direct and total recov-
ery ratios of silver reach 91.59% and 95.67 % , respectively . The recovery ratio of manganese can reach 99.18% ,and of ar-
senic,87.41% . Crude silver powder would contain 32.565% of silver, and the lead content of lead concentirate can be
72.43% . At the same time, this process can prevent the environment from pollution of poisonous elements such as sulfur, ar-

senic, lead and so on.Hydrogen sulfide produced in the removing manganese process can be recovered completely in the form of

Na,S+9H,0 through two-stage alkaline absorption.
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MnS.FeS, .PbS.ZnS . H WAl CuS S & BHALY , BB T
HBRAER S B, BT R BB,
HEEBEIEL B RSE XERBLHE, HIFA
PR K B B A s B ™ B AR TS 4, AR ok i, 2k
WEEPRIF LR T 2105 R E A E YR 45 X3
BREH L2, 3T 1995 G 5 wE TG A
G1E, BT 2MENLE /N MY KR,
DAL A AR B RTTI 8 v/ d HIASE ) A 38 Tt B K 2 R
B, BRSNS RE SR EEEEN
AT AT WITEAMAHAAFRAELEL, T
HE AN BY KRB O

1 REFBH

1.1 RAeFR R E

BE R A = A = A A AR N I A ) R
RUBART" B 80% 33 0.053 mm FifL, Hplsr (R &
43%0) K : Ag 0.63355% ,Mn 13.01% ,Pb 3.26% , Zn

% H #3:2003 - 11 - 11

2.99% ,Cu 0.82% ,As 1.79% ,S 38.12% , ZYH4
M, BR BB DUBAR T A4 B R SR B
BET MBED S, BRI

AALFIR AT RS, Hp Mn [RE &
¥ 38.65% 5%, MnO, J& & 4% 61.16%

TAWBILE 1, 04 B A AL T AL 2 B AR A
UU4R 3 3B R EWE T U RB R EA (B U 0T
BT 3 AN AR ), 131 e R A IR 4 S VR o R
f# MnO, 3 PMEIFRE
1.2 REER. EERFEE

HZ&HERH, AdETRES SBRETY K
BRI, BeA HTRYESRE, PSS BE.
U4 DT S S BRI R 0T 4 S AT, 23 %
JG ,B— B, B MG IR, I 2R, B 3
BEER A, —HHTT 7 (7T AMER) T RIR
%,%m&/\%ﬁﬂ%b)‘ 10 kg, i 4k A AL B4R L DT4R
KT ¥IAE 100 L o B30 5 IO 48 N HEAT , LR TE
50 L e 2 AT .

EEB PR (1945-), 58,48 B, TENFF LB HEETERTI,0731 - 8330470, wyyao @ mail. csu. edu.. cn,
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A1 BERABEHRTIIREHE

1M TR0 D R A G T 0 ZB1 T8 AT A R4, A
B RS, B TR R4 .

1.2.1 &ALABL4EEA

TR B 55 — B B, H,80, 55 MnS [ 75 4=
H,S K44, BRVE T Ik /3 ¥ #% s £ A MnO, G5 —
BB, B B R MnO, E LA B AR A,
o Ath, 4 JR RAL )t 7= A AL BN ¢

MnS + H,SO, — MnSO, + H,S 4 (1)

FeS, + MnO, + 2H,S0, —— FeS0O, + MnSO, + 2H,0 + 25 (2)
2FeAsS + 7MnO, + 9H,80, —

2FeS0, + TMnS0, + 2H;As0, + 2S + 6H,0 (3)

SRR R E R 3:1, B FIEBRES mol/L,
1R EE 95°C, B[] 2 h, i A 8 2R By 2 4L 5] FB,
1.2.2 Z4£EE

WAL IR aE 3R -2 A B RN A A
2, ED RN MR %,
TRAERLEE, HEE/N, MR ER, TR
FT FeCly - HCL R R 11 A R 4R 101,

IR R, AgCl 5 CL- RBJE BLEL 6 ) T 3
UV B, R L AN I 4R 2R (NH,CLEY | NaCl 5,
CaCL "4 ) Skt hn CL- ¥R B, A LR A CaCl, fE
HMEEEH ., BELE D, SHasWwa RPN,
HAit & By o S EAB R

Ag,0 + 2nCl™ + 2H* —— 2AgCl-" + H,0 (4)
Ag,S + 2nCl™ + 2F* AgCL-" 4+ 2Fe** + 8 (5)

FARS A : CaCly, R A X BE =1.32, ¢c(Fe) <
20 g/L,c(Fe**)>16 g/L,c(Pb) <10 g/L,pH & 1 ~
43R JE 95°C, Bf H) 2 h, ¥ [ b (ot B4R ) K 511
1.2.3 AL

VIR M ER, KN HBENEIBEN 1.5
£ (# Ag* F1 Fe’* 1), IR B 60°C, R B 1.5 h,
1.2.4 ZREBRALAE RgFFELE
PAUTSR 5 ¥R P 45 1 & B0 8 T BB U140 20 8K,

— Bl E 43 % FF B DU R, Me,S A BB B
1.5~1.81%,0) 150 g/LAKEFWRIBE A, BFIH] 1 h,
BRSBTS Me,S 7R 4 BBRALHSITIE o

VIUTAR J5 ¥R & 8k B ok 0 B UT4R Ja WOT B U1k IY
B, — MR 44 % (VTR G WY 18.92% ) ; A4 IRAE
F5 ,pH {8 8.5 224,18 E 60°C, B} H] 20 min, 7Ei%
R BB TR LA AL TLTE

BORBARA P ¢(Pb) <10 g/L, c(Fe) =16 ~ 20
g/L,c(Fe**) =16 g/L, N HE >1.32, HiE Fe**
& BIHE AR (CL) Ak iR s &, |4
FlitE 5% ~10%,pH fH 1 ~ 4, FA4ETRE F?* B
CL, LR T Fe**

2 FERELSR

2.1 BEREALE
MBRILR2TAUEHB THATABERK
A FB, R BHERKRER, HBEHERN
99.18% , 4RI I R 15 99.74% ,
®1 SUBEERHES
FE/ RELSB/ % B/ Ag HIL
kf Ag Mo Pb Fe ZnCuSbhb As S H,0 % /%

7.381 0.830 fH& 5.02 230 — — — — — 30.000 74.18 9.74

R2 REKERNS

23 REEE/ g L RN
Ag H,50, Zn Cu As Sb F/%

L Mn Fe** Fé*

27.5 78.10 7.10 9.65 0.006 172.50 — 0.73 — — 9.18

2.2 BRERTEE

R RINE 3. K4 RXES, KT BHR
Beiy e A 5 2R, R B IR R 97.26% (#E i) &
94.54% (Wit). 75, IR RN 98.02% , B4R
BRI B R 7.26 o/L; RGN 2 WK EH
3.10 g/L,
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*3 BRAEEHNS
B/ (HCL/ FEWE/g- L R/
L  mol-L™! Pb Cl- Ag Fe’* Fé* gem 3
40 0.275 11.04 311.44 0.036 0.44 17.52 1.32

*4 EREHRSRER

FE/ BR/ REE % BHRE/

kg % Ag Cu Zn As Sb BB BEHR %

6.305 91.91 0.04163 — — — — — — 9525
(0.02400) (97.26)

E AR S WBER AR DT BRI R, T,

x5 RRBERES
AR/ c(HCL)/ REWE /g L! B

L mlLl™' cu zn Ag R RS+ Pb  F/%

44 0.148 — — 1.35 10.64 10.42 18.30 94.54

2.3 RITE

ME 6 FTUESN, MEREHERITE R
92.86% ~96.41% ,{ZWITH 92.90% ~97.07% , 1%
BB BRI ERR R 97.56% .

x6 MRABER

HERB FE Ag 0 Pb VLG B Ag il Pb KBTI Ag A1 C1-
FE/ AdBEBAB/ PRESE/ TRE/ EKB/ AgRERE/ FORBKRE/ TRE/ KB/ AdRERE/ - REKRE/
g % % % L gL' g-L7! % L gL' gL'
114.5 37.512 7.75 9.41  33.0 0.0958 25.61 92.90 20 0.0125 22.1
(36.130) (92.86) (0.0140) (97.07) (0.0030)

2.4 MEBIEE

M T W S B UL R K 47.54% AR AE LA S W TR B 1) i R S ik 98.33%
£7 NERBRBERER

VURIEBF PoAg RE W /g L7}

VLA G I P Fe Fl Fe** JREWR B /g L1 HFET FEY Pb.Ag
R/ - N R/ . s ViR, TE/ PbRE AgRE DR/ AgBiRE/
L & L ¢ ¢ % ke ABU% ARV % %
70 12.702 0.179 70 21.730 1.064 71.19 0.5929 71.29 0.03532 47.54 1.67

2.5 MR

MK 8 AT LLE H, BT TIR A 91.43% ,(H4R 100% W5 T ok, R & 4REEE 1 ke/to
x8 MHEBERER

VUG Fe Ag REB W FE /g 17! Vidk )G W Fe Fe?* \Cl™ BB /g L1 ik
R/ wH/ WE/  VlFeds TFHE/ AgERE AgHkRR/
Fe Ag Fe Fe** Cl~-
L L g em™? %o kg S8/ % %
40 21.73 0.176 51 1.46 1.46 200.11 1.2 91.43 7.3315 0.09752 101.6

3 BAREFER

3.1 RIEAHEIE

MEESHBIEE , MRS ZEER , B8
B HEN 91.59% , HLAR M F 3R B 5 i UiR e
WAULHE B AR, R B ENCR N 94.34% ;3% K
W R TFFEBE s O 5088, 4R 0 B B R B Bl R
435K 90.08% F1 95.67% . %% i 151 W R ¥ 46 1 B
RN, N 99.18% (#iit).

R W RR 45.46% ; BT P BB E R

WE O HER MR E PSR, & BRI ERR
87.41%,
3.2 E#HEE
A& TAHBLEFERE DL AN R 9,
RO LTIHHHEE ¢
, Rm
HYFES)
0.0304(0.0441) 0.3000 0.0292
0.0051(0.0074) 0.0504 0.0049
VE AR TR R, B A T ST LA

R M BB NaS-9H, REY &k

A 0.9305 0.1830 0.0810  0.0100
B 0.1560 0.0290 0.0136  0.0017
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3.3 FRERFERS
AR 1 SR (A Ag JRE 4151 0.63355% ) 7= ik B B B4 gk 10,
®10 FRERES
BAEEY/% (g L")
E4 g0
Ag Pb Fe?* Fe Zn Cu Sh As Mn Cl- H,S0,
MR8 18.282 kg-t ! 32.565 1.75 — 31.17 — 0.626 — — — 5.054 —
B 2.817 m*+t7! 0.004 — 7.39 17.70  9.76 0.73 0.36 1.48  74.90 — 200.40
WKy 36.400 kgt ™! 0.03532 72.43 — — — — — — — — —
H:OFBA X EHET ; OHBRMEBET RS SBREMN %  BEBRWBRL SRR ¢/L,
4 Zit % 30k
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