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Experimental Study Leaching of Au and Ag from High Arsenic Poly-metallic Ore
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Abstract: A high arsenic polymetallic ore in Yunnan have valuable and precious metals, lead, zinc, gold,
silver and indium, The conventional recovery methods have serious environmental pollution, so the ore
was pretreated by oxidizing acid pressure, and then to recovery zinc and copper from the acid leaching
solution, gold and silver from the leaching residue leached by thiourea leaching. Under the optimal
conditions, the leaching percentages of gold and silver was raise to 93.94% and 96.85% from 11.29% and
14.17% at no pretreatment respectively, the leaching speed is also greatly improved, it can obtain better
economic benefits.
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Tab.1 The chemical composition of high arsenic poly-
metallic ore

T Zn  Fe Pb Sb Cu As S

S'/% 379 3000 649 0.64 048 8.62 27.94
TR C Au  Ag* In* SiO, CaO MgO

SE/Y% 062 38.1
BN gt

2125 29.6 1278 236 0.50

e 1Al I, R, 2. RS B,
R 66.56%, A& EuERAEE . B M,
@A 4. WM, Zy R T A L
SEN .

1.2 RAIREERE

WA A BR R (H,S04), TV Aii%E O,(
1>99.5%), FRMEMEFE KRB TIL &gt 4=
A J 2 R Y o

Wk BN 2 L ARSI 5. FDK 244

0 BAHPENL KB EAFI R BIHLR RS -
1.3 SERFEREHE
ARSI TR FH i 2 S R IR AR R -
RIRIZ SR T2, ER A2 g E T T mhh
Z & BN AL BN SE AR IR AR, B SRR IR
WRERLRE e S [R) B S R X BRI 4 4R
12 R IR o
TN SE AL BRIR TRALBESE 36 I 72 SRUG/E FDK-
mEEF AT, LR S SRR 120
g, 162 L ZRHPIINYIARL . B TR A 0OR 2 11 % 1 571
KRR, MASESEH G, FEmHATHE,
RIS o B FE A S o AR T 2 R R N i
FERF, TFRICFR A BN SE )G, 15 1REA
o FAHUKAEIZE 80°C, FTHFEIESE, BUHIRL.
. ETERERATRRE HA . R, RIRIR
RIS AE KV S AT
TR SEER 260 NI HE 50 g, B Ik
¥ 12.5%, H,SO, W pH=1.0~1.5, BRI E M 15 g/L,
Fe' WKIE 3.6 gL, JRE KA E IR N R
1%, 7£35°C FiRH 2h.
M Z &R LB YN (FeSy) B
b (FeAsS). INAEW (ZnS). J7#YH (PbS). Wi ¥k
(Fei.S), FZH /b i) w84 (CuFeS,) FlE Eh
(Sb,S3), TEMEFEARRIZ S FEH, B0 AT fek
A A S B A
FeS,+H,S04+0.50,=FeS0,+2S8’+H,0 (1)
2FeSO4+H,S04+0.50,=Fex(SO,4)s 28 +H,0  (2)

FeS,+ Fey(SO4) 7= 3FeS04+28° 3)
2FeAsS+70,+H,S0,+2H,0=
2H3ASO4+F62(SO4)3 (4)

4FeAsS+4Fe,(S0,4);+50,=
6H,0+4H;As0,4+12FeS0,+4S"  (5)
2Fe’ " +As* =2Fe* +As™" (6)
ZnS+H,S0,4+0.50,=ZnS0,+S"+H,0 (7
PbS+ H,S04+0.50,=PbS0,|+S"+H,0  (8)
CuFeS,+2H,S04+0,=CuSO,+FeS0,+28"+2H,0 (9)
MelnS,+2H,S04+0,=MeSO,+InSO,+258"+2H,0 (10)
(10, Me 183 Fe 8 Cu 8 Zn.
28%+2H,0+30,=2H,S0; (11)
SR AE R FeSO, HE — 25 A K B R
FCQ(SO4)3, EEESZE(J Fez(SO4)3 X'—? ZnS %m@t%ﬁﬁi
PLR B s
ZnS+ Fey(SO4);=ZnS04+2FeSO4+S’ (12)
M EE 20 iE R O AR IE R, BT AR ) FeSO4 X
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2.1 ZEREV EERRREH LR

TRNRIR 45t : B 50 g M2 &8 t, BE HL
% 4-0.044 mm 7 90%, W HKHKE 12.5%, H H,S0,
W pH M 1.0~1.5, BRARMIE N 15 5K 30 g/L, Fe'' ¥k
% 4 g/L, JREE RO RN AN & 1) 1%, 75 35°C
TR 2 he EEBIREHRIELE R 2.
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Tab.2 Test results of direct thiourea leaching

T IR 5 SR RHER S 2 B
(gL)  &lglt) BAgt gt High &% B%
15 38.1 2125 338 1476 11.29 30.54
30 381 2125 327 1452 1417 31.67

M2 A, — R T EERIRR N, &
AR IR R AR, B SERRIRAR N 15 /L 2
= El 30 g/L ARSI TR A, pH EE]
fE 1.0~1.5 A[FAIE Fe' 7K fif BBl EAL R 44R
BEHEREAH T FHAEQESREHRNEELR
LBk BRL BRSE. L, BERESSEIRHERTE
JEA AT AR BE
2.2 WMBRREX SRR BRI m

I AR S5 S 2 80 120 g(-0.044
mm 5 90%), WELL 6:1, #HEFEEE 700 t/min, 2
HRE 180°C, R 3 h, HSES) 1.4 MPa,
OB R BRI E 43 3 25+ 504 704 100 1 120 g/L,
12 T EARE J5 2 HL 50 g BEATHRIRIZ H S0t .
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Fig.1 Sulphuric acid concentration on leaching rate of gold

and silver

HE 1R LVE L, S22 @y il
EAMBIR AN, SR R m TRy B
B, BRERIRE N 25 g/L I, 4R HEA 65.24%,
BN 76.42%, TRERHE N 50 g/L i, 4= H
RILEE 82.25%, HIRHIRIEEE 85.49%, IM)a
I 5 T R AR P PR 4 2 1 N 4 RV H R IR T A, 7
TR N 120 g/L B, &R HZEER 37.17%,
R REZR 53.21%. [BL, kSRR AL EE &
M2 EJE, BRIKEA ST, KIRE T T
SN, A2 BRI BR Bk AR KR TE B =R
THIRBL, AR R ERTE AR AP . TR RUR
Bl X Bt G A A RIR A AP, SR A A T KRR
A =Rl a =y, e EAAE AN B Sk
HRBL, —ANRICER, — R, BRI E
hEr, ARG R ICIE A RIR R R, TR
BAEN W, i S M AR SR AT s BRIRIR A =
RIBLEORT AR R, R Sy HOR RS, 5 Tike
HSCR . BT I, AIEERERIR BN 50 g/Ls
2.3 WRERLEEXT SRR HER RN

IEAERIR 5 w2 & B 120 g, R
EE 6:1, $HiidEFEH 700 r/min, & HIRE 180°C, il
WHAE] 3 h, /SE 7T 1.4 MPa, BRERIKE 50 g/L, X
AR RERLEE 23 99 9—-0.074 mm (5 95%), —0.044 mm
(15 90%),-0.037 mm (£ 95%),-0.030 mm (&5 90%),
12 TR E JE 2 B 50 g T HRIRIZ H 92 .
SR R 5 R R WA 2 FiR.
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Fig.2 Mineral particle size on leaching rate of gold and

silver

HE 2 MR AT UG, S 2 S ae R K
/N EERIR HER S IAECR,  TEAR R INE A AR R
A, SHNR HRBEE N PR AN K,
Wk N-0.074 mm ZE S E 4% -0.030 mm, £
HR M 25.64%$E 5 2 90.68%, 4RIZ HIZ M 40.12%
PERA 93.34%. & &R LATRANRLIE &S A 7E
BT BERD . JTETHR, R AR SR FOAN K
EE AT R, TR EME. Kk, ki
O, TRALERS SHNR bk s R, RBIRK
Ry, HEER BT A, G0 Yk L
—0.044 mm NEE.
2.4 JRBSIE AN SRR R R

MEANMRIZZME: mZE&EN 120 g
(-0.044 mm 5 90%), WEEL 6:1, HiFEiEHE 700
t/min, RHEE 180°C, AL 1.4 MPa, TR
WEE 50 g/L, SO H VIS B 525008 24 34 4.5
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Fig.3 The times on leaching rate of gold and silver

AR 56 w2 &80 120 g(-0.044
mm 5 90%), WELL 6:1, #HEFEFEE 700 r/min, %
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Fig.4 The temperature on leaching rate of gold and silver

H B 4 TTAL RER R, YR
JEM 160°CHHEZE 200°CH, 432 R M 65.34%
=2 83.54%, HHEHZEM 74.68%1% EE] 89.56%:
WA, RJERECRRD, AT RKER S
B UL R SR S T R Rk, X A IR
FER A, DRI, A AR B HIAE 180°CRITT,

3 4

(1) mihZ &R BERIRE B SRE B8R
7, I N R AR ERIR TIAL 3R] R PR R
g =,

() RTINS AR AL BRI
FARZA N IR E-0.044 mm (5 90%, TR[E L
6:1, HEFEFEE 700 t/min, LS 1.4 MPa BL L,
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