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Chlorination leaching - controlled potential reduction refining of gold in crude gold powder
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Abstract: The purity of the crude gold powder obtained by reducing cyanide gold slime in a domestic smelter is
low, so the crude gold is further refined and purified by the chlorine leaching-reduction process. In the production
process, the crude gold is first dissolved by clorination leaching with hydrochloric acid + sodium chlorate, and the
gold in the leaching solution is selectively reduced by controlling the potential with sodium metabisulfite. The
silver and lead are fully precipitated from the chlorine leaching solution by replenishing water and cooling. By
adjusting the pH value, changing the sodium metabisulfite addition method, and accurately controlling the
reduction potential, the product gold ingot reaches the IC-Au99.99% standard. Two years of production practice
have created obvious economic benefits.
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Fig.1 The production process of refining cyanide gold mud
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Fig.2 The production process of crude gold refining
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Fig.3 Solubility curve of chlorine in water with temperature



ERE SRR KR e A0 SR -4 11 P L SRS I

57

3.2 KA HITE
e EIRIERIE, RUtHE LA IEEAE
1, KHER /AR DL AR A &AL B DT I T
H o AHTE RS FIRE R A, SRS 5 EE T(C)
SN A BT VPR A Y [AgCLT, i R 2 HE N4
s TR R S 2 5 S AR TR R S )
[PbCL], &R SR P~ AE AN KR o YAV P AR R
O A S BUN SRR T e
AgCl+Cl=2[AgCL] (5)
PbCl,+Cl-2[PbCls]- (6)
Itk ay DR AR R R B TR, RTI R N
W ZEIEEAT, ARANER DLyie B G N SR,
TR AR AR 1 B Sk D
5T, I BRI AR 0 7 AR 2 A
AR EA T TTENTH o« X PR ITIE P07 AR P B IR
FEE AR Ak ) 25 i P 4UTVRN ] SOV R o
FHPE 4 FIEE S w50, R B S AL R A AL B )
TEIRFERC A K. ShIRIKAE 5.05 mol/L &4F F, &
TR BT RIS 20°CEHE 80°CRRK 73.8%; EhIRIKE 6
mol/L 265, Wl HYES TR 20°CEE 80°CRE1I%
60.9%, A ARG IR B2 AT LA 280 ) Ak AR AN SAL
BRI NI, DD AR RIS SRR TS S
TSR & R, SR K
MR- b i 7 =K, AT DA SR A S T
VENTH . TESCPREEMES, MRIEEERBNE, IEE
PR K R Z R T 2 %, AF WU EE,
BRI RIR B 2 30°C 5, 4 &AL A AL
HptiEbr . duE, SURMIFENSEEE, FiE
B N ARSI AE AL
3.3 &MEsH AR R
G JFAEN R SR T2 b IR . IR
2 HLIE 5 H 2 R &Rl R SIS S L 320
MIZESR, KalkBEE .. LA moc R B ERR
o, NI AR Sk o SR FH AR AR R A JiR
&, FEEER P
Na,$,05+H,0=2NaHS 03 (7)
NaHSO;+HCI=NaCl+S0,1+H,0 (8)
2NaAuCly+3S0,+6H,0=2Au | +8NaCl+3H,S04 (9)
V0 1) % e %) 8 S R A TR AT VAV DA 3S) ST P T 2R
INEZ) 0.7m3 EURWF, WA 2 A4k I8 5 R )
Ak, SERWE 6 . w6 ATEH, SR
T A AL SR L — N 800~900 mV. Bl IL )5
FUMINEIE I, BAEARE; SMARAH—
EFERE, HIAPURBEC, 5 FBAITE 700 mV Afq .

0.16
—a— ¢(HCI)=1.69 mol/L
—e— c(HCI1)=2.60 mol/L
© 0.12 1 —a— c¢(HCI)=5.05 mol/L
o)
< 0.081
S
) //
0.014 .
0.00 T . :
20 10 60 80
£/ °C

Bl 4 SALHRAE SRFRYE VAP BV AR L B IR BE O34 B 217
Fig.4 Solubility curve of silver chloride in

hydrochloric acid with temperature

—=— ¢(HCI)=6 mol/L
—e— ¢(HCI)=7 mol/L
—a— ¢(HC1)=8 mol/L

p(Pb*) / (g/L)

20 40 60 80
t/°C
Bl 5 EhERVVR PR B TR BEREIR BT 3R 4L i 451
Fig.5 Variation curve of lead ion concentration in

hydrochloric acid solution with temperature

900 -
800 1
700 1
2
i\% 600
Rt
5004
400
300 T T T T T T
0 10 20 30 40 50
V(Nax$:0s5) /L

Bl 6 &) AR IR A P Bk AR i 2%

Fig.6 The curve of reduction potential with Na2S205
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1 99.99  0.0044 0.0013 0.0017 0.0002 0.0014 00001 ND ND ND ND ND ND
2 99.99 0.0014 0.0017 0.0011 0.0008 0.0017 00001l ND ND ND ND ND ND
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