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Replacement and recovery of gold and silver in
cyanide gold slime refining wastewater with iron powder

WANG Ming-shuang
(Shandong Gold Smetling Co. Ltd., Laizhou 261441, Shandong, China)

Abstract: The cyanide gold slime refining wastewater of Shandong Gold Smelting Co. Ltd was treated by
iron powder replacement method. The effects of iron powder dosage, replacement time, reaction
temperature and pH value on the replacement rate of gold and silver were investigated. The obtained
optimum replacement conditions are: maintaining iron powder dosage of 2.5 kg/m?, reaction temperature
of 60°C, pH value of 0.5, and reaction time of 30 min. The replacement rates under the optimum
conditions are above 95% and 97% for gold and silver, respectively. The sliver replacement rate can reach
over 98% in the industrial application. Compared with zinc powder replacement method, the iron powder
replacement method has high replacement rate, low cost and good production environment advantages,
and its economic benefits are obvious.
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Tab.1 Standard redox potential (AE®) of metal in acidic solution

at 25°C

JLER AE® vs SHE /V o AE® vs SHE /V
Fe?'/Fe -0.447 Ag'/Ag +0.7996
Pb2/Pb -0.1262 Au**/Au +1.498
Cu?/Cu +0.3419 2H'/H2 0.000
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Tab.2 Main composition and content of wastewater

Au/ Ag/ Cu/ Pb/ Fe/ CI/ SO4*/
(mglL) (mgll) (gL) (gL) (L) @@L (L)
HE® 158 132.7  0.75 0.61 043 3524 6781

4

R B
T,
1.3 SEHnd
B E R TSRS R K TR,
B TR L, JT R I —E i)
FEJa s TAER I B RBRRY, N — B[] Ja
ILUE, C ST E R o I I3
BRI T 4 RS, THE SR A B .
y=[1—(V1%61)/(V0*%d0)]*x100% ©6)
A g AEREHRE, % Voo Vi NIEBIIERH
WAL mL; dov o NEBAIER PR &R SR,
mg/mL.

2 ZREWR

2.1 SMEHREZMLE
2.1.1 SRS EN 4 R E R A R

XFHIAE pH=5 M JERE W, Bk FH R 2 kg/m?,
SREHRE N 60°CHIZEAT T, 58 1 B ) S )X}
& REBREWREm, SR 0E 1R,

PRI MM AHR

100
------------- OrmmmmmmmnO
8 | p
'.F
_6 [ ©
<
=
40 |
—— Au
20 | o
O . n
0 10 20 0 o

t/ min

B 1 BRI A0 e AR B R R R

Fig.1 Effect of replacement time on Au and Ag replacement rate
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Fig.2 Effect of Fe powder dosage on Au and Ag replacement rate
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Fig.3 Effect of pH value on Au and Ag replacement rate
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Fig.4 Effect of reaction temperature on Au and Ag replacement rate
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Tab.3 Results of industrial application

- WEHRT(mg/L)  ACEEE/(mg/L)  EHE%
Au Ag Au Ag Au Ag

1# 1.02 99.54 0.03 1.48 96.7 985
2% 0.53 120.1 0.02 1.64 95.8 98.6
3* 0.86 67.67 0.03 1.25 963 98.1
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