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Table 1 The element content in purification residue
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Fig.1 Pyrometallurgical process flow of

purification residue
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Fig.2 Nitric acid treatment process of

purification residue
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Fig.3 Sulfuric acid treatment process of

purification residue
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Fig.4 Effect of sulfuric acid concentration

on copper leaching rate in purification residue
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Fig. 6 Effect of reaction time on copper

leaching rate in purification residue
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leaching rate in purification residue
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Fig.8 Effect of salt addition amount on silver

content of reaction mixture from purification residue
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Table 2 Test results of different amount of
purified slag
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=/t

Ag Cu Ag Cu (mg-L~1)
1.2 20. 12 26. 81 71.31 0.32 0.5
1.5 18.91 28.90 70. 20 0.30 0.7
1.8 17. 65 29.56 71.02 0.33 0.6
2.0 16.70 30.23 71.12 0.35 0.7

22 BRI R Ak A B T A N AR AR
AR R B T A S8R, vl LSk
BRI R R R R R A R A R
LR T EBER 70% VLR B E P H SRR
0.4% LT, @btz Ml AR B 1% 875 1 mg/L
PIRiR8 THE B,

4 &g
1) G B R L A f  i  o



2023 4E2 A1 M

UL S« B PR R U b B AR 1) 2 1R - 45 -

L, 7 R 2R PRI IR JEE 6% (IRIE] L 5:
1 EBEIMA R 27,5 ke/t SV IREE 75 °C R s [A]
2h T, B R R AR AR 999% L b R TR
WA B ATFE R 0.5 mg/L,

2) Az S e R BB TR ok Ak B VA i T 25
PEos It HisfriesE . Wil iR i, Se 3 1
HA AR A 800 B iR R R S AR E TE 70% LA
i AR A S R AR T 0. 4% , ki IR R
HERE T 1 mg/L LT,

3) K IR RRIAAL BV AL T, w] A R S v AL i
T YT, O AR R E AR BIR i b, BT
KA T2 KA R IE AL B AL T2 AR T
BB, B R ZTF 53R

=3
(1] JAEER, EJk, AGmA. AR E K - ek b 1 - v

FRERAEHT TS 1], hIEA EIfi4, 2014, 43(3) 164 —66.

ZHOU Tingxi, WANG Shaolong, DENG Yuanjiu. Study on new

process of silver powder dehydration-washing water treatment-waste

electrolysis solution purification in process of crude silver electroly-

sis[ J]. China Nonferrous Metallurgy, 2014, 43(3) .64 - 66.
[2] skik4&, £33k, BW, 5. RBEHERSL T 200 1], 5

45, 2018, 39(3) :74 -76.

ZHANG Xuandong, WANG Huan, ZHAO Yu, et al. Analysis of

purification technology for silver electrolyte waste solution [ J].

Gold, 2018, 39(3) .74 -76.

(3] FOKV, TRIK, Mok 5. B A BOK i A8 12

FSZER[I]. PEA @R, 2018, 47(5) 145 -48.

ZHONG Shuiping, WANG June, ZHANG Huanran, et al. A new

process of hydrolysis and purification of silver electrolyte and its

application practice [ J ]. China Nonferrous Metallurgy, 2018,
47(5) :45 -48.

ZER, MR, R, S SRR L 2R
[1]. hEH GRS, 2019, 48(2): 77 -79,89.

LI Yudong, YANG Jiawang, YE Zhonglin, et al. Experimental
study on new purification process of silver electrolyte [ J]. China
Nonferrous Metallurgy, 2019, 48(2) . 77 -79,89.

PRI, WA, PIRRG A, — R R ARG i R A
&)@ M B . CN108070712A[ P]. 2018-05-25.

JIANG Chaojin, HUANG Qianjun, XIE Zhaofeng, et al. Recovery
method for valuable metals in silver electrolysis mother liquor puri-
fication slag: CN108070712A[ P]. 2018-05-25.

WA, e, kA 5. BRI G £ T
ARO[ T]. B4, 2016(11) 162 - 65.

YANG Dexiang, ZHOU Xianhui, YANG Jisheng, et al. Practice of
comprehensive recovery of valuable metals from silver electrolyte
[J].Gold, 2016(11) :62 —65.

FEde, T, RBKME. AR LES ORI T2
[J]. HFAEEE, 2013(11) :34 -35.

WANG Shaolong, DING Xu, YU Qiuyan. New process of compre-
hensive recovery and utilization of silver electrolysis waste liquid
[J]. World Nonferrous Metals, 2013 (11) ;34 —35.

DINARDO O, BT, SAHTE AL BRIR A B (9 45 i B
[J]. M¥kiR4:, 1986(3):12 -23.

DINARDO O, ZHAO Baixiang. Solubility of silver chloride in fer-
ric chloride leaching medium[ J]. Hydrometallurgy of China, 1986
(3):12 -23.

ThEsy, R, H SR AL A ] A SRR IR R T[T ). ik
14, 2019, 38(4):311 -314.

MA Yun, FENG Hui. Preparation of PbSO, Using PbCl, slag contai-
ning AgCl[ J]. Hydrometallurgy of China, 2019, 38(4) :311 -314.

Study on separation of copper and silver from purification residue of silver electrolyte
ZHAO Zhupeng, ZHANG Shanhui, CUI Jiayou, ZHANG Teng, HE Dongxiao
(Shandong Humon Smelting Co. , Lid. , Yantai 264109, China)

Abstract; The purification slag produced in the purification process of silver electrolyte has a high copper content.
There are the features of long copper removal period, low gold and silver direct yield in the traditional pyrotechnic
process and the generated soot containing gold and silver needs secondary treatment, which increases the treatment
cost for the treatment of purification slag. In this paper, sulfuric acid method was used to treat the purification
residue produced in the purification process of silver electrolyte. The results showed that the leaching rate of copper
could reach more than 99% and the silver content in the solution could be reduced to 0. 5 mg/L by sulfuric acid wet
process with sulfuric acid concentration of 6% , reaction temperature of 75 °C , reaction time of 2 h, liquid-solid
ratio of 5: 1, and salt dosage of 11 g. The separation of silver and copper was realized and the silver content in the
leaching residue could be stabilized at more than 70% and the copper content was less than 0.4% by the
production process application. Compared with the traditional treatment process, this process has the advantages of
simple operation and good economic and environmental benefits.

Key words: silver electrolyte; purification residue; copper; sulfuric acid ;silver;wet process



