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Comprehensive Utilization of Mother Liquor Containing
Arsenic and Nickel and High Acid Copper Sulfate

LUO Zhaorong, DAI Zhenwei, ZHANG Fei, XIE Taili

(Guixi Smelter, Jiangxi Copper Company Limited, Guixi 335424, Jiangxi, China)

Abstract: According to the characteristics of arsenic, nickel and high acid in the mother liquor of copper
sulfate crystal, the industrial experiments of neutralization, copper and nickel sedimentation were carried
out successively by pH value regulation method according to orthogonal experiment, and the effects of
reaction time and pH value on separation effect were investigated. The results show that copper, arsenic
and nickel can be recovered effectively by adjusting pH value of mother liquor with liquid alkali. The
optimum parameters of neutralization reaction are as follows: terminal pH value is 2. 5— 3.0, reaction
time is 1. 5 h, natural temperature rise, more than 98% of arsenic can be recovered in the form of copper-
arsenic slag, and successfully separated from nickel; The precipitation rate of copper is >>93% when the
final pH value of copper precipitation reaction is 6. 0—6.5, the reaction time is 1.0 h, and the reaction
temperature is 80—90 C; The pH value of the end point of nickel precipitation reaction is 10. 0—10. 5,
the reaction time is 2. 0 h, and the nickel precipitation rate is >>98% at room temperature. The mother liquor
of nickel precipitation after treatment contains copper <_50 mg/L, arsenic <5 mg/L, nickel <100 mg/L,
the mother liquor has been effectively treated. The copper recovery rate is >>96%, the arsenic recovery
rate is >98% ., and the nickel recovery rate is >>84%.

Key words: copper sulfate crystal mother liquor; arsenic-containing wastewater; nickel-containing wastewater;

nickel recovery; waste water resource recovery
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Table 1 Neutralization experiment parameters

e #espH Rt l/h] Hok % pH R Rl /h
1-1 1.5 0.5 1-11 1.5 1.5
1-2 2.0 0.5 1-12 2.0 1.5
1-3 2.5 0.5 1-13 2.5 1.5
1-4 3.0 0.5 1-14 3.0 1.5
1-5 3.5 0.5 1-15 3.5 1.5
1-6 1.5 1.0 1-16 1.5 2.0
1-7 2.0 1.0 1-17 2.0 2.0
1-8 2.5 1.0 1-18 2.5 2.0
1-9 3.0 1.0 1-19 3.0 2.0
1-10 3.5 1.0 1-20 3.5 2.0

1.4.2  PUalRee it

WFFE 1 2l pH BN I [ X I0 A 280 1 5
HORUE AL A 10 m® HABAR G S B3 2 fro .
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Table 2 Experimental parameters of copper precipitation

Mk & pH  SUREE/D| Mok 28 pH R RCA /b
2-1 4 0.5 2-11 4 1.5
2-2 5 0.5 2-12 5 1.5
2-3 6 0.5 2-13 6 1.5
2-4 7 0.5 2-14 7 1.5
2-5 8 0.5 2-15 8 1.5
2-6 4 1.0 2-16 4 2.0
2-7 5 1.0 2-17 5 2.0
2-8 6 1.0 2-18 6 2.0
2-9 7 1.0 2-19 7 2.0
2-10 8 1.0 2-20 8 2.0

1.4.3 VYU R
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Table 3 Experimental parameters of nickel precipitation

ok KaipH  ROiEtEh ) R K pH RO El/h
3-1 6 0.5 3-11 6 1.5
3-2 7 0.5 3-12 7 1.5
3-3 8 0.5 3-13 8 1.5
3-4 9 0.5 3-14 9 1.5
3-5 10 0.5 3-15 10 1.5
3-6 6 1.0 3-16 6 2.0
3-7 7 1.0 3-17 7 2.0
3-8 8 Lo 3-18 8 2.0
3-9 9 1.0 3-19 9 2.0
3-10 10 1.0 3-20 10 2.0
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Table 4 Precipitation rate of elements in each process
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Table 5 Typical compositions of copper arsenic

slag and nickel-rich slag /%
R Cu As Ni
ORI 27.91 19. 24 2.15
R 1.87 0.07 29. 20
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