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Separation of Nickel from Manganese, Magnesium and Calcium
Using Synergistic Solvent Extraction System of P204/4PC

ZENG Li, SUN Zhen, GUAN Wen-juan, ZHANG Gui-qing
(School of Metallurgy and Environment, Central South University, Changsha 410083, China. Corresponding
author; ZENG Li, E-mail. yuanzhenxia_1104@ aliyun. com)

Abstract; The separation of nickel from manganese, magnesium and calcium by solvent
extraction with new synergistic system was studied. The effects of organic phase ratio, equilibrium
pH value and equilibrium time on extraction separation were investigated, and nickel extraction
and stripping isotherms were plotted. The results showed that the organic phase composed of
1.25 mol/L 4PC (L) + 0.25 mol/L P204 ( HA) was used after 5 levels of countercurrent
extraction, the extraction rate of nickel reached 98. 7% , and the extraction rate of other impurity
metals were nearly below 5% . The loaded organic phase was subjected to a three-stage
countercurrent stripping, the stripping rate of nickel reached 98. 2% , and the content of nickel in
the organic phase was less than 0. 1 g/L.
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Table 1 Metal extraction rate with different extration systems(pH., =1.80,¢,/¢, =1:1, t=30 min)
. E/% D/%
AEIUARF
Ni Mn Mg Ca Ni Mn Mg Ca
4pC 0.06 0.05 0.04 0.08 0. 000 6 0.0005 0.000 4 0.000 8
P204 0.39 7.21 0.34 33.31 0.0039 0.0777 0.003 4 0.499 5
4PC/P204 53.68 14. 81 0.01 0.03 1.1589 0.1738 0.000 1 0.000 3
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Fig. 1 Effect of P204 concentration on metal
extraction by 4PC/P204 system
(pH=2.0, ¢,/¢, =1:1, =30 min)
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Fig. 2 Effect of 4PC concentration on metal
extraction by 4PC/P204 system
(pH=2.0, ¢,/¢, =1:1,t=30 min)
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Fig. 3 Effect of equilibrium pH on metal extraction by
4PC/ P204 system (pH=2.2, ¢,/¢,=1:1,
t=30 min)
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Fig. 4 Effect of time on metal extraction by 4PC/P204
system (pH=2.2, ¢ ,/¢, =1:1, Saponification
of organic solution =40% )
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Fig. 5 Nickel extraction isotherm by 4PC/P204
system and its McCabe-Thiele diagram
(pH= 2.2, ¢,/¢, =2:3, t=10 min)
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Fig. 6 Nickel stripping isotherm by 4PC/P204 system
and its McCabe-Thiele diagram
(0.75 mol/L H,SO,,t=10 min)
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PR S5 B B0 R0,
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0. 25 mol/L P204 2 A HLAH , BHERI 4h pH
2.20, A HLA ALK 40% , & HFE 4 10 min, §7
PR 200 t/min, ¢ /@, A 2: 3, X & Ni*
3.118 g¢/L, Mn** 2.813 g/L, Mg>* 1.390 g/L,
Ca’*0.449 g/L WRMR AT 5 AL i AL I,
BRIFERUCRIEF] 98. 7% , oAl 4% i 4 Jd B9 2 BUR
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