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Separation of Zinc from Sulfuric Acid Leachate by Extraction with P507
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Abstract; An extraction system composed of P507 as the extractant and sulfonated kerosene as the diluent was used to
separate zinc from a sulfuric acid leachate containing cobalt, manganese and zinc. The effects of key parameters on zinc
separation efficiency were investigated, including the volume fraction of P507 in organic phase, saponification degree,
pH value of feed, O/W ratio, reaction time, and reaction temperature. The results show that under the following optimal
process conditions, including P507 at 20% by volume, saponification degree of 80% , feed pH of 5, O/W ratio of 1:1,
reaction time of 10 min and reaction temperature of 25 °C, the extraction rate of Zn reaches 99.92%, while the
extraction rates of Mn and Co are just 17.41% and 3.69% , respectively, presenting an excellent separation effect.
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Fig.1 Effect of volume fraction of P507 on extraction rates

of Zn, Mn and Co
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Table 1 Effect of volume fraction of P507 on distribution ratios

of Zn, Mn and Co

) " HEH ST
P507 A EL % o e o
10 1.56 0.078 0.027
20 400.00 0.079 0.030
30 450.00 0.226 0.031
40 499.00 0.337 0.036
50 713.29 0.511 0.109
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Fig.2 Effect of saponification degree on extraction rates

of Zn, Mn and Co
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Table 2  Effect of saponification degree on distribution ratios

of Zn, Mn and Co

s HEMEL L

BAEE % o i o
50 7.61 0.161 0.039
60 11.14 0.169 0.027
70 99.00 0.184 0.046
80 321.58 0.200 0.057
90 375.19 0.284 0.065
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Fig.3 Effect of feed pH on exiraction rates of Zn, Mn and Co
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Table 3  Effect of feed pH on distribution ratios of Zn, Mn and Co

I L
pH {i Zn Mn Co
4.0 177.57 0.084 0.020
4.5 293.12 0.114 0.022
5.0 475.19 0.149 0.045
5.5 908.09 0.288 0.057
6.0 1 .000.00 0.367 0.157

B S A BCR YN 99.79% (13.00% (4.26% . K}
W pH EH KT 5 )5, 5 VRS 26 IO 218 K [l i 7 2
B = AR ARG i 1P AH 2T IRE A AL
AR AE i Rk | A 40 2% ) i 3 D i RHI
pH{E N 5,
2.4 IKILERREEITES BRRAHNE

BHE pH (2l 5, HABSAEAAS K FUARF X8 |
i R AEBCR AN EC HL A IR 4 BN 4 AN 4 BT,
B 7 K LA BEIG R, B AR RS K5 e TR i
FIVGES AR BGRB8 I 5 AR ) K FUAR R L R BE 0 43 E EE
2B, R K FLAR T HE X 42 8 B T 19 AE BUR SE i
W, LREHE HEKFURRI A 101,

100F
80
—a—7Zn
—e— Mn
T 60t —A—Co
R
=
¥ 401
20+
0 %/k”‘./f
0.5 1.0 1.5 2.0 2.5

KA
B4 KILERE T G RER AR

Fig.4 Effect of O/W ratio on extraction rates of Zn, Mn and Co
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Table 4  Effect of O/W ratio on distribution ratios of Zn, Mn and Co

. ] I LY
IKFLER L o i o
0.5 0.94 0.021 0.006
1.0 383.62 0.114 0.020
1.5 2 998.50 0.316 0.059
2.0 4998.00 0.903 0.141
2.5 12 497.50 1.332 0.339
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Fig.5 Effect of reaction time on extraction rates of Zn, Mn and Co
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Table 5 Experimental results of comprehensive conditions

for extraction and separation of Zn

Jr= FEHHUR/ % i AU % AR %
1 99.95 17.30 3.72
2 99.89 17.45 3.69
3 99.93 17.48 3.65
Ty 99.92 17.41 3.69
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