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Abstract

Cementation and solvent extraction processes were studied to separate nickel and iron ions from the H,SO, leaching solution
with 47 g/L. Fe(Fe?*/Fe**=1.03), 23.5 g/L. Ni and 0.90 M H,SO, which leached from Fe-Ni alloy. Iron powder was used as a
reducing agent for the cementation of Ni ion from the leaching solution. The reduction percentage of Ni ion was 17~20% by
adding 4 times stoichiometric amount of iron powder at 60~80 . This may result from the fact that the cementation of Ni ion
occurred after the reduction of Fe** to Fe?* and the neutralization of H,SO, with iron powder. The cementation process was
proved to be unfeasible for the separation/recovery of Ni ion from the leaching solution including Fe** as a major component.
Fe? present in the leaching solution was converted to Fe** for solvent extraction of Fe ion using D2EHPA in kerosene as a
extractant. The oxidation of Fe?* to Fe** was completed by the addition of 1.2 times stoichiometric amount of 35% H,0,. 99.6%
Fe** was extracted from the leaching solution (23.5 g/L. Fe*) by 4 stages cross-current extraction using 20 vol.% D2EHPA in
kerosene. NiSO, solution with 98.5% purity was recovered from the H,SO, leaching solution of scrapped Fe-Ni alloy.
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Table 1. Chemical composition of the leaching solution of Fe-Ni alloy with H,SO, solution.

Elements Fe Ni Zn

Mg Ca Ti Al Co

Composition (mg/L) 47 ¢/l 235 g/l 110

93 35.8 14.6 10 6.8
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Fig. 1. Effect of number of times the stoichiometric amount
of iron powder on the reduction of Ni ion. (Reaction
temperature; 60°C, time; 120 min., volume of
leaching solution; 250 ml)
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Fig. 2. Effect of number of times the stoichiometric amount
of iron powder on the reduction of Fe** to Fe™.
(Reaction temperature; 60°C, time; 20 min., volume
of leaching solution; 250 ml)
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Fig. 3. Effect of the temperature on the reduction of Ni ion.
(Iron powder; 4 times the stoichiometric amount,

reaction time; 120 min., volume of leaching solution;
250 ml)
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Fig. 4. Effect of different extractants and intial pH of the
feed solution on metal extraction. Aqueous phase,
11.75 g/L Ni**, 11.9 g/ Fe**, 11.6 g/L Fe**; O/A, 1;
contact time, 2 hours; temperature, 25°C.
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Fig. 5. Effect of the concentration of D2EHPA and intial pH
of the feed solution on extraction of Fe** and Fe>*.
Aqueous phase, 11.75 g/L. Ni**, 11.9 g/L Fe?*, 11.6 g/
L Fe**; O/A, 1; contact time, 2 hours; temperature,
25°C.
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Table 2. Chemical composition of the leaching solution after 4 stages cross current extraction of Fe* with 20 vol.% D2EHPA.
Aqueous phase, 11.75 g/l Ni**, 23.5 ¢/IL Fe**; O/A, 1; contact time, 2 hours; temperature, 25°C.

Elements Fe Ni Zn

Mg Ca Ti Al Co

Composition (mg/L) 94 11.71 g/l 21

45 152 <1 1.8 <1
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