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Abstract

Solvent extraction and chemical reduction experiments have been performed to separate iron and nicke! from a spent FeCly
etching solution and to recover nickel metal. Tt was possible to separate iron and nickel by extracting the spent solution with
Alamine336. At the O/A ratio of 7:1, iron extraction percentage of 99% was obtained. In the stripping of the loaded organic with
0.01M HCI solution, iron stripping percentage of 99% was obtained when the A/O ratio was 7:1. When the pH of the raffinate
was controlled to be 10.5, nickel metal powder with 99% purity was obtained by using hydrazine as a reducing agent at 100°C.
A process was suggested to recover nickel metal from the spent FeCl; solution and to regenerate etching solution.
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Table 1. Chemical composition of a spent FeCl; solution resulted
from the etching of lead frame.

Element Concentration (g/L)
Total iron 144.0
Fe(llI) 114.8
Total chloride 3123
Ni 4.8
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Fig. 1. Variation of the mole percentage of hydrazine species
with the solution pH.
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Fig. 2. Comparison of the pH values between measured and
calculated in this study.
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Fig. 3. Titration curves for the 0.17M NiCl, with NaOH and
NH; solution.
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Fig. 4. XRD patterns of nickel metal powder obtained from
a synthetic NiCl, solution.
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Fig. 5. Variation of extraction percentage of iron with the
volume ratio of organic to aqueous.
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Fig. 8. XRD pattern of nickel metal powder obtained from
the spent FeCl; etching solution.

Table 2. Chemical composition of nickel powder obtained
from the spent FeCl; etching solution by solvent
extraction and chemical reduction with hydrazine.

Element Weight percentage

Ni > 99

Mn < 0.1

Si < 0.01

Ca < 0.01

Al < 0.001

Cr < 0.001

Cl < 0.001
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Fig. 9. Flow diagram for the proposed process to recover
nickel from the spent FeCl; etching solution.
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