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Abstract The FeCl; waste solution used to etch various metals contains valuable metal such as nickel. In this study, we
recovered as high purity nickel carbonate crystalline powders from nickel-containing etching waste solution after regeneration
of iron chloride. Firstly we eliminated about of the iron impurities under the condition of pH 4 using 5% NaOH aqueous
solution and then removed the remaining impurities such as Ca, Mn and Zn etc. by using solvent extractant D2EHPA (Di-
(2-ethylhexyl) phosphoric acid). Thereafter, nickel carbonate powder having a purity of 99.9 % or more was obtained through
reaction with sodium carbonate in a nickel chloride solution.
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Table 1 Table 3

The typical composition of waste iron etching solution Element content of raffinate solution used in this experimental
Metalion Fe” Fe” Ni Cu Cr Mn Zn Al Element Ni Fe Mn Ca Zn Mg
Unit % % % % % ppm ppm ppm Unit % ppm ppm ppm  ppm  ppm
Content 6~12 2~8 1~3 2~3 1~3 1,500 200 50 Content 109 62289 1,254 327 745 11
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Table 2

Waste Fe-Ni
etching solution

€——KMC-P
Solvent Extraction

V  Water Phase
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solution
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Control of pH
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v
Washing/Drying
2
Analysis

Fig. 1. Experimental process chart for the preparation of nickel
carbonate.
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Component of the iron chloride waste solution before and after regeneration process

Analyms Unit Waste Oxidation After solvent_ extraction Test method
item solution solution & concentration

FeCl, % 29 38 41 KSM 1118
FeCl, % 10 0.1 - KSM 1118
Ni ppm 17,300 18,600 71 ICP

Cr ppm 243 244 3 ICP

Cu ppm 17 15 N.D ICp
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Fig. 2. Change of metal ion concentration in solution according
to pH.

Table 4
Element content of raffinate solution after the elimination of
impurities at the condition of pH =4

Element Fe Mn Ca Zn Mg
Unit ppm  ppm  ppm ppm  ppm
Before process 6,280 1,254 327 745 11
After process 148 971 281 553 10

Removal efficiency (%) 97.6 22,6 141 259 182
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Fig. 3. Change of metal ion concentration in solution according

to D2EHPA solvent extraction stages.
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Table 6
The component of manufactured nickel carbonate in this
experiment
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Table 5
Element contents of solution after the D2EHPA solvent extraction stages
Solvent extraction Ni (%) Fe (ppm) Mn (ppm) Ca (ppm) Zn (ppm) Mg (ppm)
Before 7.6 148 971 281 553 10
St 1 6.7 1 115 4 7 7
age 2 6.0 N.D 8 1 11 4
3 6.0 N.D 5 N.D N.D N.D
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Fig. 4. (a) PSA particles distribution, (b) XRD pattern, (c) and (d) SEM images of the manufactured nickel carbonate.
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