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Abstract

A research for the recovery of the metal with high purity from the waste tin plating solution was carried out. First, tin plating
waste solution was tested to remove the organic substances and metallic impurities such as Fe, Zn, Na etc. using ion exchange
resin having iminodiacetic functional groups (Lewatit TP 207). Second, the tin solution was purified to obtain the high purity
tin solution using ion exchange resin having ethylhexyl-phosphate functional groups (Lewatit VPOC 1026). Finally, 99.98% of
the high purity of tin metal can be recovered from the purified solution by cyclone type electrowinning method.
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Table 1. Chemical composition of waste tin plating solution (unit: ppm)
Sn (%) Fe Zn Na Ca Mg Cu Ni Pb TOC
1.58 5.7 1.2 25.0 17.1 5.4 5.1 118.2 29.0 43,272
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Fig. 3. Schematic diagram of cyclone electrolytic cell.
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Fig. 4. Recovery percentage and concentration of Sn at
various pH of the solution by Lewatit TP 207.
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Table 2. Concentration variation of metal ions at various pH of the solution by Lewatit TP 207 (unit : ppm)

Sn Fe Zn Mg Cu Ni Pb

Initial tin plating solution 15800 5.7 12 5.4 5.1 118.2 29.0
pH 0.5 4622 0.4 0.2 0.2 1.8 0.4 1.0

pH 1.0 12402 0.7 0.2 0.2 32 13 1.2

pH 1.5 14237 1.0 0.3 0.2 5.0 3.1 2.8

pH 2.0 15194 1.4 0.3 0.3 5.0 11.0 4.1
pH 2.5 15740 2.0 0.7 0.3 5.0 52.5 12.0
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Fig. 5. Recovery percentage and concentration of Sn at
various pH of the solution by Lewatit VPOC 1026.
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Table 3. Concentration variation of metal ions at various pH of the solution by Lewatit VPOC 1026  (unit : ppm)

Sn Fe Zn Mg Cu Ni Pb

Initial tin plating solution 15,194 1.4 0.3 0.3 5.0 11.0 4.1
pH 0.5 7,214 0.4 0.2 0.2 0.4 0.2 0.3

pH 1.0 13,422 0.4 0.2 0.2 0.5 0.5 0.3

pH 1.5 14,421 0.5 0.3 0.3 0.7 0.9 0.5

pH 2.0 14,724 0.5 0.3 0.3 1.4 1.8 1.0

pH 2.5 15,003 0.5 0.3 0.3 2.6 4.8 1.8
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Table 4. Chemical composition of recovered tin metal by
cyclone electrowinning (unit : ppm)

Sn(%) Fe Zn Mg Cu Ni Pb
99.98 15 22 10 92 12 42
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