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Abstract It has been known that there are large amount of nitric acid and valuable metals, copper in the
plating waste solution of automobile wheel. As nitric acid and valuable metals are high price and toxic, they
should be recovered for economics and environment. Plating waste was extracted with TBP diluted with
kerosene. The concentration of nitric acid in aqueous phase was analyzed by titration method by NaOH
solution (0.1~1.0N) and the amount of metals by ICP-MS and ICP-AES. The concentration of copper in
plating waste were 76,850 mg/L. The concentration of nitric acid in plating waste was 1.02 M. After three
step extraction was performed with 50% TBP, each organic phase was stripped three times with distilled
water to obtain 48.1% of nitric acid. Purity of final nitric acid was over 99.9% by ICP analysis. After
recovery of nitric acid, copper was extracted with various solvent extractors like PC 88A, D2EPHA, LIX 84
and ISE 106. Among these extractors, 92% of copper was recovered by ISE 106 after 1st extraction and
30% H>SO4 stripping. Copper ion was reduced with NoHs to make metal powders, respectively.
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[Fig. 1] Chemicals of solvent extractions for nitric acid or
copper




A3t A wgveldeozye WA 9 g 85

(PerkinElmer ELAN DRC-e) % ICP-AES (Geoplasma,
BIY-70plus) 5-& o]&3fo] EA5}9ch

Recycled HNO;

—)‘ HNO; leaching ‘

Leach Liquer

) Raffinate (
Extraction | | Solvent Extraction of Cu ‘

Loaded Organic (
HNO: ‘ Stripping by 30 % H,SO. ‘

)o— water ‘

Organic
recycle

|

——————

Stripping

Slurry reduction ‘
of Cu by N,H,

‘ Cu Metal powder ‘

[Fig. 2] Scheme of extraction process of nitric acid and
copper from plating waste
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[Table 1] Concentration of metal ions contained in the -% 40
plating waste solution. sp 1 : Initial Make-up I
of stripping bath. sp 2 : After 30 times of ¥
stripping with nitric acid. sp 3 : After 164 5 2
times of stripping with nitric acid. o
o
Element sp 1 sp 2 sp 3 ‘g 10
]
Al (mg/L) 1.8 7182 1492 g 0
o 0 20 40 60 80 100
Cu (mg/L) 4287 43150 76850 Concentration of TBP
Ni (mg/L) 25 24610 51990 [Fig. 4] Extraction percentage with various concentrations
of TBP with kerosine diluent
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[Fig. 6] Extraction of nitric acid from plating waste
followed by 3 times stripping at every extraction

stage with 50% TBP diluted with kerosine
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[Fig. 71 Extraction rates of copper by various 25% solvent
extractors followed by stripping with 30% H,SO4
solution.
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[Fig. 81 (a) SEM images of copper powder synthesized by
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(right), size bar is 1 x m. (b) XRD result of
copper powder.
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