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A Study on the Recovery of Nitric Acid from Spent Nitric
Etching Solutions by Solvent Extraction
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ABSTRACT

A study has been made on the recovery of nifric acid and valuable metals such as Fe, Cu, Sn, Pb fiom the spent nitric
etching solutions. The effects of extractant type, concentrations. phase ratios and selectivity from Fe, Cu, Sn, Pb on nitric acid
extraction were studied. The resuits showed that TBP as an exiractant for recovering of nitric acid was more effective than
Alamine336, and the optimal concentration of TBP was found 1o be 60~70% of organic phase. Also, the nitric acid were only
extracted by TBP from the spent etching solutions and the heavy metals such as Fe, Cu, Sn, Pb were not cxtracted above 0.1N
nitrie acid in spent etching solutions. From the analysis of McCabe-Thiele diagram, the extraction of 95% nitdc acid is attained
at a ratio of O/A=3 with five stages by 60% TBP and the siripping of 98% nitric acid from 80 g/l nitric acid in organic phase
is attained at a ratio of O/A=1 with four stages by distilled water.
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Table 1. Chemical composition of waste PCB solution

Elements Cn Pb Sn Fe HNO,
Conc. (gfl) | 335 40.1 443 21.4 3.5~4.5N
Table 2. Structure and manufacture of extractanis
TBP Alamine336
Structure R3-P=0 R.N
Tue (R=CH,(CH,),CH,) {R=CHy,(CH,))
Mumufactuze Yakuri Pure Chemical. Co. Henkel. Co.
(Japan)
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Fig. 1. Effect of concentration of exlractanl in the extraction of
HNO, (0/A=1, 25°C, 4.0N HNO:).
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Fig. 3. McCabe-Thiele Diagram of HNO, extracled by TBP
(25°C, SO%TRF).
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25°C. 50%TBP).
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Table 3. The stripping of HNO,

Organie O/A | Temp. | Stripping sal. pigliu(l,i)

509%TRP 1 | 25°C | Distilled water 85.8

T0%TBP 1 | 25°C | Distilled water 813
40% Alamine336 | 1 | 25°C | Distilled water 429
40% Alamine336 | 1 | 50°C | Distilled water 429
40% Alamine33a | 1 | 25°C 03M NaCl 4240
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