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Abstract

We researched recycle of mixed waste acids including HF, CH;COOH, HNO; produced during semiconductor wafer process.
At first, we recovered HF in form of Na,SiFg by precipitation using NaNO; and Na,SiO;. Concentration of HF was made down
from 110 g/L.initial concectration, to 0.5 g/L and Recovery rate of HF was 99.5%. After recovery of HF, concentration of HNO;
and CH3COOH is 498 g/L, 265 g/L respectively. From that mixed acid, we recovered CH;COOH using 2 stages of fractional
distillation. In first stage, CH;COOH was distilled for separation from HNO;. And in second stage, we recoverd refined
CH;COOH by using fractional distillation for removing a little amount of HNO; in CH;COOH vapor. The concentration of
recovered CH;COOH in second stage is 20% and finally recovery rate of CH;COOH is about 87.5%.
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Fig. 1. Appatarus for 1st vacuum evaporation.
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Fig. 3. Oldershow type column for 2nd fractional dis-
tillation.
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Fig. 4. Removal percentage of Si and HF by adding NaNO;.
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Fig. 5. Recovery percentage of HF by adding Na,SiOj;.
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Fig. 6. XRD Analysis of precipitant powder from waste
acids using NaNOj; and NaySiOs.

Table 1. Result of removing Si and HF using NaNO;

HF HNO, CH;COOH Si
Raw material (waste acid from L. Co.) 110 g1 460 g/l 260 g/t 20 g/l
Filterate after treatment (NaNO;) 20.8 g/l 513 g/l 279 g/l 66 ppm
Table 2. Result of recovery HF using Na,SiO;
HF HNO; CH;COOH
Filterate after treatment (NaNO3) 21 g1 510 g/l 274 g/l
Filterate after treatment (Na,SiO;) 05¢g1 498 g/l 265 g/l
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Table 3. Comparision of commercial Na,SiFg with produced sample

Composition (wt. %) F Na Si remark
Commercial product (J Co., Japan) 61.7 16.8 214 Purity : 98%
Research sample 63.1 16.4 205 Purity : 98.5%
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Fig. 7. Evaporation behavior of acetic and nitric acid
according to vacuum degree.
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Table 4. Composition of synthetic waste acid for 2nd
fractional distillation
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Fig. 11. Experiment plan for removing a little HNO; in
CH;COOH.

Table 5. Result of 2nd fractional distillation experiment for removing HNO,

@ @ @ @ ®
Recovery efficiency of CH;COOH (%) 92.06 92.65 93.75 83.15 92.72
Recovery efficiency of HNO; (%) 0 233 1.16 0 1.61
Concentration of recovered CH;COOH (%) 19.6 260 242 21.1 26.0
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