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Abstract

Recovery of acids from the waste etching solution of containing nitric, hydrofluoric
and acetic acid discharged from silicon wafer manufacturing process has been
attempted by using solvent extraction method. With EHA(2-Ethylhexlalcohol) for acetic
acid and TBP(Tri -butly Phosphate) for nitic and hydrofluoric acid as extraction agent
was carried on experiment to obtain the process design data in separation procedure.
From the McCabe—Thiele diagram analysis, we obtained the optimum conditions of
phase ratio(O/A) and stages to separate the each acid sequently from the mixture
acids. The recovery yield was obtained 90% above for acetic acid from the acid
mixtures, 90% above for nitric acid from acetic acid extraction raffinate and then 67%
above for hydrofluoric acid from final extraction raffinate.
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Table 2-1. Composition of waste etching solution(g/ 4 ).

Acids Metal
- HNO, HF CH3;COOH Si
Real 487 113 230 19.6
. 487 113 230 -
Synthetic
221.9 51.5- - -

v AEd

ME T/t 08 $£4 3 57188 TeflonA A9 vlojAd] ¥3 AFuukrl2 ¢ 500rpm
OS2 AFAL mutstdth avrs £ E3E AE TeflonAl 920 7jolx AT H A
T F4e BIdsdd. £4Fd FAHEn g AEEE ICUTon chromatography :
MetrohmAh&47171-& ©] &3l &8 {14z 59 4& 7344

3880 EFH 90N F e FEHEE ZAE AHRE EHAZ $EFig. 3-1914 &4

=

FEHE =23 AE & F

A& FA3H.

_48_



8

-—e— Acetic acid

0 —m— Nitric acid
© —a— Hydrofluoric acid
o
- |
% & 0o * -
5 %
i
2 a for2idol - -
3] -
b}
10
D " N .
0 5 1 15 20 B 30 35

Mixing time {(min)

Fig.3-1 Extraction rate of acids with EHA(O/A=1.0).
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Fig.3-2 Extraction rate of acids with TBP(O/A=1.0).
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Fig.3-3 The effect of phase ratio on the extraction of acids with EHA.
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Fig.3-4 The effect of phase ratio on the separation factor of acids with EHA.
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Fig.3-5 The effect of phase ratio on the extraction of acids with TBP.
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Fig.3-6 The effect of phase ratio on the separation factor of acids with TBP.
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Table. 3-1 Conentration result of McCabe-Thiele analysis (g/4).

. Conc. of extraction(A/O=1/3, 6stage)
Initial conc. .
Aquous Organic
Acetic acid 230 0 66.2
Nitric acid 487 222 108
Hydrofluoric acid 113 51.5 25.2
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Fig.3-7 Extraction isotherms in acid mixture with EHA.
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Table 3-2. Removal of acid in EHA by scrubbing test.

After 4 stage (g/¢) O/A=7

Before (g/4) ™ o1 6mol 10mol

HNOs3 107.8 35 22.0 28.5
HF 25.0 7.0 3.7 54
impurity total 132.8 42 25,7 339
Removal of HNO;HF(%) 68.4 80.6 74.5
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Fig. 3-8 Scrubbing test for recovery of acetic acid with EHA.
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Fig. 3-9 Stripping isotherms of acetic acid from EHA with water.
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Fig.3-10 Flowsheet of the acetic acid recovery process from waste liquor.
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Table 3-3 Concentration result of McCabe-Thiele Analysis(g/#)

Conc. of extraction
Initial conc. (A/O=1/2, 4stage)
Aquous Organic
Nitric acid 221.9 0 100.6
Hydrofluoric acid 51.5 34.3 10
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Fig. 3-11 Extraction isotherm of HNOj3; HF in acid mixture with TBP.
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Fig. 3-12. Scrubbing test for recovery of HNO; with TBP.
(Scrubhing solution : 12.0mol HNO3, O/A=55)
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Fig. 3-13 Stripping isotherm of HNOs; with water.
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Fig. 3-14. Flowsheet of the acids recovery process from the mixed acids
containing HNO3 and HF.
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