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Abstract : This study was carried out the fundamental experiment to investigate the pervaporation process
through NaA zeolite membrane for recycling the wasted isopropyl alcohol(IPA) in semiconductor cleaning processes.
The NaA zeolite membrane used showed the excellent separation performance for full range of feed concentration
and at high temperature operation. At 80 in operation temperature and 90 wit% IPA in feed concentration, the
separation performance was obtained about 1,500 g/m2/hr in the permeation flux and more than 1,000 in the
separation factor. In continuous operation of dehydration of IPA, the average permeation flux was obtained about
1,000 g/m2/hr at 80 and 90 wt% IPA feed concentration.

Keywords : pervaporation, zeolite membrane, IPA dehydration, NaA zeolite

1.4 = & 581349 Ae Was Hw gon 4%
53 BoplAE 7)1E 2HL YA & Je TH
A=

shahugio) WA wet Be ¥ ouixyt o HEel i Pae] uiEsn i

FHEA HZE A HF7 2 33 2AS ¢ Aoz F71E ¥F FTAHL UREY HU1E/
& EFE0] 2FA FHEHES A= Ao
¥ 22 2 2H{e-mail : hosange@lifenet kyungil.ackr) Atk o) Fw) EHEL BTy Sskd 3wl

158



NaA ALEOIE ool o3 ojaxzy dag f£gole) g4 ¥ol B4 159

F o] o]&FHY AR IFEEe {F7EE
7] 93] 270 o)de] SFEHE ARt A|A A&
Fo] g2 FAHE 71d ¥uk ofyel benzene,
cyclohexane 59] 5 EFE& Al&-sof stz $7
2H FAFE HA Yof o)F gAE & de o
g 71e4 o] wjg AAs)t)
Tl EF 7718AY 2ol Uid Fgsd
g3Ho] d2 F/IEUA dB gl o=
At 1 F e AR} 43L/E A
i ZF o] BobxHA A Ao gt
A& 4sta, Bl s =2 S
22 Aol BAE ZHA Fof, Fagut
G of] 7R w9} FA o] thy
Al o]FolA|3 9o, old W B AEE
[}

Y31 ot 1)54E 2 1R 2T 7

oj £ kI B
et

N
i to

R
2 g
£ > L e ode

==

g
o

1=}
o,
N
off
K-
=5
G
-
A
N,
ol
i
o
il
re
-
3
™,
0%

A F718Ae] deE T, b & e B
o e RHEA g5 e o FEo|ch u
A ol B 7w %e nrieAd 2T
MEat7] fJstd 71&9] ©dute] oz

3 agpzEew, Elew), ag)n £8etd oj27)7
A g AP EEd A7t JYP=o] Fok
(3-6).

B Az FHAME 7R dF AHE AA
328 N Foll B2EES AAN 8l =&
FE ARRE ARTHE AT JdoH, x2Es
A FaE] 3P o)AZZHYI(PAIS ALE
e FATHANA thFe #HPAZE BAS T Qlth
o7l g HIPAE Rdele] v dgde
AHEEol AF HrEn de ARt 2y %
AFAolA TS E HIPAE FESHEHA~60 wi%)
o] Folr ARE ARESAY, H7IER H¥A=
grldle 22429 29 T B2 EAF] s
Aok mhebA, dAjst 2o) mrte] U8<l IPAE &
S wer AesriEvke §7 FsHo|n
duz] ekl FHom A S RrrhH
7t 22 AdeE AFEY 5 ol 3 A
o] 2t ALE AP 2 ofn)7} Aok

WA G4 TN TS HIPAS TEA

Table 1. Details of NaA Zeolite Membrane

Mean pore diameter 1 ym
Porosity 40%
Inner diameter 9 mm
Outer diameter 12 mm
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Table 2. Properties of Spent [PA from Semiconductor
Cleaning Process

Water content o12- 18 w%
Particle(1ym above) ~500 ea/mL
Sulfate ion <10 ppm
Fe ion <10 ppm
Silica <10 ppm
Na ion <10 ppm
Non-volatile <1 wt%
Resistivity 2 ¥Q@-m
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A @ Vacuum pump F : Feed pump
B : Pirani gauge G: Water bath
C : Cold trap H: Feed tank
D : Permeation cell I : Thermometer
E : Membrane

Fig. 2. Schematic drawings of experimental apparatus
through pervaporation.
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Fig. 3. Schematic drawings of permeation cell.
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Fig. 4. Comparison of pervaporation through NaA zeolite
membrane.
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Fig. 5. Temperature dependence of total permeate flux
through pervaporation in zeolite membrane.
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Fig. 6. Temperature dependence of separation factor
through pervaporation in zeolite membrane.
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Fig. 7. Total permeate flux with feed concentration.
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