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Abstract: MFI (Mobil Five) structured hydrophobic ZSM-5 zeolite membrane was used for selective pervaporation of
trichlorinated organic compounds(trichloromethane, trichloroethane, trichloroethylene) from their aqueous solutions. ZSM-5
zeolite membrane was hydrothermally synthesized on the inside of a porous stainless steel tube by secondary growth
employing ZSM-5 seed powders. Separation factors for each binary mixtures were observed 16~66 for trichlorometh-
ane/water, 3.3~4.6 for trichloroethane/water and 1.4~8 for trichloroethylene/water at the experimental conditions of the
feed mole fraction from 0.0001 to 0.001 with temperature ranged 25~35°C.
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Fig. 1. A schematic diagram of pervaporation apparatus.
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Fig. 2. XRD patterns for standard ZSM-5 and synthesized
ZSM-5 zeolite.

Fig. 3. Surface of ZSM-5 zeolite membrane on sintered
SUS tube.
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Fig. 4. Cross section of ZSM-5 zeolite membrane on
sintered SUS tube.

B — y TCOs/y water
<3 = -
X TCOs/ X water

4m
X
M
Jm
>

o
[l
)

a}m il
T
L Mo

=32 m

258 .

ofN
N
2,

ﬂllﬂ
i
!
)
g r‘Sf_‘,
;0

2 Hr

v

A E(non-zeolite pore)-S
T 9lon ol Adgle ¢
Az37)7F GA 7] Wit Hl AggolE
=9 FH/E s Aojdte AL v
7 BoEg. S5, A ego]E Balute] AZA
GRrA 0 2 Si/Al HlEof 93 7hEEoRed £ AT
A AEH ZSM-5 Al ST}o]Ex S/Al = 5oog§ o



ZSM5 Al&eto|E EEuo) 93 37 E4EEY FHFHU £ 163

—&— Total flux 25°C
—®— Total flux 30°C
- Total flux 35°C
~—O— TCMflux 25°C
—— TCM flux 30°C
~A— TCM flux 35°C

200

150 4 Ao, A

Flux {(g/m?/hr)

J
f
&

50

T

0.0000 0.0002 0.0004 0.0006 0.0008 0.0010 0.0012

mole fraction of trichloromethane
Fig. 5. Total fluxes and organic fluxes through ZSM-35
zeolite membrane for trichloromethane (TCM)/water pet-
vaporation.
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Fig. 6. Total fluxes and organic fluxes through ZSM-5
zeolite membrane for trichloroethane (TCE)/water per-
vaporation.
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Fig. 11. Trichlorinated organic fluxes through ZSM-5
zeolite membrane at the mole fraction of 0.0001.
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