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Abstract : A and ZSM-5 type zeolitic crystal films were synthesized on porous supports from the
reaction mixture of 1.9 Si0»-1.5 Na:0-Al0O;-40 H:O and SiO»-0.13 Na:0-52 H.0-0.12 TPAOH com-
position, respectively. The zeolite films were characterized by XRD and SEM. The ZSM-5 crystals grown
on the porous matrix were very closely bound together. It was so difficult to obtain the perfectly
intergrown crystals in the case of A-type zeolite and this crystal was transformed into P-type zeolite
membrane with a prolonged reaction time. The densely intergrown A type zeolite crystal membrane could
be also synthesized by the hydrothermal treatment at 100°C after pressing the reaction mixture without
addition of water. The pervaporation performance of the synthesized porous inorganic membranes was
investigated for alcohol and water mixtures. A-type zeolite membrane crystallized as a thin film showed
the selective permeability of water from the mixtures through the molecular sieving activity of micropores.
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Fig. 1. Schematic diagram of pervaporation ap-
paratus.
1. thermometer 2. zeolite membrane
3. cold trap 4. magnetic stirrer

5. water/alcohol mixture

217, 27.1, 299 TolA YEhtE ZAoF 49A Yo
(18], Fig. 2(A)e AeoEdAe A4E 93y
A2 AHES FA 5mme BLE 2] HE
gtolth o] AW 2037k 345 F-ZoiA] g A

£ dehlie 74384 MH o Bre)glon
A&eto)lE A 54 AAA veEhGA gk
th 2#(B)= &gAVLOI 84 I 7kl Ae=, ofzE A&
gholES) AAL fds) s fgdor B Y
AgelolE EA¥ag ##dd 5 vk wheA7to]
16417kl ol 1(C)et 7ol hws] AAsid
ZElolE A9 EXnAart H‘E & s 2

o.a.‘

_"pT

Membrane J. Vol. 9, No. 2, 1999



100 Ra%

i A
B
>
h=d
7]
S 1
E C
| L]
4 D
. . -
L ; E
L n L N
0 10 20 30 40

20

Fig. 2. Thin film X-ray diffractograms of zeolite
crystals obtained with different reactior
time. (A) porous inorganic support, (B)
zeolite A crystals grown on the porous
support after 8 hrs reaction at 100T,
(C} zeolite A obtained after 16 hrs reac—
tion, (D) zeolite A transformed to zeolite
P after 24 hrs reaction, (E) zeolite P
crystallized on a porous alumina support
(@ denotes the typical peaks of alumina).
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Fig. 3. SEM top view of porous alumina support
(A), zeolite A films formed on the alumi-
na support after 8 hrs hydrothermal re-
action (B), and P type zeolite crystals
transformed from zeolite A crystal after
24 brs reaction (C).
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Fig. 4. X-ray diffractogram of zeolite A crystal
synthesized by the hydrothemal treatment
at 100C after pressing the reaction mix-
ture without addition of water.
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Fig. 5. Scanning electron microscope photograph
of binderless zeolite A film formed by
the hydrothermal crystallization after
pressing the reaction mixture without
addition of water. (top view (A) and
cross section (B))
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Fig. 6. Thin film X-ray diffractograms of ZSM-5
crystals grown on the porous alumina
support after 36 hrs reaction at 170C.
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Fig. 8. The FT-IR spectrum of A-type zeolite
crystals grown on the porous alumina
support and that of ZSM-5.
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