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Abstract : The films of zeolite X on the surface of metal sieve were prepared by continuous crystallization method. It is known that the
growth of zeolite crystal on the surface of metal is mainly dependent on the surface composition of metal sieve. In the present work, the
zeolite nuclei could be easily formed as Cr content on the metal surface was removed by acid treatment. In order to investigate the
procedure growing of zeolite crystal by the continuous crystallization method, the composition of zeolite X(6.36Na0-Al05-5.35102-190.8H0)
was supplied every 12hour. Then the mechanism and inter-relationship between the metal surface and nucleation are investigated. The
results show that as the content of silica increases in the gel mixture, the nuclei of zeoilite are easily formed on the metal surface. Also,
it was confirmed that the particle of zeolite stuck on the metal surface continues the linear growth. The particles are combined by the
reaction of polycondensation, and finally become the shape of crystal. The sample synthesized by the film type was confirmed as zeolite
X by the analyses of SEM and XRD.
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Table 1. Procedures for Cleaning Metal Sieves

Cleaning sequence Composition Condition
reflux, 60min
1st Treatment EtOH .
water rinse
_ 30£57, 10min
2nd Treatment | H:0:HO::NH,OH=5:1:1 .
water rinse
30£5C, 10min
3rd Treatment H0:HO;:HCl=6:1:1 | water rinse and
ultra sonic, 10min

«AF8E Al HpO : distilled deionized
H0, : 30% stabilized, Merck
NH;OH : 25%, ]JT Baker
HCl : 36~38%, JT Baker

Sodium Aluminate
soin.

|—> Hydrogelation <J

Seed Induction

Sodium Silicate soln.

<<'

Metal Sieve 25C/12hr

Crystallization 105°C/12hr

Separation
&

Drying

Distilled Water ——
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5
@

100°C/6hr
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Fig. 1. Schematic diagram for the deposition of zeolite-X on
metal sieve.
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Fig. 2. X-ray diffraction patterns of zeolite-X on (a) stainless
steel 316 metal sieve, (b) gel phase.
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Fig. 3. SEM photographs of zeolite-X depositions on metal
sieves after; 12hrs crystallization : (a) untreated; (b)
acid-treated; (c) surface of (b).
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Fig. 4. SEM photographs of Zeolite-X films formed on metal
sieves after 48hrs crystallization : (a) unseeding; (b)
zeolite composition seeding; (c) silica seeding by
TEOS; (d) surface of (c).
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Fig. 5. SEM photographs of Zeolite-X films formed on un-

treated metal sieves by continuous crystallization after

: (a) 12hrs(1st treatment); (b) 24hrs(2nd treatment);

(¢) 36hrs(3rd treatment); (d) 48hrs(4th treatment); (e)
60hrs(5th treatment); (f) Surface of 5Sth treatment.
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Fig. 6. Polycrystallization mechanism for zeolite film forma-
tion on metal substrate.

otk B4 AAAM AA 42 WAUFTE

A
49 2 % 9

agx AgetelE T4 HEF aluminates 24 FHA
99 Naol2g¢ Z1 =AI-OHZ ZAF L silicaters =
Si-O'Na' & =Si-OHZ &A%tk & v aluminate}d] W
&2 SiOH):0™ 93 OH Et=9] 218 x| & ukgo] dojid
o}, ¥l Q¥ silicate groupS A9 silicate groupd

% 1E2amA 1o £ XA FEwso] dojd
Z Fig. 59 2ol Az AL/oE & AA A ¥

S Y w3 3= AAS A& Ae ¢

e 2ol

A4 "o Fig. 5(f)
o 22 &2 B JQozH
3tx A4, B} nlAF yxg & <l
5 AT kA 2 Ay
o B o Fig. 63 #e vyldEez HZo
A3

AA AR A Zeolite-X 2] 2R 943

AgetolE 2AEe ¥gAgroup, =Si-ONa', =Si-OH,
=Al -OH §3 g3l A &eo|E o] AFHE HAAolth
o] ¢AE Fx AIANE oA 3& EH AA €
g7tz A&Hoz dojg £

A2eAE 24 EW #FA4d S—QEE—‘?—H A Sl
Sgroupdl 93 bulkd HElE AAo] st dAZH AE
AR Eo] AAsE HA ojt}.

A3GAE AGANA A4 7AE YAz ¥ggroupel o
3 d45HE FAOZH polycrystallizationeAlg & 4
o] BACME 1, 2247 FAll dojuA BAEo] st
A B

A4tA= 2 g4
o] W ARz} Zo| AL ALstn ®
Al o] /g A B HANIUA A
tallization®] o]Foldt} 12z FE
A gAE A ol adAZ 72 8+ o
2 e ES FH8ld & W 9444 Z A3 Continuous Crystal-
lization)oll &3] T4 TH A &olE HEF Aol 7ttt

he)
N

| A% dAEZMN 2F &
bl

mo A
X,

o
1

4.2 E

& AAAZAN A5H 2R e da) A SetolE-
X 2§ ¥4 #3 dvsiidn AEeelE-X 2F AL
=25 AXA Y 4 42 } s 9 BV HET B
24827171 AaXe xhE A dozd T AE
oo, ob&d BE FA Alﬁ T 2Y 2 meM gl
o £ drdAe AAEF AgTolE WEEF AYAE
FFo] 5EFE FHET ASHolE o] FYol A=
Aig ARen g5 M AgolE BEIA DAz

A Nucleation@7l, Bulk Crystallization¥ 7], Polycrystalli-

zation@ 4], Film Growth©&7 £ °] Fo13 g #Fe. an

TEAAA TH A &EolE wEES A&HoE FFFS

ZH ALl E-XY 2 *é% AN F9lem fYate] A
k1 [e]

28 9
7, Wee) T, UE 52 24 4+ e TAHAUT

AN

Fogd

1. J. Naber, K. De Jong, W. Stork, N. Kuipers, and M. Post,
Stud. Surf. Sci. Catal., 84, 2197(1994), »

2. D. W. Breck, “Zeolite Molecular Sieves”’, John Wiley,
New York(1994).

3. P. Michiels and O. C. E. De Herdt, “Molecular Sieves
Catalysis”, Pergamon Process, Oxford(1987).

4. G. A. Ozin, A. Kuperman and A. Stein, Angew, Chem

Int. Ed Engl. 28, 359(1989).

M. D. Jia, K. V. Peinemann, and R. D. Behling, Journal

of Membrane Science, 82, 15(1993).

6. E. R Geus, M. J. den Exter and H. Van Bekkum, J.
Chem. Soc. Faraday Trans., 88, 3101(1992).

7. T. Sano, F. Mizukami, H Takaya, T. Mouri and M.
Watanabe, Bull. Chem. Soc. Faraday Trans., 83, 3101(1992).

(o]

J. of Korean Ind. & Eng. Chemistry, Vol8. No.6, 1997



944 wzg . A -

8 M. D. Jia, K. V. Peinemann, and R. D. Behling, Journal
of Membrane Science, 57, 289(1991).

9. V. Valtchev and S. Mintova, Zeolites, 15, 171(1995).

10. S. Davis, E. Borgstedt, and L. Saib, Chem Master., 2,
712(1990).

11. J. H. Park, J. K. Sub, S. Y. Jeong, J. M. Lee, and M. K.
Doh, J. Korean Ind & Eng. Chemistry, 8, 204-210(1997).

12. ]. Jansen, W. Nugroho, and H. Van Bekkum, In pro-

zgas A 8 A A6 %, 1997

2 - =57

Ad
ceedings from the 9th IZC(Eds. R. von Balmoos, J.
Higgins and M. Treacy) Butterworth-Heinemann, stoneham,
p. 247(1993).

R. Cahn, and P. Haasen, Physical Metallurgy vol. 1,
Moskow, Metallurgy(1987).

N. Muracha, Reference Book of Non-Ferrous Metals vol.
1, Moskow, Metallurgy(1953).

15. 1. Lechert, Zeolites, 17, 473-482(1996).

13.

14.



