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Synthesis of zeolite MFI films on alumina and silicon supports using seed

crystals
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Abstract Contiuous c-oriented zeolite MFI films (<35 pum) were prepared by hydrothermal secondary growth of silicalite-
1 seed crystal in the surface of alumina porous substrate and silicon substrate. The supported films were characterized with
scanning electron microscopy and X-ray diffraction. Effect of substrate surface roughness were investigated and a
mechanism for c-oriented film formation and characteristic dom-like defects formation which is observed after seeding
growth was discussed. The roughness of substrate plays an important role.

Key words Zeolite MFI film, Oriented crystal growth

SFuuel 22 E AR|A O FAPEA N 23 A2}l E MFI EF9] ¥4

TEHAT

AUt AFEHARIAE S, U, 520-714
(20084 1€ 15¢ HF)

(2008 1€ 28 4JA19kR)

0]

23} $A24 Al e 54

AR AEo} % WPl FRF AL AT

LN B
AgeelE BEe 1 A4, S5 Aol S5a
of upekg olgd wkgY), YT, vhute] R Zu)

BE37] Soll &80l 7Fsdte] B A7t AL ol sk

>
=2
N
__)&l
Ao
Ac)
i
4
o2

ol

AXA g BES 7
Moz ALelE P4 Elo] AXAE Hol AHA|
R A Leol= ) A AHE fozny I
A IE T e

I

Iy

"Corresponding author
Tel: +82-61-330-3184
Fax: +82-61-330-3184
E-mail: tskoh@dsu.ac.kr

3]
)49 & Fejol AGTE) AP W1 Tol sl ARtk A4 Eel

O o WIFE 2t MFI ATl B35 ume E4AY AU olgste] AertetolEl E4AYol =
9 LRrush AE AAA o] AP AAA EANN HgE DB AGAGTH XA BAL ol
of ZARSIE AAA EA AN JEo] hE WEe Aol vAE ol
EX
=

-

S
4 Ao o Y 2E B
)

TAAA o] ZXEA| 2 B M= XA
w2} wiEdo] gERAH (4], Al&EtolE AAYS olst
A she AEe 27AE gRlsor stk 2 BA &
4 89 ellA i AEkA] S A3t S AlA
of st} FAEAA AU TAARS XA flol
¥y =XEH FAAYoRNE FES Y= W
HozA, XA FAEA] Ex= 7] FHI}
A 9] Fskeol] o3t web 7| qHe] )
e Fo= (5], 719 FRode dFe HoA
SaL[5-7] 71e] AdEiet AR dFge et &
AAR 0] TxE XA L] JEFE A7) wiel 7]
o] FRe A EIA] RaL ALTelES] e
7¥sskA gk

HjEAdS zhe Al &TlolE MFI 288 A ALt
O|E MFI %= AXA| 9ol =xd FAAHZ] o3}
47l <ar FAHELE olE oA A W oln A
STo|E A BFC] A HE&IH 71&olth8]. 54

i




Synthesis of zeolite MFI films on alumina and silicon supports using seed crystals 39

A7) 1% el Alojels o} e A7t i
selolek. 531 MPTR Agzjol=el 3ol o
be 20 el meb 7k el 34 ws
ol =) Aﬂ%ﬁﬂ 2] 3P F F Yeow
4 MY Aol ALepolE Fr19t o] 2
A3 Hek,
o) grale Agls B F A% et e
ool gl MY MFIF ALdel= BEL
AP waﬂol = SToel deE
AR Gk, TR BB kg iy 2

o] F=l= Agell thsto] s

[l

o
3
%7

7]
o},
A%

Oft
uN' OBL = OlN
Ol

mlo 45 2 o N wlo
ofN

i X —{> ok

BEARS A3 ANARE dER e odwy]
o 719t @ del dlukdl et s, delw Sl

AT 7o) AAAE tololEE AEE
ol 14X 14 mns] 2712 22} 244 A3
gajo] 77} D2} olHEdN 3087 AH el
°cel ARZINOA 24X7F AxEIgTE 3 AvpE
718 AY yololZ HuRES o8l 1587t
3l & T2 XA AEF e #pHo g AMFst A
tel E=Rlsiit.

TAAA S PEE T g RN RhgEe] S
HUEE+= tetracthyl orthosilicate(TEOS, Aldrich), NaOH
(Samchun Pure Chemical), +8EZ 2= tetrapropylam-
monium hydroxide(TPAOH, 1.0 M Aqueous solution,
Sigma)s AMg3slem %A4S 9TPAOH - 0.1Na,0 -
25Si0, * 480H,0 * 100EtOHZ. 3}t}. FH|E g8 o
gyl Azwe o]s_g}oq 98°Ce] AXI|NA 2417+ =
o siglo] WHEA7l ¥, QRIS olgete] 8000
pmoE 43 FAel WHE F428E Ao
60°ColA 23] 7 @ Wb Azt ek 4
Al717] 91 HH-g- FEHL tetrapropylammonium bromide
(TPABr, Fluka)?l ludox(HS-40 Du pont SiO, 40 wt%)
a3 ,\]‘g‘—é‘]_o;] 11]_12_6‘]‘(}1_9_[‘:] ul— 61—}40 0]5]- HES molxz

o Az
Ao thewt 2,
STPABr -

oo
i

_4 ol

PN réid%mlmgz

0

o

4.5Na,0 - 180Si0, + 4500H,0

T3 o2 33} FH4
TPABr#} LudoxE £3jA71 %0“2E HJ’%HJ'—% A7kt
A Z= AT AxE ZH AI7F wnkste] Fdst A
2 WE 3 25mle] HEE £7]9 AAAIT R8T
of Wl 35AHe] RO FAAA 20me B

stk o] &7]E ZH]QlEl kgl 4l &
155°CZ d|g9® 71d7)0)A] w-SA AT vkgo] &t 1l
7= ¥71FM w¥xFeH, 35E 3z}
STHTE ol8st] ZTAIE7|oA 1587 Al st

CRINESS L
AAA el vEE % uA% A3 AN

AFE XAA= 80°C AX7]oNA 241]7F Fot 3]
AZA AT
2.2. FAARAATHES o] &3 vro] A % By

2310d o 029 B2 3000
. SAEA ] ExE XA|A|
Z70ollA 12717 B9F AxE -, Z|A| A9k
“‘1}7376 a]al FAPEAALelS] ARl A o8
3= 984 3°C/ming] SEE 550°C7H 5&A1A 12
A7 )t EAElEey. EHlE XA A= FAEA )
EXF ol nleks FBHES AXAIA 155°ColM L
skt
EE FAEAAR S o] FE wiE oAFE Ilst
7] 9I8ke] XRD(RigaKu. Co. Geiger model)E ©]
Ak 4 AL 40kV, 20 mA°|H, Cuko target}
Ni filterg ©]-&3lict. gk TAPAA T} 2he] et vl
ATF2E gelslr] $sked AA&u) 7 (JEOL. Co. JAM-
5200y o]&-3kitt. vREAl Sl o3k AA|A| FHo
AR el FFS viAsh ] flste] XA A9] ofES
A8

(002)

¢ Alumina

(104)

(103)

(101)

Intensity

Fig. 1. XRD patterns of film on (a: non-polished, b: polished)
alumina substrates for 24 hrs hydrothermal treatment.
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Fig. 2. SEM micrographs on (a) non-polished and (b) polished alumina substrate (substrate, After seeding, Top and Cross-sectional
view of synthesis film after 24 hrs hydrothermal treatment).
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Fig. 3. XRD patterns of film on silicon substrates for different
growth time.
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Fig. 4. SEM micrographs of synthesis film on silicon substrate for different growth time (Top view: left, Cross section view: right)
(a, b: 6 hrs, ¢, d: 24 hrs, e, f: 48 hrs).
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Fig. 5. SEM image (a: top view, b: cross section view) of dom-like defect in film on silicon substrate.
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