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Abstract — ZSM-5 crystals grew on the surface of a-SiC and B-SiC particles by hydrothermal synthesis method. SiC
particles which were > 50 um of size were used, and oxide layer were developed on the surface of the particles to induce
growth of ZSM-5 from the surface. Then, synthesis time and temperature condition were considered growing ZSM-5. In
this study, oxide layer was formed on B-SiC at 900 °C in air, and it was controlled to grow ZSM-5 grew from the -SiC
surface with 150 °C synthesis condition. This is due to Si-O-Si or Si-O-Al bond, which is basic framework of ZSM-5
can be easily formed, from the silicon oxide film on the surface of f-SiC. When the synthesis temperature was 200 °C,
the size of ZSM-5 was increased, and it covered much area of the SiC surface with better crystal shapes with longer syn-
thesis time.

Key words: Zeolite, Silicon Carbide, SiC, Catalyst Support, Catalyst

LM B afizol B Q) Zv) £2)
= )3

A&l E S 7189

7t 3-8l B A7} o) 7oA 3 SIrHe-9),
S48 710 [12], 1 5L AsTle|=E 745

T4 w f7] oleEat AA AEA o)

[e]

ofei[10] 7oz el BimelX, ), AEAllE,

22 A3 QS BIRE 5 9l 719 ek ] BAES B 7] G, FE 318 kg A0l Fobd e wola glom o] %
gxow Frea Relsks RAARAY J5S HHE S o) mekel] slstel @Al el ik, Anleang, Seks,

2 A ATH5]. A Aol SEE=
7100 w2} tjkst)|, 71 5 ZSM-5&=
MFI ERj1 9] Al&etol ERa 19723 3 oel], A7 = o] €]

Sl AR A= A Sl g3kE ghRsky] flsto] ARSI Q)
<, 1987 AAAE AR AlSTo|E B A% S357F 99

SOl AHAZ ARgE O gheH11-13]. 12y o) 5 Sl 21X A= A

"To whom correspondence should be addressed.

E-mail: srkim@kicet.re.kr

o] =F-e stefrista )Yl mAH el AdE )dste] Fasglic,
This is an Open-Access article distributed under the terms of the Creative Com-
mons Attribution Non-Commercial License (http:/creativecommons.org/licenses/by-
nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduc-
tion in any medium, provided the original work is properly cited.

247

Si-SiC, Si0,-ALO; °ll © 271744 theFst E7lo] AR 3L Qltt. A
AAZ AMHEEE B AST|E v Alxshs 27, 5 Al
Z 0] A 2gellr] 242 afrek 548 AYaL Qo] 11 e
uhe} k2 A AElE 5= Qlui[14]. el DAR AXA] A= oA
Ao v AN TS Yehfsd), o) AXA|Q) B3] T S




248 g2 - o] - e -

o] & sEE FHEH H= o] H7% stk 1A H2 W

£33 AP, vieRRAd, 1

o
bR

—|~
NIE

o thet A77F WA I QTH15-17]. @8htis 3eHHog s &
A ol 32k do] w1 7IAIA = TS sly] Wi
off Full AA|A 2 82 4= Qlet. Wk ofe} o) Ttk AlSe}
O|EE EALC® HA AFe F AR 5 Qlvhes A mEsk Zt
I Qi

S. Ivanova, P. Losch, 2] 91l 281, & (foam) FE2] €H3}
THa EHel A7 AlgEo|EL] Sl B gy AXAIR] ©s)
TAe] W FEH 9} el SEshs Alo® dEA AATH18,19].
SiC W) ALl EE A7) A i Wais o] AR
AR = ghsltae] A7 T2zl whE 2ol do] Hard vl itk A
fo7 AL gEE B3ltaE hEH 0T 0-9 p- o] EAsh=),
olF T A% A 2P/ Tell Alel7) Qlo] ol A&l ER
PAshe oz &S v = Sl o]of, & AFellME Sic &
Aol A&t EE /317171 flete] 947 50 um ©)7d<] o-SiC
o, B-SiC -5 ARE3to] A&t EV) et wo] xloldS
23t AleTlo| EQ Fie ZSM-52 AEslglon, o] wje] vt
& &= 150 °Ce} 200 °CE 1)

A

2. 4t S

00
Hr

2-1. SiC 22 A5}

£ AgelM= > 50 um 719 a-2F B- F 7FA] 9] Sic
AREBIATE WA o-SiC 22 SIKA KOREACIA T-4)8F AR
TS ARSI o, B-SiC R A BEe ARESISI). Sic
AL 217 BFslH © 2 metal silicon ¥4} carbon blackS EH]& 1 :
122 E3so] of= 3 £-917] 1800 °CollA] 2A17F B2k BkS- St
T3 xke] S 7197 fle] 1 AAEE WaEeih
ZSM-5 34 A3le]] obAY, SiC YAke] 3ol ZSM-5 A7) A==
A& w57) At 7] 7 F7Y TS 900 °C th7]elA] 6AI7E ©]
A dxg sl BHS Akt

L

2-2. ZSM-5 &8

ZSM-5 A|z0)| ALE-E AE|7kse} dFuu) 3590 %5 tetraethyl
orthosilicate(TEOS, 98%, Sigma Aldrich)?} aluminum nitrate nonahydrate
(AIINO;)"9H,0, > 98%, Sigma AldrichyE AH3-3}31.9 ™, template=+=
tetrapropylammonium hydroxide(TPAOH, 1.0 M in H,O, Sigma Aldrich)
5 ARSI TEOSS} AI(NO;)-9H,0, TPAOH, H,05 22} 1.0 :
1.5:0.03 : 107.58] =¥ 2 E313F oS Aeelx] 5087 kst
Ak A WSS fleiA 7] £ 30 mel SiC HEE
3 g A7t 3 1087 F7FE Wk SI8iTt. Sic o] H7ke £
2 30 miE 100 ml 7719] HIEE 271 Yal 150~200 °CE <]
¥ 2N 7ARE A It ol FEE ¥ We8TI=
2 Wzt Al71aL S ol 8sto] = 3] AlHE 5 wA X 8t
At A AZE P2 550 °ColA 104171 Sk BISICt

2-3. A HiH
oA AHEE SIC LR Abglolf-E ERIst] 25t
400~4000 cm™ ] FTIIR(JASCO FTIR 4100, Jasco Inc.)S =

Korean Chem. Eng. Res., Vol. 53, No. 2, April, 2015

o = 2~
98- At - e

e

3Tt FTIR spectras 13% KBrs o]4sle] 53 =2 =
Jalodet. ] AT, AR, BrEl EA] f7-E ERIs]
98l XAl 32524 (PIMAX 2200V/PC, Rigaku Corp., Cu target(K,,
=1.54A)& AAEI8ITE ZSM-52] 84 2 7], BAIZ A-¥ SiC
FEHTe] B2 F1E FE-SEM(JSM-6700F, JEOL)S- ]85}
LI

i
ol

3.4 H 1o
3-1. SiC YUXIe| 54 =}
Aol AR SiC Rk A4 9 XA S B AvE

Fig. 17} 2, 3] AT o- %2] SiC 222 Fig. 1(a)ellx12) 2]

A2 7171 50 pm W121Q1 78 kS ARgERlTE XA 3

A A} A o- e SiC 9 ERIEITHFig. 2). p- 42

SiC 82 g 2he ARSI, o) ul 7] BHRIAke] 9172

1 pmol] W)x]%] E3h) webd, Bt 58 dHo] Al&elolEe] A

28 sl fste] 47 dAkE 71E Al wek I &)

o[20] /-8 E2F fALSE 2712 A K Fig. 1(b)). ©] 739 &

A g Foll A W3 2AE = QL= Fig. 3(a)ll wEE

AR %7] SiC) 7§ 35.7°, 41.4°, 60.0° $1RoIA XA 34 35

7} 525 e = A0 2 HoKICPDS No. 74-2307), B- A0 =2

FAE ARS g1ek 5= Qilet. 2y A3 ik XA 31

A AR RE] 34.1°9) 38.1° SR o] |22 927} b ks A

I3, 2, B- 4] 34 peaks BF o- AdollA] VER I 314

peak Y1X 2} LX|BICE TR, 34.1°9) 38.1° $1%] 2] peaki= a- 2] 3

A peakell FsH= 21 © 2 (JCPDS No. 74-1302), - A=} S8

T} Fig. 2(b)ellA] UERD o] peak?] intensity= ] %] S
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Fig. 2. X-ray diffraction spectra of commercial a-SiC particles.



st 2] TR "kt

[ ]
1 o BsiC
_ o «SiC
1 e | . .
©
¢ ] G A X
@ °
C
o
c
] °
1 @ . }\ .
[ ]
] | |
T T T T T T T
20 30 40 50 60 70 80

Two Theta

Fig. 3. X-ray diffraction spectra of (a) synthesized p-SiC as obtained,
and (b) the B-SiC after heat treatment.
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Fig. 4. FT-IR spectra of (a) B-SiC and (b) a-SiC powders after oxi-
dation step at 900 °C in air.
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Fig. 5. XRD spectra of ZSM-5 which was grown on B-SiC at (a) 150 °C
and (b) 200 °C.
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Fig. 6. XRD spectra ZSM-Swhich was grown on ¢-SiC at (a) 150 °C
and (b) 200 °C.
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Fig. 8. High-magnification SEM images of ZSM-5 which were grown
on (a) B-SiC and (b) a-SiC at 150 °C.
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(©), (d) a-SiC at 200 °C for 12 h.
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