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A zeolite sheet (ceramic paper containing zeolite) made in a cylindrical configuration can be applied to a honeycomb rotor
for the effective VOC removal. In this study, the zeolite sheet containing ZSM-5 was used as a support for Pt-loading, and
its catalytic activity for the toluene combustion reaction was compared with those of the other Pt catalysts loaded on 7 -ALO;3
and cordierite honeycomb. Pt/zeolite sheet catalyst showed a higher activity for toluene combustion reaction than that of Pt/ -
AL O3 or Pt/cordierite honeycomb. On the other hand, the dispersion of Pt particles loaded on the zeolite sheet was improved
by the pretreatment with NH3;-H>O vapor at room temperature. Consequently, the pretreatment of Pt/zeolite sheet by NHs-H,O
vapor significantly enhanced the catalytic activation for toluene combustion reaction.
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Figure 1. SEM image of surface morphology of zeolite sheet used as
catalyst support.
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Figure 2. Schematic diagram of toluene combustion reaction apparatus.

s

22. E2U o1 U
S AAHkS A3 o= Figure 20 LFERA A3} 7+ A3 4]
£ AREIGlTh EFels Aol B 23l Fdsta 2l E
FIsh= 57 bypass 59 fds st 2749 wEE oF
270 ppm (THC F%Z °F 1800~2000 ppm) 2 ZHalit}. Snjj=
7] S5 1 mLE SR80, F 57H-35(SV, space velocity)
2 10000~100000 h', ¥H-$-&%= 100~450 C HolA 50 C &)
2310 A W A AAEITE S Aol B4l ¥
P bS] W7k FEAl
o]3)ol] THC 417
(OkHwang Science, THC 550)°l] &J&] &7 THC s55 5431 ¢}
- THC 5%} &7 THC 559 2J0)5 9+ THC FEZ WiE #
< UEEE s BRI AFES AL FrxiEnA
(TEM; JEOL, JEM-2100F)<& A1-8-8to] pt Zujl ¢J=ke] =17] 9 Fej=
TEIITE XA A| 2] BET %4 =7 o= MicromeriticsAF2] ASAP

2020 AHg-8FSITE

>
o 0[0

H
)

B Elli il
o MO of
5 = rl%
i
=
ol
N
rﬂ
o
of
ol
o
38
o
N

j=R=I KN
N

3. 21 & E

I

3.1. XIKIHIQ| H3

Zeolite sheet, 8~12 mesh Z712] 7-AlLO; granules 2! A <= 400
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Figure 3. Toluene combustion performances of 0.5 wt% Pt catalysts
loaded on various supports (reaction conditions : SV = 50000 h’,
toluene concentration = 270 ppm).
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Figure 4. Toluene combustion reaction over Pt catalysts with same
amount of Pt-loaded (1.1 mg/mL) on various supports by volumetric
basis (reaction conditions : SV = 50000 h'l, toluene concentration =
270 ppm).

100 a—a

_ 80
S
g 60 —A— 5.0 wt%
k2 ~0-3.0 wt%
5]
z 40 T-1.0wt%
S -0 0.5 wt%

20 0.1 wt%

0 1 1 L 1 1 1

100 150 200 250 300 350 400 450

Temperature (°C)
Figure 5. Effect of Pt-loaded amount on toluene combustion perfor-
mance of Pt/zeolite sheet catalysts prepared by impregnation method
(reaction conditions : SV = 50000 ', toluene concentration = 270
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Figure 6. Effect of SV on toluene combustion reaction over 1.0 wt%
Pt/zeolite sheet catalyst (toluene concentration = 270 ppm).
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Figure 7. Toluene combustion performances of Pt/zeolite sheet catalysts
prepared by adsorption method using 0.01 M Pt solution (reaction
conditions : SV = 50000 h'l, toluene concentration = 270 ppm).
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Figure 8. NH;-H,O (A-W) vapor treatment effect and toluene combu-
stion performances of Pt/zeolite sheet catalysts prepared by adsorption
method using 0.1 M Pt solution (reaction conditions : SV = 50000 h'l,
toluene concentration = 270 ppm).
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Figure 9. TEM images of Pt/zeolite sheet catalysts prepared by (a) 3

times immersion in 0.1 M Pt solution and (b) NH;-H;O (A-W) vapor

treatment.
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