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Silicalite-1 TIZEEALFIZ 2.5 h b 72 D ZE LTz
LOD, HyCOMPFHEL Y DRELHD, KFE
PO FEPEARIE E N7z, SEM B X UNTEM {5
A5, NifSilicalite-1 12 @ AMEHER O B ZHT AR S
Nize —J, QHMEL AT AMMBETIE, BRI
BOPENKTREROBMIER SN 5720 MA
T, BUGHOMIEZ 72 TG-DTA D54, Ni/Sili-
calite-1 ® A K & & & A 23 & 1, Ni@sili-
calite-1 B £ I'Ni@Si0, TIIEmEILDIT L A L&
SN olze Lo T, NIiOWHEHEIZLD
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BN RFENHIIHEES B L& VW2 5,

— 5, BV O 72 »12850TC 1B W T
DRM )t % 1T - 7245 F, Ni@Silicalite-113 5h 12
7o D BN L B ek 2R L72oICH L, Ni@
SiO, TIFFUG IR & & D ICHHE T2/ o h iz
(Fig. 8) o COMKINEIZTENL T 7 ALY AJFD
WA ORIEICER L2222 505, KISH#
TOEFEWAEIT X % BET X, Ni@Silicalite-1
TIHIEE A EZBAEHR R 5 N D 5 72 (451 mYg—
433m’/g) ® 12 % L, Ni@Sio, T & 172 m’/g 2 &
94 m/g 2 L < RA L7z TEMBIE D S BUSH D
Ni@SiOx lF R F BB R o e o7zl & H
5, Ni@Sio, DIEME TFTIX7ENV 7 7 A2 Y AFD
B ASLPAZRIC X Y, RISWAST 7 2t A T&E %<
o272 Th b L72H - TNi@Silicalite-1 1
Silicalite-1 DEEN 7B EPEIC L D, 850C BRI B
WTHIHER T 251 SR S h oz il L7z

PLE XY, Ni@sSilicalite-11&/3— N4 — YR 12
HI3R 9 % 16 PR E O WHERE R A & B FHT H & % i)
T2 LNTE, HoifkSilicalite-1 DEEN 7z B
T L) B COMBELILEZMHEITCE 2 & v B
N7l pe & EI L 72,

6. £&B

Ni R filt % Hro0a 2, DRM B S5 2 filt i 3
DOWBEE T LD, N— N — YRl E w7z
DRM B DIEHEIC D W TR T & 720 RENHO
PP & v BVEE T O FEBLIC I N Ok TR &
WS /TN — N — VRSN ENTH B &
£z 5N, DRMIUBREIC X D FEFEL /2. Z O
ERWED L2 ROGR~O RSN S,

EiF
AWFgEe D —EB1%, ISPS M IP17H03452 8 XL O
RO %5720 DT,
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Preparation of Birdcage-type zeolite catalyst
and its application in dry reforming of methane

Hiroyasu Fujitsuka, Takahito Kobayashi and Teruoki Tago
Department of Chemical Science and Engineering, Tokyo Institute of Technology

Dry reforming of methane (DRM) is attracting intensive interests because it can convert carbon dioxide to raw
material of chemical production. From the viewpoint of commercialization, Ni catalyst is considered to be the
most promising among metals reported to be active in DRM. However, severe deactivation of Ni catalyst occurs
during DRM due to coke formation at mild reaction temperature and sintering of metal at high reaction tempera-
ture, and thus development of Ni based catalysts to suppress coke formation and sintering is indispensable. We
herein explain the thermodynamic features of DRM reaction and review the recent advance on the improvement
of catalyst structure to suppress coke formation and sintering during DRM. In addition, we introduce our recent
research progress on the preparation of Birdcage-type zeolite which encapsulates metal nanoparticles inside zeo-
lite particles and its application in DRM reaction. Owing to its encapsulation structure, Birdcage-type zeolite can

suppress coke formation and show high thermal stability during DRM reaction.

Key words: dry reforming of methane, Ni catalysts, suppression of coke formation, thermal stability, Birdcage-

type zeolite
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