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BREDBERNDHSH. CORREKELT, AMRETREBBEMMFIEASAMNYENIZRBSN-BEEZET
% Birdcage RtIEDEFAFEERETL TS, KRR TIXEASAMEELT MFI EAX S/ &Y EIF, REAFS/+
[CNEESEHERASCAODIARN), LLLEEEPHEREL:. £, ERBMHMFORLEROFHEEIT
f=. 2L T, [ Birdcage #E#4 S5/ E T HERAME DA ERBEIEDRIRERIL Y HEHIC, AAMEICRHIE
WAL T4 ERERRLE.

MPKEREIAI/OITIIL AV T, EEEOBMAFERARLE, RBMAFEZRELTEASAMEERS
EAHIEICKY, ERBRHAFAEASAMNAICEFEIER SN 1= Birdcage B#2EA A DORAFICEIILT-.
Birdcage ¥ A SA/FTlE, ERIEHELH A S DHIFIEA AIEETHS.

ETASA(ME . MFI 2 EFS5A4K(ZSM-5) D Si/AI=80~200
SEEMHF: PUEFE(E 0.1~0.3wt%, RhEFE(L 0.1~ 1wt (EFEBEBMALF 1 X(EH 2~3nm)
tRRNHEE CTHRELERIEFHEFMILICHIEHREETHS.

SRS 1= Birdcage 22EA S/ M IxtL 650°COEMNIEC LSRR EMEFTHELI-EZA, 2~3 nm O£ BEMALF
DHBRSN, BVERAREMERLIZ. RIZ, Rh BFENDEALS Birdcage BEASAMERAZL, AL 7 ERHE
EHELIz. RIBREFICIEAZ/—ILERAW-. ZTOE, EEEMALFOMIEHEEE(A2/—ILREIZLDKFRERK) &
A SAMHET ZEARERMIEEEE (A2 / —ILDDDAL T E&/) AEFILTHESTLz. Rh BEFE(CKYVER
MIURE(TZEIEL, C4 ITDIERHAL Jro mRINEIEH 60%:FEFT 5 EEBHLMILE-.
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With conventional metal-supported zeolite catalysts prepared by impregnation method or ion exchange
method, metal fine particles are sintered in a high temperature field, and the molecular sieving ability of zeolite
does not function on metal components. As a solution to these problems, we are focusing on a Birdcage type
catalyst, and developed a catalyst (Rh@Silicalite-1) having a structure in which rhodium (Rh) nanoparticles are
physically included in silicalite-1 (MFI type zeolite). In this research, we aim to develop Birdcage type
zeolite using platinum (Pt) or rhodium (Rh) for the metal component and ZSM-5 for zeolite (Pt@ZSM-5 and
Rh@ZSM-5).

By applying micro-emulsion method, we successfully synthesized Birdcage type catalyst in which Pt or Rh
are taken as metal ultrafine particles of about 2-3 nm. Pt@Silicalite-1 having a Pt loading amount of 0.1 wt%
was subjected to a heat treatment at 650 °C to evaluate thermal stability. It was revealed that TEM
observation showed ultrafine particles of 2 to 3 nm, showing high thermal stability.

With Birdcage type zeolite, it is possible to independently control metal loading amount and acid point
amount. Therefore, it is considered that the catalyst can be applied to various reactions utilizing the molecular
sieve ability, the metal catalyst ability, and the solid acid performance. We evaluated the property of
Rh@ZSM-5, and tried to apply to Methanol to Olefin (MTO) reaction, and the reaction activity was compared
with ZSM-5 having the same Si / Al ratio. It was revealed that methanol reforming reaction to produce
hydrogen proceeded in parallel with MTO reaction in Rhn@ZSM-5. The olefin selectivity of carbon number 4
or less is about 60 % using Rh@ZSM-5, which was higher than that in ZSM-5 (52%). The high selectivity of
lighter olefins in Rh@ZSM-5 was ascribed to the simultaneous production of hydrogen, leading to the
suppression of aromatic formation and coke deposition.




