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Precise Design of Silicate Frameworks by Silylation of Layered Silicates

Dai Mochizuki*, Tatsuo Kimura**, and Kazuyuki Kuroda*
*Department of Applied Chemistry, Waseda University,
** Advanced Manufacturing Research Institute,
National Institute of Advanced Industrial Science and Technology (AIST)

This review focuses on the recent developments in the precise design of silicate frameworks
by silylation of layered silicates and the alkyltrimethylammonium (C,TMA)-exchanged complexes.
Controlled pillaring with immobilized silyl groups leads to the formation of micropore surfaces
with hydrophilic nature due to their characteristic Q3 sites. Ordered mesoporous silica with
a molecular ordering is also obtained by similar controlled silylation of C,TMA-silicate
complexes derived from single layered silicate using alkoxytrichlorosilane and
alkylmethyldichlorosilane.

Keywords: mesoporous, layered silicate, silylation, microporous
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Synthesis of Mesoporous Silica Inside a Columnar Macropore

8ok

Akira Yamaguchi®**, Toshio Kamijo®, and Norio Teramae*
*Department of Chemistry, Graduate School of Science, Tohoku University
**PRESTO, JST

This paper describes synthesis of mesoporous silica inside columnar alumina pores. A
porous anodic alumina membrane has a packed array of columnar alumina pores with tens
to hundreds nm in diameter. When a precursor solution containing silica source and surfactants
is introduced inside the alumina pores, columnar mesoporous silica composed of one-dimensional
silica-nanochannels can be formed. In addition to the one-dimensional silica-nanochannels,
mesoporous silica with other unique mesostructures can be formed. Thus, synthesis of mesoporous
silica inside the alumina pore has a potential use to control pore structure of mesoporous
silica. A hybrid mesoporous membrane, which is composed of an alumina membrane with
mesoporous silica inside alumina pores, allows the use of mesoporous silica as nanofluidic
systems toward various chemical systems.

Keywords: mesopore, alumina membrane, silica-surfactant nanochannel, mesoporous silica
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FCC Catalysts and Additives for Propylene Production

Mitsunori Watabe
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Production of propylene by fluid catalytic cracking (FCC) has become more attractive
due to a recent growing demand for propylene. In order to increase propylene yield in FCC
process, it is important to enhance the cracking activity of the catalyst and minimize the
activity for hydrogen transfer reactions. Most of FCC catalysts contain Y type zeolites, and
the product yields can be controlled by optimizing the solid acidities and the pore structures
of the catalysts. Although reducing the solid acid density and suppress the hydrogen transfer
reaction are the main concepts for designing a FCC catalyst producing more propylene, an
addition of ZSM-5 additive is much more effective than a modification of FCC catalyst
itself. The ZSM-5 additive cracks gasoline-range olefins, which are produced by the FCC
catalyst, to light olefins such as propylene and butanes. The catalytic performance of ZSM-
5 additive depends largely on the character of ZSM-5 zeolite, the pore structure of the additive,
and the phosphorous modification technologies applied for increasing the hydrothermal stability
of the catalyst.

Keywords: propylene, ZSM-5, additive, FCC catalyst, cracking
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TEL.&FAX. 093-884-3608

E-mail: nakao-m@mns.kyutech.ac.jp

ONLINE Hi3A  http://www.sssj.org/Kansai/
goudou080124.html

American Chemical Society
International Symposium

Zeolite Catalysis for Green Chemistry in

Synthesis of Chemicals and Fuels

April 6-10, 2008, New Orleans, LA, USA
235th American Chemical Society (ACS)
National Meeting
Sponsored by the
ACS Petroleum Chemistry Division

This symposium features research on the preparation,

characterization, and applications of zeolites and zeolite-

based catalysts and adsorbents for environmentally-friendly

synthesis of chemicals and fuels. Topics include, but are

not limited to:

Preparation of zeolites and zeolite-supported catalysts
and adsorbents

Characterization of zeolites and zeolite-based catalysts
and adsorbents

Computational chemistry of zeolites and related
nano materials

Green chemistry in synthesis of chemicals and ultra-
clean fuels

Shape-selective synthesis of chemicals and materials
Hydrogenation and regioselective hydrogenation over
zeolite-based catalysts

Hydrotreating and hydrocracking over zeolite and
molecular sieve catalysts

Adsorption and membrane separation involving zeolites

New concepts and new approaches involving zeolites

Preprint template available at ACS Petroleum Chemistry
Division website:
http://membership.acs.org/P/PETR/

Please contact one of the co-chairs for inquiries and
submissions:

Chunshan Song

Pennsylvania State Univ.

Energy & Geo-Env. Dept.,

Clean Fuels & Catalysis Program,

206 Hosler Bldg.,

University Park, PA 16802, USA

TEL. 814-863-4466

FAX. 814-865-3248

E-mail: csong@psu.edu

Takashi Tatsumi

Tokyo Institute of Technology,
Div. of Catalytic Chemistry,
Chemical Resources Lab.,
Yokohama 226-8503, Japan
TEL. 81-45-924-5238

FAX. 81-45-924-5282

E-mail: ttatsumi@cat.res.titech.ac.jp

Johannes A. Lercher

Technische Universitdt Miinchen,

Institut fiir Technische Chemie, Lichtenbergstr. 4
D-85748 Garching, Germany

TEL. 49-89-28913540

FAX. 49-89-28913544

E-mail: johannes.lercher@ch.tum.de

Xinwen Guo

Dalian University of Technology,

State Key Laboratory of Fine Chemicals,
School of Chemical Engineering,

Dalian 116012, China

TEL. 86-411-8899-3994

FAX. 86-411-8899-3991

E-mail: guoxw @dlut.edu.cn
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