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a) D. W. Breck, "Zeolite Molecular Sieves" Jhon Wiley and Sons, Inc. (1974) p.360.
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Hydrothermal Synthesis of Na-Ca Zeolites and Ultramarine under Mild Conditions

Kazuko Katsuki
Department of Chemistry, Faculty of Science, Toho University

The crystallinity and crystal form of zeolites, prepared through the wet method, are often
strongly affected by synthetic conditions. The selection of appropriate raw materials and its
compositions makes possible to form highly crystallized zeolites even at much lower temperatures
than those usually used in zeolite synthesis (>100 ) without using any special reaction
vessels such as autoclave. The zeolite formation proceeds comparatively slowly upon such
mild heating, meaning that it is very convenient for the monitoring the zeolite crystallization
processes and crystal form change. This paper mainly describes the results of our synthesis
of Na-Ca zeolites at 80 C and their reaction mechanisms. In addition, this low-temperature
synthetic technique (around 100 C) was also applied to the production of ultramarine with
a sodalite-like structure, known as an artificial mineral of lapis lazuli, although ultramarine
usually requires high temperatures such as 800 - 950 C in dry process. The present idea is
based on the fact that sodalites can also be synthesized through the low-temperature hydrothermal
synthesis.

Keywords: hydrothermal synthesis, mild conditions, Na-Ca zeolites, ultramarine
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NOx Performance of PtZeolite
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Zeolite Use for the Auto Exhaust Catalyst System
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Research & Development Section, Numazu Plant, N. E. Chemcat Corporation

Today. the three-way-conversion (TWC) catalyst is employed in almost gasoline-powered
vehicle and the contribution of TWC catalyst on environment have been well known. The
additional function, however, has been required for the auto-exhaust catalyst with the rise of
concern for the environmental.

As one of the potential material for the request, the zeolite has been studied. The zeolite
has been studied as a hydrocarbon (HC) trap material in the gasoline-engine vehicle. In this
application, HC emitted at the cranking is trapped on the zeolite temporarily, then released
as the temperature rising and purified by TWC function. The conversion of released HC is
not sufficient because HC is released before TWC catalyst is not activated enough.
Recently, the HC trap catalyst has been successfully developed with the optimization of the
exhaust system.

On the other hand, the catalyst becomes essential in the diesel-engine vehicle due to the
introduction of stricter legislation and the zeolite is one of the important materials for the
legislation. In the diesel application, NO, reduction under oxidizing condition is required for
zeolite. It is considered that the zeolite provides a reaction field and trapping function of
reductants. The zeolite is required as HC trap under the low temperature exhaust-gas, too.

For the spreading of the zeolite material in the auto-exhaust catalyst application, not only
a solution of various problems like thermal stability but also the combination with the
exhaust system must be essential.

Keywords: TWC catalyst, zeolite, hydrocarbon trap, diesel, gasoline, HC, NO, reduction
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Surface area Micropore volume?2 .

Dicarboxylic acid (Ligand) BET / m2 g-! Langmuir / m2 g-! /cm3 g1 Pore size /A
Cyclohexanedicarboxylic acid 347 456 0.15 49
Fumaric acid 416 557 0.17 54
Terephthalic acid - 545 708 0.22 6.0
Biphenyl dicarboxylic acid 999 1322 0.42 7.8

a Estimated from the obtained value at P/Py=0.11, which is associated with a pore size of 20 A using the HK method.
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Metal complex SA. /m? g M':;f ore volume / c;‘;;g*l Po’fiftz‘c" A Porosity / %
3D Fumalate (1) 606 0.23 0.24 7.0(8.9)° 33
3D Terephtahlate (2) 1891 0.71 0.70 7.4(11.1) 58
3D Styrene carboxylate (3) 3129 1.07 1.11 9.5(13.2) 65
3D Bipheny! carboxylate (4) 3265 1.18 1.26 10.8(15.9) 68
2D Terephthalate 545 0.22 021 6.0(11.4) 30

2 Estimated from the obtained value at P/Py=0.11 which is associated with the value of 20 A pore size.

b Cu-Cu distance obtained from XRPD pattern.
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Design of Microporous Materials using Metal Complexes

and its Application to Natural Gas Adsorbents

Kenji Seki
Research & Development Department, Osaka Gas Co., Ltd.

A great deal of attention has been directed toward the use of coordination polymers in the
design and syntheses of new porous materials. These coordination polymers with open
frameworks are widely regarded as attractive materials for applications in catalysis, separation,
gas adsorption and molecular recognition. Compared with conventional porous materials
such as zeolites or activated carbons, these coordination polymers have the higher potential
because of designable framework, high microporosity and flexible framework based on a
variety of coordination geometries of metal centers and multifunctionality of bridging

organic parts.

In this paper, the gas adsorption properties of two-dimensional metal coordination
polymer complexes synthesized by the reaction between copper salts and dicarboxylic acids,
and three-dimensional metal complexes synthesized from the two-dimensional polymers and
pillar ligands were characterized. The characterization by gas adsorption indicated that these
coordination polymers have uniform micropores, high porosities and gas adsorption
capacities. These properties depend on the kind of dicarboxylate and by changing it, the
porosity and the pore size of polymer can be controlled. The measurements of methane
adsorption isotherms revealed that all coordination polymers have methane adsorption capacities
and especially three-dimensional polymers synthesized from copper styrene dicarboxylate
and copper 4,4-biphenyl dicarboxylate, which have a ideal pore size and distribution for
methane adsorption, have higher methane adsorption capacities than that of the theoretical

maximum for activated carbon.

Keywords: microporous material, metal complex, coordination polymer, copper dicarboxylate,

methane adsorbent
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ZMPC 2003
INTERNATIONAL SYMPOSIUM ON
ZEOLITES AND MICROPOROUS CRYSTALS
First Circular
Sapporo Convention Center, Sapporo, Japan
August 3-6, 2003

Organized by Japan Association of Zeolite

The Organizing Commitee cordially invites you to
participate in the International Symposium on Zeolites
and Microporous Crystals (ZMPC 2003). It will be held
during August 3-6, 2003 in Sapporo, Japan. The
Japan Association of Zeolite will organize this meeting
as a contiuation of ZMPC'93, '97 and 2000.

Scope
The Symposium is aimed at promoting the fundamental
and applied studies of zeolites, microporous and
mesoporous materials, and layered compounds.
The major topics of the Symposium will be:

1. Mineralogy and Crystallography

. Synthesis

. Characterization

. Ton Exchange and Modification

. Catalysis

. Adsorption and Diffusion

. Membrane and Films

. Computational Chemistry
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. Intercalation and Crosslinking

—
(=

. New Materials
11. New Technologies
Scientific Program

In each subject area there will be presentations by

invited speakers and general papers of oral or poster
sessions. The selection of oral or poster paper will
be based on extended abstracts. Detailed of the extended
abstracts will be announced in the second circular, call
for papers.
Proceedings
The organizers expect to publish the Proceedings of
the Symposium including invited presentations and oral
papers after a scientific review.
Language
English is the official language of the Symposium.
Key Dates
July 31, 2002
October 31, 2002
January 31, 2003
February 28, 2003 Final circular
May 31, 2003
Correspondence
Prof. Kohichi Segawa, Chairman, ZMPC 2003
Dept. of Chemistry, Sophia Univ.,7-1 Kioi-cho, Chiyoda-
ku, Tokyo 102-8554, Japan
FAX: +81-3-3238-4350, TEL: +81-3-3238-3452
e-mail: k-segawa@sophia.ac.jp
http://ac3.as.akita-u.ac.jp/ZMPC2003/

Distribution of second circular
Deadline for extended abstract

Notice of acceptance

Deadline of registration

Organizing committee
K. Segawa, Chairman (Sophia Univ.), T. Okuhara,
Secretary (Hokkaido Univ.), M. Niwa, Publication
(Tottori Univ.), T. Tatsumi (Yokohama National Univ.),
A. Yamazaki (Waseda Univ.), S. Nakata (Akita Univ.),
T. Masuda (Hokkaido Univ.), M. Matsukata (Waseda
Univ.), T. Okubo (The Univ. of Tokyo), Y. Higashio
(Koei Chemical), H. Ichihashi (Sumitomo Chemical),
M. Imanari (Mitsubishi Chemical), S. Inagaki (Toyota
Central R&D Lab.), H. Ishida (Asahi Kasei), M.
Iwamoto (Tokyo Inst. of Technology), M. Kubo (Tohoku
Univ.), K. Kuroda (Waseda Univ.), A. Miyamoto
(Tohoku Univ.), M. Nakano (Tosoh), S. Namba (Teikyo
Univ. of Sci. and Tech.), Y. Okamoto (Shimane Univ.),
T. Sano (Japan Adv. Inst. Sci. Tech.), T. Sato (Shin
Tohoku Chemical Industry), S. Satokawa (Tokyo Gas),
O. Terasaki (Tohoku Univ.), K. Tsutsumi (Toyohashi
Univ. of Technology), H. Uchida (Showa Denko), K.
Usui (Cosmo Oil), S. Yamamoto (Mitsui Chemicals)
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