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Bilayer membranes are highly stable in water and provide
well-defined morphologies. We used aqueous bilayers as
templates in the sol-gel prosess. When aqueous dispersions of
bilayer membranes and alkoxysilanes were cast on solid
substrates, self-supporting hybrid films were obtained. SEM
multilayers showed

micrographs of the polysiloxane

morphological variations characteristic of the bilayer
component such as vesicle, lamella, tube, rod, disk and helix.

The intercalation of organic polymers between sheets of
layered ceramics provides an access to novel polymer-
ceramic nano-composites. We created multilayers of
alternating montmorillonite sheets and polycations. Regular
alternate layers (thickness, 11A and 22 A, respectively) were
formed from a 0.03wt % montmorillonite solution, but the
adsorption was not saturated at higher concentrations.

It was also possible to prepare alternate layers of MosOz‘~
and a polycation with minimal thickness of the inorganic
layer of 10A, corresponding to a single octamolybdate layer.
However, the inorganic layer became thicker due to
condensation of the cluster, as the adsorption time was
extended.

Recently, we developed the surface sol-gel process, which
is composed of chemisorption of alkoxides on hydroxylated
surfaces, rinsing step and hydrolysis of the chemisorbed
species. This process produced a large variety of metal
alkoxide films with controlled thickness in stepwise
manners. It was further applied to alternate adsorption of Ti
(OBu) 1 and poly (acrylic acid) to give a uniform multilayer

of controlled thickness.
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The development of processing ceramics from polymer
precursors has attracted a great attention in recent years. In
particular, polymers containing silicon are being actively
studied as precursors for ceramics. SiC ceramics obtained
from the polymers have the advantage of high-temperature
stability in an oxidizing atmosphere. Covalent SiC is not
easily sintered and so is difficult to obtain in either fiber or
film from traditional inorganic processes such as powder
sintering process. The polymer precursor method is available
to produce high-performance ceramics with several kinds of
shapes. And then various types of SiC-based-ceramic fibers
such as Nicalon and Tyrannos, coatings, and moldings from
precursor polymers are now prodused and commercialized
on an industrial scale. The properties of ceramics are
correlated with the structure of the polymer precursors
and the microstructure formed in the ceramization process
from polymers. The chemical structure of polymer precursors
is not easily identified, and ordinarily consists of ring and
chain or branched-ring groups. To use as ceramic precursors,
the conditions of the polymer are shown as follows: Dease
of manufacture in a melt, @solubility in organic solvent, ®
ceramic yield beyond 50 %, recently 90 %, @ ceramics with
amorphous or microcrystalline state.

Various routes from polymer precursors to SiC ceramics
have actively been studied. The use of polysilane precursors
is popular to synthesize SiC ceramics with amorphous
structure. This lecture concerns polysilane family polymers,
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their ceramization process to SiC ceramics, and the
properties of ceramics.
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During the last years rapid progress has been achieved in
technologies for the synthesis of diamond, diamond-like
carbon and other materials, and the unique properties of
these materials are being investigated. In particular,
intensive attempts to fabricate electronic devices using
diamond and SiC are in progress internationally. These
devices display ultra-high performance even in harsh
environments, which cannot be attained with conventional
semiconducting materials such as Si and GaAs.

Furthermore, new carbon srtucture including fullerenes,
carbon nanotubes, carbynes and many others have been
discovered, and the existence of new compounds such as
B-CsNy has been predicted. Synthesie and characterization of
these materials are currently in progress.

Highly functional carbon and related materials (HFCRM)
have a number

of excellent characteristics, including

tremendous hardness, optical transparency over a wide
wavelength range, tolerance to high temperature, radiation
and chemical agents, high thermal conductivity, electrical
insulation, and unique surface and interface characteristics.

The creation of HFCRM will be achieved through
interatomic bonding control, structural and orientation control
of substances and heteroatomic substitution (hybridization of
structural atoms by heterogenesis), so the objective will be
to discover HFCRM featuring functions far surpassing those
of conventional types of substances and materials.

We report the new synthesis of carbon nitride, carbon

nanotubes and other carbon materials.
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To the Overseas Members of MRS-J

Usefulness of Chemical Approach to High T.
SuUpercondutcor Research sessssseerssssssenmmesssssacsssssnnces p.1
Prof. Kazuo Fueki, Science University of Tokyo
Lots of their
structural-sensitiveness of high temperature superconductors

interesting physical aspects and
have been unveiled by extensive studies so far. This preface
points out an importance of precise characterization of
non-stoichiometry of high temperature superconductors,
especially accurate analysis of their oxygen content, for

further and deeper understanding of HTS.

Report of the MRS-J 1997 Academic Summer Symposium

Materials Frontier Symposium 1 sessssssesssssassassienp D
Prof. Dr. Kensaku Mizoguchi, Shizuoka University
Five invited lectures were presented in the MRS-J
Academic Summer Symposium held at Kanagawa Science
Park, Kawasaki-shi in July 11, 1997. Participants over 50
were attennded and topics with respect to the “Interface of
the Organic/Inorganic Materials” were extensively discussed.
Titles and authors of the symposium were as follows :
1 . Synthesis of Ultrathin Films of Oraganic / Inorganic
Hybrids
Dr. Nobuo Kimizuka and Prof. Toyoaki Kunitake (Kyushu
University)
2.Bioactive Organic/Inorganic Composites
Dr. Junzo Tanaka (National Institute for Research in
Inorganic Materials)
3.Synthesis of SiC Based Ceramics from Polymer Precursors
Prof. Kiyohito Okamura (Osaka Prefecture University)
4. Highly Functional Carbon and Related Materials
Dr. Yoshinori Koga (National Institute of Materials and
Chemical Research)
5.0n the Creation of Intelligent Composite with Embedded
TiNi Alloy as Effectors
Dr. Hitoshi Yoshida (National Institute of Materials and
Chemical Research)
Tsukuba Research Center, Sanyo Electric Corporation
Limited eessesressesrressonssscosscessessesseassossessasssassossossassens p.4
Sigeru Maekawa, Divector of Tsukuba Research Center, Sanyo
Electric Corp. Ltd.
Tsukuba
Tsukuba-Science-City, Japan in 1985. This Center covers the

Research Center was established in
most fundamental regions of R&D among five centers under
the R&D Division of Sanyo. Current major R&D fields of
the center are superconducting-electronics, bio-electronics and
image-, information processing technology. Some of them

are performed under MITI's projects. The center also

with national institutes

and universities as well as researchers abroad. Major

has excellent collaborations

achievements of the center are represented by realization
(Ba,K) BiOs
superconductor, discovery of intrinsic Josephson effect in

of superconducting-base transistor using
high-quality Tl-based superconducting films and development

of a new automated image-processing technology of
3-dimensional solids. For next century, the center is going to
focus to R&D concerned with clean-energy and multi-media

technologies.

Report of the International Union of Materials Research
societies General Assemb|y ....................................... p.6

Former President of the IUMRS, Prof. Masao Doyama

IUMRS General Assembly was held concurrent with

ICAM 97 at Strasbourg from June 15 to 17, 1997, and

folowing items were discussed.

(1) Foundfation of the independent office of the IUMRS

(2) Establishment of the South American MRS consolidation

(3)ICEM 98 will be held at Korea from August 24 to 27, 1998,
ICA 98 will be taken place at Bangalore, India, from
October 13 to 17, 1997

(4) Financial support $2,500 was furnished to the ICA 97
Tokyo.
IUMRS decided to endow a $5,000 award to ICAM and
ICEM, respectively, as prizes to young scientists and
student scholarships.

(5)Prof. Yamamoto, President of the MRS-J was named of
the Treasurer of the [IUMRS 1998-1999.

Forthcoming Events of the MRS Japan ecseesresesereroncecese p.6
(1) TUMRS-ICA-97
Date : September 16-18, 1997
Venue : Makuhari, Chiba

More than 1100 papers from 45 countries/region will be
presented at the 23 symposium. About 1200 attendants will
be expected to take part in this Symposium. For further
information, contact the Secretariat of the IUMRS-ICA-97,
Prof. Yoshimura, Tel : 045-924-5323, Fax : 045-924-5358
(2) The 9th Annual Meeting and Symposium of MRS-J
Date : December 11-12, 1997
Venue : Kanagawa Science Park, Kawasaki
Symposium Topics : Nano-polymer Architecture/Molecular
Superstructure / Frontier Ceramics-Ceramic Interface as a
Functional Interaction Field

Papers for Poster Sessions on the above themes are also
solicited. For details, contact MRS-J Office: Tel 044-819-2001,
Fax 044-819-2009





