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Centers of Polymer Research

Polymer Science in Japan:
Universities in Central Japan,
the Hokuriku District

and the Remaining

Universities of Japan

Kiichi Takemoto® and Otto Vogl®: ¢

Japan, a country of almost 120 million people In an arca
the size of California, has 2 very extonsive svstom of educa-
tion and reséarch in polymer science. Based on the educa-
tion bill of 1948, many new drections of educalion and
research have been established. The system s based on the
“research group™ koza system and has allowed a number of
novel interdisciplinary science developmenats to proceed
rapldly and efficiently. Polymer science and technology wis
one of the developments; activities are in national, profectural,
municipal, and private universities. In the last three years we
have deseribed In mine articles varous centers of polymer
research in Japan: with A. Makagima the Kyoto area, with
T. Tsuruta, M. Koinuma, A. Abe and | Urmatsu, three
articles on Tokyo: with K. Hatada and T. Otsu, two articles
on Osaka, with T. Kunitake and J. Kiji Kyushu, the Chugoku
and Shikoku distriets: with Y. Yamashita and N. Nagnsawa
the Nagoya (Chubu) district, with J. Sohma the Hokkaido
district; and with T, Yamaguchi, the Tohoku district. A num-
ber of universities where polymer science education and re-
search are carried out had been omitted, especially from
Central Japan and the Hokuriku district. In a few solated
ciés of other parts of Japan. we found that some research
and education in polymer science is carfied outl which should
be mentioned here. While we do not claim that one or the
other sclenilst might not have been overdooked, we belleve
that with this, the tenth presentstion on polymer iclence
in Japaness universities, scademic research in Japan has been
fully eovered. What has not been covered, and which should
probably be done im some foture amicles, is research in
govemmental and municipal research institutes, such as that
in Osska, and, of course, in industrial laboratories.

In eight charis we show Japan and seven Individunl dis-
tricts with the universities in which education and meseanrch
in polymer science and technology are carried out. The
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universities indicated with (®) have been deserbod pre-
viously: thodse shown with () are mentioned in this article,
Pictures of selected universities (the University of Tsukuba,
Shinshu Univesity, and Gumma University) are shown.

UNIVERSITIES IN THE HOKURIKU DISTRICT

A number of universities are located in the Hokuriku dis-
trict, which includes several prefectures along the Japanese
seacoast from the Fukul to the Niigata prefeciure. In thews
universities polymer research and teaching in palymer science
are carried out. The following univenities are located in this
district: Kanazawa Univemity, Fukul Univemity, Toyama
University, The Technologieal University of Nagnoka, and
Nligata University.

Kanazawa University

In Kanazawa University, mesearch in polymer scienco is
being carried out in the Faculty of Enginecring,

Department of Industrisl Chemisiry: Professor Hiroski
Suda, the head of the Department, with Assoclate Professor
Masatoshi Motal, is eonducting research in the field of poly-
mer synthesis. They are concerned with assymmotre selective
polymernization of meemic monomers, ring opening polymer-
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ization and copolymerization of cyclie ethers, and resolution
of racemic mixtures with optically active polymer,

Professor Shin-ichiro Ishida with Assoeiate Professor Yosh-
iaki Nakamoto and Dr. Yukio Hosokawa are studying mole-
cular weight and molecular weight distribution of formal de-
hyde reains. In addition, they are also Interested in sepamtion
technology, In particular with new functional membranes.

In ancther department of Kanazawa University, Professor
Masao Shibahara is concemed with the mechinical proper.
ties of materials, including polymers, Professor Kyuichiro
Tanaks b working on surface technology and is interested
specifically in the frictional behavior of polymers.

Fukui University

Fului University was first established ax a school of science
and technology of fbers. Polymer science is therefore located
primarily in the Fsculty of Engineering, in the Departments
of Fiber Technology, but also in the Department of Indus-
trial Chemisiry.

Department of Industricl Chemisiry: Profossor Hiroshi
Alda, with Associste Professor Toshivuki Kodaira and Dr.
Iwao Takase, s working on the nonsensitized photopolymer.
ization of Nﬂhlltuud maleimides and the free radical
polymerization of nonconjugated dienes and 1.2-disubstl.
tuted olefins. They are also interested in studying the prepar.
ation and behavior of functional membranes and the thermal
degradation of polymers. Associale Professor Akinobu Uni-
shi is involved in polymer synthests, particularly of soluble

olw Dhndeiin
F B
V. =
:'_':‘ B, Wi g Luiv
A ]
(o 2 :
'L .-f '!
[ ‘T 5=
I-n-u.lﬂl.lp 2 | b
‘f i n:n-h-._ "
= b s,
i #
- E:h.
o A\ [
Fubsd Fmive | "
r..l-.:.-‘.-‘.‘. I )
."\..I_-;“" gy '
N ST Tunanaani Fui
;Ill“-;lhl -;.I..‘.d blad Beska, =
hagaze Lask o e
* I 1
AR B i
,\‘ P . S e

heat-resistant polymers and condensation polymens.

Asvociate Professor Mamoru Nomura is working on the
knetles of multiphase polymerization resctions. Professor
Togoro Matsuo, in cooperation with Professor Ichiro Iwata
{who belongs to the Institute of Funetional Materisls) is
camrying out reséarch on the behavior of polymer solutions
and dispersions by photo- and x-ray scattering; they are
also studying the chemicil and physical properties of mono-
crystalline polymers; theoretical problems of rubber elas-
ticity and viscoelasticity are also being investigated.

Department af Fiber Technology: Professor Toshisada
Takahashi, with Associate Professor Kenji Sakurai, is con-
dizeting mesearch In the fleld of the crvstallipe structuro af
polymers. They are especially interested in crystallization
phenomens of polymer blends, the morphology of liquid
crystal-forming polymers, and the sepamation of gas mix-
tures by polymer membranes,

Professor Kimihire Suzuki, with Dr. Isao [keda, i studying
ithe synthesls of block and graft copolymens by anionic
polymerization. Reactions on cellulose and chemical modifi-
cations of natural and synthetic polymers are aiso being
investigated. Professor Yoshihara Nakamura s working on
the microstructure and the physical properties of wool
fibers, functional gel materials, and the processing of vadous
polymers. Professor Takujl Yam i, in cooperation with
Associate Professor Susumu Saeki, is concemed with the
physical properties, especislly the viscoelsstie properties, of

poIMim Professor Shiperu Kunugi is interested in the
mechanism of protesse teactions. He i also working on
the synthesis and application of membranes for enzyme
immobilization.

Toyama University
Toyums Unlversity is rather large, but oaly a few selentists
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are active in polymer chemistry and technology. At the
Faculty of Education, Associate Professor Shigeya Takeuchl
is carrying out research on the reaction of urea and carbamic
esters with aldehydes, the synthesis of conjugated discety-
lenes and their polymerization. Associate Professor Saburo
Matsukawa is working on the processing and the technolog-
jcal behavior of cellulosic fibers.

The Technological University of Nagacka

This university and the Tovohash] University of Teehnology
were established recently; nevertheless, some excellent scien-
tists are involved both in research and in teaching.

The Chemigtry Seclion; Professor Hajime Mivama ls inter-
ested In the study of new polymeric materials; in cooperation
with Associate Professor Nobuyuki Fujii and Dr. Yoshio
Nozaks, he kb working on the synthesis of blocompatible
polymers and on the attachments of enzvmes onto biclogical
and synthetic polvmers. Photopolyvmerization technique is
also studied In this group.

Professor Terwe Fujimoto, with Associate Professor Yo-
shinobu lsono, is interested in polymers with multiphase
structure, he b5 working on new biomaterials with mosalc
multiphase strectures and on polymers that are superphoto-
sensitive, Professor Fufimoto is also interested in the degra-
dation of polymers.

Professor Kivokazu Imal and Assoclate Professor Tomoo
Shiomi are concermed with the investigallon of solvent
effects in free radical polymerzation, particulady on the
microstructure of the polymers. They are alwo (nterested in
biomaterials and the fixation of enzymes.

Apother group, Professor Ichiro Tsubats and Amociate
Professor Shinnosuke Mivaoehi, is invelved in the application
of new polymers for electronics application.

Niigata University
The research activities in polymer science of Milgata Uni-

a6 POLYMER NEWS, Vol. 11, No. 2

versity are based on the carly work of Professor Emeritus
Kumaichi Okita who wsa the inspiration [or much of the
polymer research, As in other universities, the research
sctivities in polymer science are in depariments of the
Faculty of Engineering.

In the Department of Applied Chemistry, Professor Yasu
Sone, with Associate Pro r Norio Tsubokawa, s con-
ducting research on polymerization in the presence of earbon
black. His p is also concemned with the synthesls of heat-
resistant polymens for electrical applications.

Professor Eizo Olkawa is working on the synthesk of
chelate-forming polymers and their application as films, and
the proparation of membranes for ultrafiltration. Professor
Mitgchire Fujfil, of the Depariment of Chemical Engineering,
is concerned with the electrochemistry of ionene polymers
In aqueous solutions.

Professor Takashi Taniguchi, of the Faculty of Education,
is studying the microstructure of cell walls of wood. He is
also investigating the mechanlsm of water absorption of
wood and the prepanation of wood/plastics composites.

UNIVERSITIES OF CENTRAL JAPAN

In Central Japan, In the northern part of the Kanto and
also fn the Chubu district, there are a number of rather large,
new and well established universities. These are the University
of Tsukuba, Gumma University, Tharagl University, Saltama
University, Utsunomiya University, the Defense Academy,
and Yamanashi University. Shinshu Univermsity in Nagano
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Tha Univerzity of Tsukuba

Prefecture was already briefly mentioned in an earier article.
We are describing it here again because some of the research
groups have now been enfarged and a new Department of
Functional Polvmer Science has been added,

The University of Tsukuba

The University of Tsukuba was established in 1973 witha
unigue philosophy : the “Open" university. It hos none of the
traditional faculty system that is common in all other existing
universities in Japan,

Institufe of Material Science: Professor Hideki Shirakawa
is investigating the synthesis and characierization of conju-
gated polvmers. He is particularly interested in the synthesis
af highly (electrically) conducting polvmers and ks studying
their properiies, particulady the effect of doping as 2 fune-
tion of conductivity. Associate Professor Masuo Alzawe k&
studying the interaction of bicsensors with molecular recog-
nizable polymer membranes, He is also preparing electrically
conducting polymers by elecirochemical synthesis and e
trying to characterize these systems.

Institute of Chemistry: Professor Osamu Kikuchi is working
on the theoretical aspect of the structure of biopolymers and
the interaction of biopolymers with other materials, Assoch-
ate Professor Kunio Furusawa i interested in the absorption
on pelymers and the synthesis, colloid behavior, 2nd applica-
tion of palymeric microspheres.

Other Ingfitules: Assistant Professor Yukiko Tagami, who
belongs to the Institule of Physics, is involved with the study
of statistical thermodynamics of polymer solutions, Assis-
tant Professor Eisuo Rokufula of the fnstitufe of Applied
Biochemisiry & working on the preparation and character-
ization of proteln/polyvelectrolyte complexes and the immo-
bilization of microorganisms with polyelectrolyie complexes.
In the Institute of fnformalion Sciences end Electromnics, Pro-
fessor Yuzurn Fujiwara is coneerned with the study of the
configurational statistics and stereochemical structure of
vinyl polymers by NMR analysis and is preparing an NMR
data base for advanced polymer research.

Gumma University

Gumma University was established some time ago as a
special school for the chemistry and technology of fibers,
The research on polymers is in the Faculty of Engineering.

Department of Polymer Chemiztry: Professor Yoshio
Wakamura, with Associale Professor Kozo Arai, is investi-

Gumma University

gating the separation capahbilities of cellulose and nylon-
membranes gralted with functions! monomers. He is also
interested in Mlammable fibers of low faimmability, immo-
bilkzation of enzymes, and the microstructure of keratin.
Professor Yoshitaka Ogpiwars, with Associate Professor
Ken-ichiro Armi and Dr. Hitoshi Kubota, & studying the
photopolvmerization of acrylonitrile in the presence of
aniline and aniline derivatives. He is also doing fundamental
research on the degradation and stabilization of polymers.
Professor Yoshiharu Ishii is concerned with the improvement
of the properties of fibers and other polvmernc matenals and
their dyeing properties. The work is carried oul in coopera-
tion with Asclstant Professor Yoshie Tanaka and Dr. Hiro-
masa Suzuki.

IDeparfment of Polvmer and Textile Maferiale: Professor
MNobuhire Kuwahara, with Assistant Professor Satoshi Olubo
and Dr. Kenfi Hamano, i studving physical properties of
polymers. The main sabjects include crtical phenomena in
polymer solutions and thelr thermodynamic properties,
Professor Shigetake Kinoshita, with Assistant Professor
Yasushi Saito and Dr. Yuzo Yamamoto, is working on
polymer structures, including the mechanism of shrinkage
of collagen fiber, the structural analvsiz of polyvurethanes,
and the thermal deformation of restretehed films,

Professor Akio Sakanishi, in cooperation with Assistant
Professor Koji Yamaga and D, Tetsuviki Sasai and Toshi-
aki Tsuchihashi, is working on the processing of fibers and
films. Recont work involves also the study as biomedical
threads, Associate Professor Nobuyuki Tanaka and Assistant
Professor Motosuke Naold are investigating the thermal
properties of polymers, and conformational effects at the
molecular level, Associate Professor Iwao Matsumoto is
evaluating viscoelasticity and electroconductivity of fibrous
materials.

In addition to these departments, Gumma University has
also an Institute of Composite Materials. Professor Hirotaro
Kambe, with Associate Professor Takash] Igarashi and Dr.
Shinge Kondo, is studying the thermostability of polymeric
materials and the mechanizm of poalymer degradation. Pro-
fessor Zenjiro C(kawa and Assistant Professor Masamichi
Kobayashi are also studying the thermal and photochemical
degradation of polymers and the effect of singlet oxvgen on
polvmers. Functional composite materials are also being
investipated.

Yol. 11, No. 2, FOLYMER NEWS 357
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Ibaragi University

In the Faculty of Science, Professor Yoshiml Kurimura 18
working on the synthesis and reaction of polymeric metal
complexes. He is using these complexes to effect nitrogen
fixation, and is also looking st other functlonal properties
of such complexes. In the Foculfy of Engincering, Professor
Hideo Nogasaka's group is interested in the mechanizm of the
development of charges In powders of plastic materials.
Better undemstanding of the development of electrocondue-
tivity on siretehing of plastic films and the processing of plas.
the materisls are also being investipated. Professor Susumu
Okazaki and Assoclate Professor Yoshihire Momose are
concemed with fluorination of polymers and the change of
thelr properties during fluorination.

In the Cotllege of General Education, Associate Professor
Yoshihito Osads B working on plisma polymerization,
polymer-polymer complexation, and functionallzation of
polymers by mechanochemical means.,

Saitama University

In the Foculfy of Science, Professor Kiyoshige Fukuda,
with Associate Professor Yoshio Shibazaki and Dv. Hiroo
Naknhara, is doing research on the palymerization of long
chain vinyl monomers. This group is also studying the poly-
condenzation of amino acid esters. In the Facully of Engin-
cering, Professor Hirovuki Nohira, in cooperation with
Associate Professors Kazuhiko Saigo, Hisso Miura and Dr.
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Terunuma, is concemed with research on optically active ion
exchange resing, ssymmetric absorbents, polymeric catalysts,
and microencapsulation of varous malerials.

Utwunomiya University

In the Faculfy of Engineering, Professor Motome Hamajima
Is working on the synthesis and use of functional oligomens,
and ks studying molecular weight distribution of polymers
and olipomers. Professor Kazuo Haga is concemed with the
study of addition polymerization in micelles and with poly-
mer gynthess by solld state ring-opening polymerization,

Defense Acadamy

Professor Yoshikiyo Urata, with Dr. Kolima, is working on
the stability and thermal degradation of polymeric matorals.
Professor Ryusuke Kono's group is concemned with semicon-
ductors and the sonle properties of selected biopolymers;
dielectric relaxation and other properties of polvmers are
also being studied in his research group,

Yamanashi University

Ins the Faculty of Engineering, Professor Hiromi Kamogawa,
with Associste Professor Masato Nanasawa and Dr. Yulehiro
Haramoto, s working on the synthesis of photochromic
polymers and polymeric catalvsts. This group is alko inter-
esled broadly in Lhe synthesis of functional polymers. Pro-
fessor Takeaki Tanaka is concemed with the polymerization
of monomers in the presence of preformed polvmers.

Shinshu University

Shinshu Univemity was established after the Sscond World
War by uniting several professional schools in the Magano
Prefecture (Chubu District), This uwniversity has, thevefore,
eampuses not only In the capital elty of Nagano, but alse
in Ueda, Matsumolo, and Ina. Polymer sclence and technol-

i &, SN
Department of Functional Polymer
Science Shinshu University



ogy is located in the Faculty of Textile Science and Technol-
ogy in Ueda city.

Faculty of Textile Seience and Technology: This faculty
has recently (in 1978} established a new Department of
Functional Polymer Chemistry, which hid evolved from
another department which had a 70-year history.

Deportmen! of Functional Polymer Science: After Pro-
fessor Nobumasa Hojo, the founder of this depariment,
ssurped the presidency of Shinshu Univesity, Professor
Kiichi Takemoto of Osaka University (until 1983) I:i.- m
an adpinct professor at this department; he wis working
Associate Professor Hirofusa Shirad and Dr, Kenji Hanabusa,
Associate Professor Shirsi is interested in the coordination
chemistry of polymer/mélal compléxes, the formation and
chemical functionalities of metal/polymer complexes, func-
tional metal-macrocyclis (and their polymers), interaction
of biopolymers and metzl fons, ond polymer synthesis in
monomer asociates. After the metirement of Professor
Kosuke Ohlkd, a biochemist, Associate Professor Yoshiyuki
Kondo, is continuing his work on the conformation of blo-
sctive peptides and the structure and properties of biopoly-
mers, especiall des in solution,

Profeasor wdm with Associate Profesor lwao
Yamemoto, |s concerned with the synthesis and modifica-
tion of des including cellulose and lquid erys-
talline compounds of transition metals, Professor Saburo
Seno, with Assistant Professor Koji Abe and Dr. lto, b
working on the synthesis and characterization of functional

rs and intermacromolecular complexes. Their re-
search interests include also the study of physicel and chemi-
cal properties of cell membranes.

Department of Texlile Engincering. Professor Hiroshi [shi-
kawa is concerned with the resenrch on the fine structure and
the physical properties of the silk fibers; he is also interested
in molecular motlon in poly(amine acids) and the effect of
hydrogen bonding on the physical properties of polvmers in
the solid state. Professor Attoo Konds i working on the
structute and mechanical properties of synthetic fibers.
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Department of Textile Chemical Industry: Professor Sadso
Hayaski, with Assoclate Professor Toshihiro Himi, s studying
various mpects of the mechaniim of emulsion polymerization,
membrane phenomena of polymer complexes, and the form-
stion of polymerfiodine complexed. This research group s
also interested in preparing pollution-free paints and adhe-
sives.

Professor Shuji Matsuzawa, in cooperation with Asvocinte
Professor Kazuo Yamaura, is Involved with the synthesls of
stereoregular  polymers, fNow-dinduced crystallization of
polymers from solution, and the structure of thermorever.
sible pels. Other subjects of his work are the absorption be-
havior of polymer films and the behavior at airsolution inter-
fmces. Associste Profeisor Fukashi Shimizu s working on the
interaction between textile fibers and metal jons, mordanting
of silk by metal salts, and the dyeing of silk.

Other Departments: In the Department of Chemical En-
gineering, Prafessor Hideoml Matsuda is working on polymer
characterization, the behavior of polvmer
solutions and of sol-gel transitions of polyolefing in organic
solvents, In the Depariment of Mechanical Engineering, Asso-
clate Professor Keifi Ohara is working on the development of
electrie charge on polymer films by [riction and the applica-
tion of electrostats to aflevaite this problem; be Is also In-
volved in research on triboluminescence. Professor Yoshiyaso
Sato belongs Lo the Depariment of Applied Physics, He fs
concerned with amorphous polymers and their behavior
under large deformation, the rheology of elstomen, and the
mechanical properties of elastomers.

Institute of High Polymer Research: Professor Tadao
Hayakswn, with Associate Professor Hiroyukl Yamamoto, is
working on the synthesls and the chemical properties of poly
{amino acidi); be is investipating their conformation in the
solid state snd in solution. Professor Eisaku Hezuka is con-
cemed with the structure and properties of liquid cryatalline
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materials that ane related Lo living systems; he is particulariy
interested in thermotropie liguid erystals of macromolecules.

Foculty of Engincering (Nagano City); Associate Professor
Mazavasy Tasaks is concemed with membrane sclence. He is
working on membrane phenomena in nonisothermasl systems,
transport phenomena across charped membranes, and in

charged mosale meémbranes prepared from multiblock co-
polymerns. He is also planning to study chemical reactions in
membranes. Astistant Professor Yoshinor Ohta is investi-
gating the effecis of plasticizers on the elecirical insulating
propertics of poly{vinyl chloride) films. In the Facully of Ed-
wealion, situated also in Nagano City, Associate Professor
Kunio Urashido s interested in cyclopolymerization of allyl
esters of unsaturated acids,

Faculty of Seience {Matiumoto Cfty). Professor Masalok
Yokol is carrying out NMR messurements in micellar solu-
tions and s also investigating the physical properties and ionic
interactions ln electrolyte solutlons.

OTHER UNIVERSITIES WITH RESEARCH ACTIVITIES
IN POLYMER SCIENCE

A few univemsities with research activities in polymer science
were nol mentioned in earler articles, These indude Nara
Women's University In Kansal and two universities in Kyu-
sho: Oita University and Ksgoshima University.

Mara Women's University

Narz Women's University was first established in 1905 25 2
girls” teachens” college; in 1949 the school acquired the status
of & univensity,

In the Feculty of Science, Professor Fukuo Takemura, to-
gether with Dr, Ksorn Iwal, I8 working on sensitized photo-
polymerization. This group Is also studying the reaction of
excited complexes of polymers and their possible utilization.
Oita Univarsity

Oita University is located in the Industrial city of Oita City
near the famous resort lown of Beppu on the east coast of
Kyushu [sland. In the Faculfy of Engineering, Professor
Yasuo Kikuchi's group is working on the structure and prop-
erties of polyelectrolyie complexes with special emphasis on
their possible blomedical uses. For many vears, Professor
Node Olkads hed been concerned with gralt copolymeriza-
tion; he is now prepaning funclional membranes by polymer
grafting techniques.

Kagoshima University

Kzgoshima Univemity is the southemmost university of
Kvushu Island in Japan; some research in polymer science is
being earried oul.

In the Faculiy of Engineering, Professor Norivuki Mivauchi,
with Associate Professor Mitsura Akashi, is working on the
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synthesis of functional polymers, particularly those that are
uwseflul as polymerc drugs, and polymeric catalysts. Paints
besed on thermosetting resin technology ame also being
investignted., Professor Hiao Takeshita, with Associate
Professor Shirgeru Maeda, is working on polymer chelates,
including surface-sctive agents which are based on polymer
chelites,

Professor Atsushi Ikarl, with Associate Professer Yasuo
Hatate, Is involved with vinyl copolymerization in highly
viscous sysiems, suspension polymerzation under ultrasoner-
ation conditions, and kinetic studies of slurry polymerd-
zation.
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