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Polymer Science in Kyoto,
Japan: Kyoto Institute of

Technology

g3

Shinzo Kohjiya (a), Takeo Araki (a) and Otio Vogl (b)

(2} Kyoto Institude of Technology, Hashigami-cho. Matsugasaki, Sakyo-ku, Kyoto 606, Japan.
(h) Polyiechnic University. Six MetroTech Center. Brooklva NY 11201, U.5.A.

Kyoto is one of the major centers for polymer science nescarch
and education in Japan. Some 10 years agn, 3 desalled asocoant of
the uctivities in polymer scicnoe at Kyotn University was written by
Professor Akio Nukajima of Kyoto University and published in
Falver News. In the last two decades polymer science has also
rapidly developed ar the Kyoo Institgte of Technology (KITy,
Todoy we will describe KIT and the activitics that are now carried
ol theere in roscarch and education in polymer sciznce.,

KIT was founded in 1949 a5 a national university incorporating
mwo mational collages: Kyoio Collepe of Indestry and Kyoio
College of Textile Fibers, which were cxinblished in 1902 and 1509,
respectively.

KIT 1= bocated in the northemn pan of Eyvoto City, winch was, for
more than 1000 years, fromy 794 to 1568, the capital of Japan.
Kyoto is surrounded by mountains on theee sides and offers many
scenic sites, including over 2300 dirmes. and some | 500 femples
with beautiful ganbens which the cultural and spintual atnwspiens
of Kyotn,

KIT consises of the Fagulty of Engineering and Design and the
Faculty of Texule Science; it offers programs of 2-year education
leading 10 a Backelor's degree. [n 1988 KIT inrodueced imponant
inmovations with respect to the following three phises:
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(11 Broad recognition of the wombergraduste program. The
underpraduste program was reorganized m the form of four
departments in the Faculty of Engineering and Design aned twis
departments m the Faeulty of Texnle Scwence. Furmhermore.
the new programs in all six deparimens are wow offened
separately in the evening.

(2} Establishment of a doctor] program. The graduste progrom
wis extembed o include courses leading to a Master's desree
and to'a Phe I The major objective of this chinge was (o serve
the negds of students and persons who desire 3 broader and
deeper acquaintance with the wdeas ond methods of higher
modern scholarship and pesesrch i the fields of science and
techmology,

(3} Discontimunnee of the Technical College. The Technical
College decided 10 end fis educationn] activities aller 37 yvears
ond the stefl members were inlcgrated indo the Faculiy of
Engincering amd Design

Accompanying these innovatons, KIT was roorganized in 1988
i the  following  depanments;  Mechanics  amd  Systems
Engincening: Electronies and Information Scicnce; Chemistry: and
Matenials Technology: Architeciune amd Desipn: Applicd Biology:
Polymer Scienceznd Engincering.

Ini the graduste sehool, which was established in October 1988 o
Mlaster’s degree program becume availoble in Mechanical: Syswem
Engineering, Electronics and Information Science, Chemistry and
Materials Technology. Architeciore and Design, Applicd Biology,
Palymer Science and Enginecring. A doctoral progrum became
avanlable in Applied Science for Functionality, Muterial Science,
Information and Production Sclence, Chemisiry and Matenals
Technology., Archilccore and Design, Apphed  Biology and
Podymer Scicner and Engineering.

The University is headed by its president. Professor Tomomasa
Tatsarmi, assisted by the Dean of I':ngimﬁng and Desagn, Professor
Yurin Theds and the Dean of Teatike Science, Pofesor Takeo
Araki,
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KIT has [06 professors. 97 assocae professors, 16 lectoners, 3=
imstractors and a iotal muamber of 450 amployees

Polymner Science is taught in two depasinents, e Department of
Chemisary  and  Materiuls  Technology, and the Deportinent of
Palymer Science and Engineening, The Department of Chamisury and
Maienals Technalopy has a Division of Functsons of Mateninls which
gives Maser's degroes in fusctioml polymeric malerials and m
Tunciion of biopolymsers, In the Davisson of Propaties and Processing
of Materials, the opportuniies for advenced depreex me in
rechnalopy of high empemiee processing, in the physical chemistry
of palymenc materials and in the processing of organic materials.

The Depantment of Polyner Science and Eaginccring consists of
two  divisions:  Polymer Chenustry and  Material  Science of
hs‘l} mers Matental Scienoe of Pull:h. mers inclades mulecalar apsign
of polymers, fusctional materials, material science, liber materials,
theory of polymer solutions, biochemistry of materials, strctural
chemistry of polvmers and polymer physics. The Deparimem of
Palvmer Sclepce and Engineering has programs in [upctional
palymer  mechanics,
palymer processing. molecular enginecring of polymers, textilke
cnginfeiing wfid syslemis engincTndig.

cheimail EHEERECTIE, mwlerinl  science,

Kiyomizu Temple, Kyolo
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Molecular design of high polymers and applicd polymen are
aleo available in the Divisson of Science of Molecular Design
(hher subjects that are available inclmde disign and processing of
polymenc magerinls, photoresponsave matenals and vaninus inpecks
vl SepRIratn AWICne,

In polymer soience and in polymer chemistry, Mzster's degrees
are available in polymer synthesis, bopolymer  chemistey,
miodecular design of polymers, polymer phyvsics, physacal chemisiry
of polymeric sysens. spectniscopy  of polymers.  malecular
engineering of polymers, fabrication of polymers and analstical
chemistiry, In polymer engineening there are opporiumnitics for
Mesters” deznecs in textile emginesring. polymer reactions, synihesis
of bnokecules, pelymer structure, chemismry of palymeric materials
and phivascal zspects of Blopolyimers.

Brologhcal macromolecular achences as well as funciionality of
[X programs in the Division of
ATrrIn.\J Scwnce Jof l:ur..;'lil:lmlll_'u which  includes hiﬂ'i‘FI\'-lE
macromarcular sciepce, molecular and stractural  design for
polymers, pohvwers Tunctbonalizations, sl ymer umpﬁ.ﬂl‘.\g}, ool

polviners are avalable n h

of functionality for polvmers av well as photo- and electronic
prosesses of pulymmn.

About 30 Master’s degrees are given in polyvmer scienve every
vear and almest I0 Phe Dhs ae graduated al the KIT at the same
time period

Let uws emphasize agamn that the KIT s 0 National University
esphlished under the National School Esiablishment Law of 1949, T
s composed of twe faculties in the Graduaie School wilh their own
adminisrative sysiems. Admission to the freshmzn class of KIT takes
place in April of each vear and i Hmited (o those applicants wha, by
the animual eatimnce enaminatinms, i hest qu.dll'n:d v Inepelit from
the educational opponuaitics which KIT canoffer.

The sire of the entering class s lmited for the Facuby of
Engineening and Design 10 365 students, including 1080 Evening
'F'mgr,qm stodents and o 215 uudents for the F.:l.!n!![.' af Textile
Science. including 410 Evening Program studcnls.



The decision of the faculty with respect (0 admission s based on
the Following factors: 1) Resuls of nalionwide examinmsans by the
Natsoral Center for University  Entmnce Examinations (held in
Januiryy: (2) The KIT Entrunce Examination score (hebd in Manch);
131 Senior high school reconds amd grades,

The undergraduate xchoal af KIT has nearly 3000 stodents. The
graduate school his over 200 stodents. including 45 students
registered m the Depanment of Folymer Science and Enginecring
fior the first year sl 15 in Applicd Science and Functionality.

The Faculty of Engineering and Design at KIT has grown with
the rapidd development of modem science and technology in Japan.
It was foundsd i 1902 as Kyobs Cullege of Industry 1o cary oist
instruction ancd research toward modernization and the development
of the waditbonal indisiries in Kyoto, Onginally the faculty was
sructurcd mio three departments: Architeciure, Industrial Design
amld Dweing. Sence its founding. some 35000 spedenis  have
graduated. rained under speciglized technical edvcation: with
emphasis oo ihe ans These audents have contribuied widely 10
acachemic, governmental and industrial activitics in Japan

In- 1549, KIT began its history 5 a nationsl university in
accordance with the Natienal School Establishment Luw.
incorporating the College of Industry with Kyodo College of Textile
Fibers. The two Collepes became. respectively, the Facubty of
Engincening and Diesign amd the Faculty of Textle Science,

The rapid development of Japan’s imdustry from the 1950
through the 1970°s broaght increpsing demunds for engineers and
resequchers in newly developed interdisciplinary wreas as well as in
the existing fickds. In order o respond fo these demands, several
depurtments were added st KIT: Dedign (19543, Mechanical and
Production  Engineering (1961} Elkancal Engineering (19635
Industrial Chempstry. { 197}, Electronics (1972) and Housing and
Envirommental  Design (19740 - The Deponments of  Weaving
Machimery and Ceramie Technobogy wene nepamed Depariments of
Mechanical Enpincening (1968) and Inorpanic Materials (19705,
respectvely. In 1988, the umbergrmdusme program was reorganieed by
grouping the 10 depaniments ;o four: Mechonacal and Svstem

University Club Lounge

Engimecning;: Elecironics and Informazion Science; Chemastry aml
Materials  Technology, and Architeciore and  Desipn.  This
reveganteation enwbled wider education and nresearch, and enhunced
intesdisciplinary. stghes negded by professionals in the industries of
new cras.

Seven hundred sizhiy undergradoate students Gincluding evening
programs) are admitted each year. To KIT, the facelsy lays
emphaisis on inslruction in 4 wide mnge of science and lechaology,
essential to a vanety of carcers, and on active research m hasic
sciences in onder to fulfill the nesds of society. The 21st centbury is
expecied 1o be charcterized by unprecedemed high wechnology mnd
will be an ape of muny engineering devices, Engineering will be
even more needed a5 4 service 0 socioty.

Major advances were made ot KIT under the presidency of
Kemichi Fukus who received the Noble prize in Chemissry in 1951,
the first Nobel Lavreate in Chemistry of Japan.

I the Department of Chemistry and Materuils Technology, there
1% & Diviston of Function of Maenale. This division provides the
necessary hackgroond for understanding fundomental aspects of
chemztry. such s efficient and selective preparation of fanctioni]
materials, catalyiic snd phoiochemical transformations of malenals,

Cme af the professors involved in polymer chemastry s
Nomwodhi - Kawabats, whose main inferests are in polvimeric
materials that captuere. microsrganisms alive, new matenals useful
fof walcs purification amd new methods for microhiology amd
himechnology. Professor Masuaki Termmoto 15 akso involved in
membrane scparstion processes. mass iransfer with chemacal
reactions and reaction Kinctics of betcrogencows reaction syslems.
Yoshikare Mivake, ap  Associnie Professor in  (Chemical
Engincenng, s studyving molecular assembly, the development of
Tunctional polymer membranes and resctions m wo-phase systems,

Shinzo Yamashita iz Professor Emenms of KIT. His main
interesis were the synthesis and propertics of clastomeric lonenes,
symbesis, chamcienzstion and chemical modification of I-
chlombutadiene  copolymers, rubber chemisiry of processing,
reinforcement and vuleantzaton. Hix work is now being continued
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and cupanded by Shinro Kobfiva, who v menl sterested in the
Tungtronalirathon of siboooe clastomsns for cloctnmigs applacatios,
sod-pel tramation pheaomena, fencionalrstion of polbs amd spocialiy
podymers for omodaal spplcatings. Yobo Iieda, an imsanar ia
Professor Kodijiva®s “hosa™ is imterestod m wynthesin and proporics
of biomepdical polyurcthases and in the synthesi of poboaacohande
derivatives. Kohjiya's group bas recently boen reinfonced by ihe
addaton of Assoginte Profesoor Yoemhina Taokahara, whe is working
on the synthesis of mocromonomers by ansonic  polynserumtion,
fodlowed by radical polbvmerieation amd copolymerizanon of the
macromonomers. He b abw  investigating e properties of
polymacromonomers.  Ssbure Harm  and  kocko  Ramei o
beocheminy who are studving the structune and functon of protcin.

Yoohio Wala v stndyisz the polyrmer  photophyuacs anad
photochemintry, particulardy the Lner photolysin, of orpask: and
polymey mobovukes, and the Rser waface troatment of polymens
materials, o well an photochemical feactiols of aromolic amine
ad ally ] habides

In the Divinvoa of Propertics and Proocwsisg of Matenals,
Profewor Taisuke o is nterestod m palymer strectures, transpor
propertics of dyes and mocromoleciles such as dilfusiva of the
aliphatic chain mokcube in polvethylens, solvent effects on the
diffusson of aroiatic compounds i polyiien and predsiirg ¢ffects
on’ the gelation of mecromolecules. Although Tomiji Wakida i
lnﬂrrmly invalved m textile and ;m'l:.'n!-d'r M‘m;nd'ng and i the
applcation of clectrical ducharge in teatile  Anishing, mone
empeorLant i Fen wioofh ol sprfaoe modifbealson of pu'l-l:M Rl b
[ 5 bomper sl plarema anxd =sputionng.

Kaji Kajraar i oooducting fescssch s polymer phiviaed pel
sructore and Linctics of pol-sol traaution of Bopohmor, the
eheculad dymammes of model peptidos, the quatemany st tufe of
model prptades and it plionaoliogical fussiion, Todahako Ninkida s
mvolied i ceramis ¢ngaocring. the frachinne mechanis of btk
mabcnals, advanced matenals and ceramic composites.  Legiurer
Huroahi Urakawi is wuﬂ\.mg i 1 ph}hi\'.ﬂ iht'l'ril\ll‘j. il |hﬂ3’nh.'u-.
the aggregation of dve molccules and s effect on dycing
charactenstics, micellar stracture of nom-ionig surfaotnis, and on
the maslosular dynamics of mode] peplides

Shinzo Kohjiys and Ofto Vogi
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A mamber of profeuons see involved in the saody of polymer
chemantry m the Department of Pohvmer Socaoe and Engincering.
The department was ovtablished in 1983 wih the merging of the
o former deponiments of Teanile Engingenag amd  Fiber
Cheimdstry, The department was  further reorganiesd by the
inclusion of Appled Mahematies amd Analyticnl Chomisiry when
the Daoctoral program was established in 1988, The sew depanment
consists of wo incgrated  dividions, Polymer Chemistry  and
Palymer Enginecnng ol fers stubents four major programs: Polvmer
Chemintry,  Indwanial  Biochemisiry, Polymer  Msterialy  and
Pohmer Eaginooning. Each yesr 125 uadergradustss s sdmatied
o the dopaniment, asd aficr one yoar of buaiks wntrection, cech
stedent chooses 3 mujor. I the Bnal vear, stodonty e oblipased 1o
wndoriake reicanch m one of the labortoncs i onder ko pradusie.
The pewcarch and instructon in this dniasoa dover the Tolloansg
ficlds: symihetic orpanic chemistry, polymer reaction chemingry,
blopolvmer chemistry, applied polvmer science, malecalar design
of podymiers, and analytical chemistry.

Tokeo Arki, now the dean of the school, is o profesusr of
polymer chemistry, His interests lie in the functionalication of
oligemers, polymer svmhews o peneral ond in separation
chomantry, inclodimg chiomatopraphy

Toshio Kiso is working in Applied Polymer Chemisary,
biodcpradable polymen, symthesis, charactonration, and medscal
spphicatioon; abo of major intorest are oframie fibon from
polymenis procwnans and high scnaaty polymer Blonds somprmang
Bguid onatallise polyveaers = the haue componest. Teoyonhi



Kivotsukuri is professor of polymer and fiber chemisiry. He is
working on molecular design and cheracterization of lumctionml
polymers and Abers, on the development and application of metwork
polymers, on crosslinked polvimers and on the Tenctionali sation of
polyesters and polyamides.

{ther prodessors. ane woeking in symthetic organie chemisery,
crpanometallic chemistry. anadvitical chemistry, biopolymers clwermis-
try amd biopolymer biophysics, and  anabytical  biochemisiry,
Yushihara Kimuara i a specialist in synthetic polymer chemistry and
hiomaterials, which inclisdes the symthesis and bsomedical opplicaion
ol bexlepradible and horewrhahle polymers, the synthesis of
marganic polymers and their utilizotion for processing ceruimic fibers.
and i the development of novel polyimide-based materials.

Seversl psociate il msistont professors are also part of the
research groups. They include Kivoichi Matsumoto in polymer
chemiztry, who 15 working on struciene, propentics aml processing
of polyiners. biaxial streiching and orientation control of polymer
films. the development and application of functional fibers and filmes
andl the processing of (extile fibers amld polymers. Hinoshi Mari is
invalved in polvmer synthesis. especially in viny| polymerization in
the presence of metal salis and in polymer reactions.

OF the imsirusctons, Ken Hosaya is studying mobecular recagnition
using HPLC and asymmctric synthesis using o polymer matsix.
Naoao Tsutsuns i stsdying the analysis of polymer sofids by flash
radiometry. clectrical and optical studies of ferroeleciric polymers,
palymer synthesis by clectro-oaidation and condensation. Applied
polymer science is also the subject of Hideki Yamane, who is
workmg on hollow fibers with asyvmmietric struciure, molding amd
processing, high pedormance podymer gels. chemical modifications,
characterizations  and  clectrocomdective  cermmic  fibers  from
polymeric precursars.

Chemical engincering and processing is also an important
subyject al KIT: for example. Susuma Kase is studying the reology
and hydrodynamics of the extension of flument extrrsion and filngs.
Lenichirn Mackzwa & investigating the mechonical behavior of
polymeric compesites, the design of polymenic composites and the
rﬂuui g of ]'lsﬂ:,.'nunc cumpasiles,

Shunji Nomuara's interest is in material science of polymers, He
s ivelved in the stody of rheo-optical studies of pelvmeric

University Library Reading Room

materials, the development of polvmers with ullinsie properics by
stsuciusal contrel and the development of high-strengih and high-
modubis fibers, Associate Professor Bk Hamads s stedying
pelyricr mechanscs, the mechanical propenies of composite
mnaterizls and compisite manufactunng.

Phowophysical and photoconductive propertizs of aromatic viny]
polymers ure being investigated by Akirs fava. He s stodying the
time-resolved 1oial intemal Auomescence spectroscopy for dyvnamic
siuics on polymer surfaces, the Muorescence dyvnantcs of aromatic
vimyl polynser films wsboped and doped with electron acoeplors and
dosars and the in-sir Quorescence spectroscopy ol vacuum-
deposition mechaniuns of ongame compounds. Phyacal properties
of polymers. especially the structure wnd propertizs of polymer
alloys, the development of high performance polymenic mateniols
and the theory of small elastic scatiering are being investigated by
Mitsuhiro Shibovama. Okimichs Yano is studhving the properiiss of
polymeric solids by imvestigaring the relaxational hehavios of
polyiners o cryogenic temperntures, the dielectnic ond piezoclectric
pm-penies and the poalinear pn:q:lu.-rﬂm. anl [mlrm.

Polymer processing. the rheology of pldvmensc flow, the
permeabilaty of geule stiles, and air ',cl: wrlinqm; are the ;-ul:ljl:cls of
Taro Nishimura’s atudses. Qui Tran-Cong 15 invalved in the investi-
gation of the physical properties of polymers, photephysics amd
photochemistry of polymers, especially the hight-mduced ondering
pheromena in polymer misiones, the relaxation phenomena in
glesay polymers by diffusion-controlled kinctics and the diffusional
processes in polymers by foeced Raylaigh scattenng.

In the Diviston of Polvmer Engimeering, there are abo severl
professors involved in polymer process engineering but particularly
in sysiems engineering. OF importance is the work of Shigery
Kunugi. who is studying the mechanism of enzymology. kinetics
and mechimsms of proteases, o well os the physical chemistry of
membrane mimetics and enzyme reactions under Righ presaee

Polymer science and technology is now (lonshing at KIT. The
activities implement excellently the activies in podymer science o
Eyoto Universily and a1 the Instinute of Chemical Resewch in Uji
which is attzched w Kyoto Unversity, The activitics i polymer
scienoe at Kvows Universicy and Ujl will be discussed in 2 separate
article.
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