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Jaroslav Krallcek

Mirosiav Schiiz

Czechoslovakia, a country of about 15 million inhabitants
located in Central Europe, consists of two [ederal states:
the Czech and Slovak Socialist Republics., The Crech So-
clalist Republic has two provinces: Bohemia and Moravia,
Polymer sclence has a Jong tradition in Cezeéchoslovakia,
particularly in the Crech Socialist Republic; the first rubber-
processing factory originated as early as 1887 in Bohemia,
where most of the chemical industry of the former Austro-
Hungarian Empire was concentrated, Additional rubber-
processing factories, the production of phenol-formatdehyde,
casein-formaldehyde resins, a rather extensive shoe-making
industry, and the production of paints developed in Bo-
hemia and Moravia, thus forming an important polymer-
related branch of the Czechoslovakian indusiry before World
War [I. The importance of the polymerproducog and
processing industry increased in the post-war period along
with the world-wide development of polymer chemistry and
technology. This development caused a substantial increase
of the activities in research and education in polymer chemis-
try, polymer processing, and polvmer technology in the
1940s and 1950s. Polymer science has now established a
firm position at universities and research Institutes of the
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Czechostovnk Socialist Republic.

This article describes the activities in polymer sclence at
universities of the Czech Soclalist Republic. The activities In
Slovak universities and research institutes, the Polymer
Institute of the Slovak Academy of Sdences in Bratislavs
and the Institute of Macromolecular Chemistry of the
Czechoslovak Academy of Sciencet In Pragoe have already
been reviewed in three previous artices published in Polymer
News in 1984 and 1986.

Additional basic polymer research ls also carried out in
research institutes in Czechoslovakia, In the Czech Socialist
Republic, whose primary objeclives s applied polymer
rescarch; scientific activitles In polymer sclence In these
institutions will be covered in 4 separate article.

PRAGUE INSTITUTE OF CHEMICAL TECHNOLOGY

Department of Palymers
Faculty of Chemical Technology

Undversity education In macromolecular ehemistry and
polymer science started In Prague, the capital of Czechosdo-
vakin, in the late 1940s. In 1949, the Department of Flastics
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Prague Institute of Chemical Technology

was [ounded at the Prague Institute of Chemical Technology
under the leadership of Professor Otto Wichterle, Here the
first generations of Crech polymer scientists wepe educated,
In 1953, the Laboratory of Rubber and Plastics Processing
wat [ounded under the difection of Professor Ivan Franta,
In 1860, thess two departments were reorganioed to form
the Department of Macromolecular Chemistry, headed by
Professor Jaroslay Kalal, and the Depariment of Rubber and
Plastics Technology, headed by Professor Iwan Franta, In
1971, these departments were unified to form the Depart-
ment of Polymers, headed by Professor Jaroslav Kalal until
1975, and subsequently by Professor Jaroslav Krdlidek.
Simee its creation, more than 1000 M.5. and about 100
Ph.D, students in polymer science and technology have
graduated from the Prague Institute of Chemical Technology.

The scientific work of the Department of Polymers is
focused on fundamental ressarch in two major areas: [a)
Macromolecular chemistry: formation and transformation of
nucromalecular compounds and svstems, and (b) Structire
property relationship of polymerie materials, sspeciaily the
optimization of their properties,

Two research groups are active in macromalecular chemis-
try. One group is working under the leadership of Professor
Jargalav Krillfek. It consists of Dr, Jaroslava Dwoldkovi-

Kondetikovd, Dr. Jan Roda, Dr. Irena Prokopovd, and Dr.
Antonin Moucha; the group is engaged in the synthesis and
the study of the properties of lactam-based polvamides. The
Initiation of the anlonic polymerization of lactams has beon
studied and numerous new initiating systems have been
dislgned, Initiators based on aluminum complexes have been
used for the continuows polymerization of c-caprolactam
and lor the preparation of massive blocks of polvamides.

The mechanism of anionic polymerization of various sub-
stituted lactams and bislaciams B3 also being studied. This
type of research in lactam polymerization ako involves
copolymerizations of e-caprolactams and 2-pymolidone with
higher cyelic lactams using a number of different initiating
systems which function by different polymerization mechan.
isms. A new HPLC method has been designed for determin-
ing eyelic oligomers and co-olipomers of lactams. The effect
of monomer purity and other impurities on the lactam poly-
merization and the resulting propertics of the polvamides is
being investigated.

Associate Professor Budimir Vervowi# with Profesor
darcslav Krillcek in cooperation with Professor Viadimir
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Kubanek (the Director of the Institute of Macromolecolar
Chemistry, Czechoslovak Academy of Sciences, Prague) are
studvwing synthesis and properties of palymeric sorbents and
their application in sorplion processes and in immobilization
of enzymes and cells,

Work of the second group b coordinated by Associate
Professor Bobumil Bednal; il &5 focused on synthesis, char-
acterization, and application of polymers with reactive
groups. Special attentlon is paid to thelr application in
electronics.

The solution properties of block copolymers are being
studied by Associate Professor Bohumil Bednaf with his
group emploving light scattering techniques, membrane
osmometry, and gel permeiation chromatography with an
on-line low angle laser light scattering detector, Fluorescence
measurements are being carried out to elucidate a micelliza-
tlon equilibrium of block copolymers in selective solvents.

Associate Professor Bohumil Bedni¥ with Dr. Jaromir
Zachoval, and Dv, Viadimir Marowfek are interested in radia-
tion chemistry of reactive polymers with special emphasis on
thelr use in eléctronic applications as photoresists, electron
beam resists, and X-ray resists. The svnthesis of polvimides
and similar high-temperature resistant polymers for their
application in other wes of microcdectronic applications are
also being studied.

. Viadimir Maroufek has been Interested In synthesis,
characterization, and application of telechelic polybutadienes
and polymeric sorbents based on 2.3-epithlopropyl meth-
acrylate copalymers.

Old Prague

Three different groops in the same Institute deal with
problems related to polymer processing and struciure-proper-
ty relationships,

Associate Pro Veatlslay Duocha®ek with Dr. Bohumil
Meissner, Dr. Jan Simek, Dr. Antonin Kuta and their co-
workers are studving the formation, propérties, and stabllity
of crosstinked and modified polvmeric systems, especially
thotwe bated on eelected elattomers and on poly(vinyl chlo-
ride)l. Studies of kinetle and mechanism of sulfur and
thiuram vulcanization of elastomers, radiation crosslinking
and modification of selected polymérs such as polyolefing,
polyivinyl chloride}. and Muorinated polymers, modification
of polyivinyl chloride) by crosslinking, particulate [iller



Old City Hall, Pragus

reinforcement, and blending with other polymers, cross-
linking and reinforcement of polybutadiens-based liquid
rubbers are also being carried out. The investigation of the
stability of elastomeric systems in relation to thelr service.
life also belongs to the area of interest of this research
up.

i.l'm[h-. Zdnék Vymazal, Dr. Zdena Vymazalovi, and Dr.
Gonik Jirkal under the present leadership of Associate
Profesior Veatislay Duchdfek desl with the study of the
termal and photostability of poly(vinyl chloride), one of the
most important polymers produced in Cechoslovakia, They
are investigating the mechanisms of PVC stabilization with
variows motal-containing organic and complex compounds,
The complicated scheme of reactions involved in the stabili-
zatlon of polv(vinyl chloride) is also belng studied with
respect t0 synergistic or antagonistic effects cawsed by
combinations of stabllizers or thelr reaction products, Atten-
tlon ks also paid to the optimization of stabilizing systems by
computation, Stabilizers for products wed in medical and
other special applications are also belng investigated,

Under the leadership of Associate Professor Miroslav
Schatz, the group of Associated Professor Fetr Vondradek,
Iv. Marta Heidingsfeldovd, Dr. Petr Hron, Dr. Miroslav
Aitman, and their coworkers is concerned with the study and
use of glicone rubbers. One area of research of this group is
the investipstion of mew ways of producing new tvpes of
sfloxane polymers and their modification by hydrosilvlation
crosslinking, The theoretical basis of silicone rubber com-
pounding s also being studied with special emphasls on the
mechankim of siliea-silicone rubber interaction and the possi-

Bilitles of controlling and optimizing these interactions. The
kinetics and mechanism of the formation of polysiloxane
networks by hydrosilylation, electron beam [rradiation or
condensatlon wvulcanization are abo belng Investigaled,
High-temperature-durability of silicone rubbers & also an
area of interest. The work of this group ks also involved with
the optimimtlon of the properties and the procéesing pro-
cedures for silicone rubbers for highly demanding applice-
tions, such as in medicine and In electronics.

Crosslinking of polyolefins and polyivinyl ¢hloride) by
organofunctional slanes is also being studied. In close
cooperation with the Institute of Macromolecular Chemistry,
Czechoslovak Academy of Sciences, Prague, the mechanical,
surface and transport properties of the hydrophillzed, slli-
come rubber, flled with a hydrogel polymeric filler are being
Investigated.

The Joint Laboratory of Material Research of Polymers of
ihe Tnstitute of Macromolecular Chemistry, Crechosiovak
Academy of Sdences, and the Faculty of Chemical Tech-
nology at the Prague Institute of Chemical Technology, was
established In 1985, The research group of the Department
of Polymers headed by Assoclate Professor Petr Vondrdek is
involved Im the Investigation of material properties of the
croaslinked polymeric systems, while the other group of the
Institute of Macromolecular Chemistry, headed by Dv. Josel
KoviF, is studying rheological properties of polymer blends
and other thermoplastic materials.

CHARLES UNIVERSITY, PRAGUE

Department of Physical Chemistry
Faculty of Sciences

Polymer research at the Charles Universily wis started In
the Faculty of Sciences of the Charles University by Asso-
clate Professor Ive Kossler in the early 1960s. Between 1969
and 1972, the Department of Macromolrculas Chemistry
was established, Sinee 1972, polymer research and education
has beon part of the activities of the Department of Physical
Chemistry, headed by Professor Jifi Dvolfik. Up to the pres.

Charles Unlversity, Pragus
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ent, about 70 M.5, and 15 Ph.D. students have graduated in
polymer chemistry f(rom the Faculty of Science of the
Charles Unlvessity,

At the present time, the group of macromolecular chemis-
try b directed by Assistant Professor Jiff Vohlidal, Three
topici afe currently being studled. The metatheils-coordina-
tion polymerization of cycloalkencs and alkine: B being
Investigated in close cooperation with the Inetitute of Macro-
molecitlar Chembitry, Crechoslovak Acadimy of Scences,
Prague, In cooperation with this Institute snd the Depart-
ment of Polvmens, Institute of Chemical Technology, Pragoe,
the collold properties of block copolymers are belng studbed,
Hrd.rqdymml-: degradation of polymern forms the third main
area of interest of this group.

The Department of Physical Chembitry ki the maln organ-
izer of the UNMACRO courses for postgraduate studies in
macromolecular chemistry. These courses, directed by
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Profesor Vitdz Ralows which take place every sccond year,
wire started In 1972 under the spongorihip of UNESCO,
The UNMACRO students stay In Prague for a year to study
macromolecular chemistry and conduct rewarch in the
Department of Physical Chemistry at Charles Unlvenity,
the Department of Polymers at the Institute of Chemical
Techoology, and at the Imstitute of Macromolecular Chemis-
try of the Czechoslovak Academy of Sclences. 5o far aboat
80 students have graduated from the UNMARCO course,

Department of Polymer Physics
Faculty of Mathematics and Physies

The Department of Polymer Phyiics, Charles University,
pow hraded by Assoclate Professor Ivo Chudifek, was
founded in 1973 to provide special education in polymer
phivebes and to carry oul fondamental peseaseh on this sub-
ject. Since then, sbout 50 M5, and 15 Ph.D. students have
praduated in polymer physics from this department.

The reiearch activities of the department are focused on
two arexs: (3) polymer elecironic and photophysics, and
(b) mechanical and diclectric relaxation spectroscopy of
polymers, The depariment |s organlzed In two sectlons,
which reflect the research orlentation of the organization,

In the polymer eclectronics and pholophviles section,
headed by Asociate Professor Hynek Blderman, studies of
the electronic processes in polymeric systems are carried out
with special attention to thin polymeric flma, and the rels.
thonship betwween slectronic properties and luminescence of
polymers with molecular mobllity of such polymerms. In
asddition to the currenlly stodled research topics of this
section (consbsting of Assoclate Professor Tvo Chudd®ek, Dr.
Jose! Klimovi®, Dr. Milan Marvan, Dr. Ludiik, Martind, Dr,
Dunks Slavimskdé, and several other sclentists) belongs the
work on ihe relationshlp betwesn phosphorescence and
Muorescence spectra and the molecular mobility of polymeric
chains, Polymers with carbazole side groups such as Palvi(N.
vinyl carbozole) are malnly studled. Charge transfer, quan-
tum yield, electrical conductivity, and photoclectric char-
scteristics In polvmeric semiconductors as & function of the
polymer mobllity are also belng stodied over a wide tempera-
ture range. It has been found (by studying radiodbermo.
lumisescence of warious polymers) that luminepcencs s
stroagly Infloenced by the modecular mobility of polymeric
chaies and of their pending side groups. Structure propertics
relationships of low.tempersture, plaoms.polymerized thin
fllms and “‘dlamondlike™ polymers are alio being investi-
gated. Timedelay speciroscopy up Lo the nanosecond range
and “time of Night™ methods are bélng wied In addition to
the traditional spectrowcopic methods,

The section on relaxation spéctroscopy and polymeric
strisctures, under the direction of Dy, Jan Nedbal, deals with
wiscoelastic and dielectric relaxation processes In polymeric
systems, eapecially in model retwork structures baied on
polylsoprene, ityrene-buladiend copolymen, and several
oiher polymers, The relaxation prooacs are monltored over
a wide [requency interval, ranging from 0.01 Hez to GHz;
attention b focwsd malaly on processes occurming in the
main trangithon reglon. The thermal depolarization and the
thermally stimulated luminescence in polymers are alo being
Investipated by this group; it consits of Awodate Professor
Roman Bakule, Dr. Antonin Havranek, Dr. Jaromir Fahnrich,
Dr. Jifi Honskus, and several other coworkers. The Influence



of low molecular additives on the viscoelastic properties as
well as the effect of the crystallization behavior of poly-
meric systems (& also being siudied. Some thermoeleciric
and mechanoelectric phenomena have been cxplained and
others predicted. The relaxation behavior of complex organie
compounds such as DNA with special focus on the high-
temperature relaxation maxima is being investigated.

TECHNICAL UNIVERSITY OF PRAGUE

Department of Material Science
Faculty of Mechanical Engineering

The Department of Material Science st the Technical
University of Prague, headed by Associate Professor harel
Macek, i oriented predominantly on physical metallurgy,
Assochate Professor Viclay Zilvar with Dr. Zdenék Korinek
and Dr. Josel Seidl form a group dealing with polymer
schence, They study the relations beltween morphology,
mechanical properties and fracture mechanies of polymers
and polymer composites. They are also interested in crystal-
linity due to mechankeal stresaing In semberyatalline and fber
reinforced polymers, such 2z in polvethylene, polypropylene
and polvamide 6.

The fracture behavior of polymers and the elfecis of poly-
mer structure and superstructure at variow modes of siress-
ing (ereep, impact stress, dynamie fatigue) are alio being
studied by Lhis group, Conditions for the formatlon of crazes

Technical University of Prague,
Faeulty of Mechanical Engineering

and the kinetics of their growth in polystyrene are also being
investigated, The influence of microheterogeneous sites in
the glassy malrix of polymer blends, such as in polv(2.6-
dimethylphenylene oxide)-polystyrene-polvbutadiens blends,
on the mechanism of destruction at static or impact stressing
and of f{atigue |s alio one subjéct of thelr interest. Research
on infection molding of polvmer blends is also being done in
relation to the strueture and the fracture mechanism of
polymer mixtures,

Fracture characteristics of composites based on semi-
crystalline polymeric matrices and glass reinforcing fibers is
abo being studied by light and electron scanning microscopy.
Wideangle X-ray scattering, dynamic calorimetiry (DSC)
and densitomitry aré used for observing and svaluating the
supermolecular structure of polymers.

INSTITUTE OF CHEMICAL TECHNOLOGY
PARDUBICE

Departmant of Technology
of Macromolecular Materials

In 1951, the Institute of Chemical Technology was eslab-
lished in Pardubice in Easlern Rohemia, an induwstrisl town
with a population of about 95,000, The Department of
Mastics, later renamed the Depariment of Technology of
Macromolecular Materials, was initially headed by Professor
Jogel Ro¥an, later by Professors Jaromir Welgner, Karel
Friml, and Josef Mieviva. Since 1988, the depariment has
been under the direction of Assocate Professor Jaroslav
darufek. Untll now, more than 600 M.S, and sbout 60 Ph.D.
students of polymer science and technology have graduated
from the Institute of Chemical Technology in Pardubice.

The research activity of the Department of Technology of
Macromoleciulsr Materials is focused on two rmajor sreas:
reactive polymers and paints and coatings materials.

Professor Josel Mleziva with his group i studying the
relationship betwesn processing condilions and the proper-
ties of polymeric systems with special emphasis on epoxy
resing, The effect of nsin modification, use of reactive sol.

Institute of Chemical Technology, Pardublce
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venis and vartous curing systems are being evaluated with the
alm of preparing novel engineering materials with improved
properties.

Dr. M. Vefela's research group Is coneerned with the syn-
thesis of thilrane analogs of epoxy resins and is studying their
properties,

Associate Professor V. Ligka with his group deals with
chemorheology of reactive polymeric svstems mainly based
on epoxies,

Associate Professor V. Cermik and his research team Is
concerned with the study of UV.crosslinking of scrvlie
polymers. The kinetics of the resctions [nvolved in photo-
initiated croslinking is being carefully investigated. This
group ks alio engaged in (ke development and the application
of wariowus techniques of UV-curing of protective coating
based on acrylics.

Associate Professor Jaroslav Jarcdek with Dr. R Mili¥
gnd his group are interested in the preparation of novel
anticorrosive paints and eoalings with new types of plas.
ticlzers and pigments. The research interests of this group
invelve also problems of measuring the comosion rate, the
diffusion of acids through polvmeric costing and other
applied projecis.

Dapartment of Chemical Technology
of Fibrous Materials

Research in the Depariment of Chemical Technology and
Fibrous Materials is focused on the preparation and the study
of the properties of new types of fibers and fibor-forming
polymers, textile materials and organic dyes, The department
is headed by Associate Professor Jaroslay Ri%ika. His
research interexts inelude modification of polypropylenc
fibers for improved colorng and photostability, synthesis of
high-molecular additives for polyolefing with combined
activitles, preparation of monomess and precursors of high
performance fibers, synihesis of blodegradable polymers for
biomedical applications, and the development of special
producis for textlle and fiber treatment.

Dv. Ladislay Kudlifek with his group s involved with the
preparation of regenerated eellulose Mbers from cellulose
solutions. The preparation and properties of multicom-
ponent polymer fibers are also the subject of his Interest.
Mew methods Cor observing the formation of supermolecular
structure In various periods of the spinning process are also
belng developed.

Associate Professor Josef Pikeyl with Dr. Marle Kaplanova
are interested in transport processes of organic species in
polymers with special attention on diffuslon processes
involving organic dyes. Optical microdensitometry, photo-
scoustic spectrophotometry, fluoreicence spectrophotom-
elry, low-angle lght seattering, eleciron and optical micros-
copy are the main experimental methods employed for the
study of the structure and properties of fibers and for ob-
serving processes proceeding the fibers preparalion.
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TECHNICAL UNIVERSITY OF BRNO

Department of Rubber and Plastics Technology
Faculty of Technology with the seat in Gottwaldov

Gottwaldov, formerly Flin, is a center of rubber, plastics
and footwear industries in Crechoslovakia, It ks a town with
population of sbout 70,000 located in Southern Moravia,
epproximately 65 km east of Brno, In Goltwaldov, the Batd
shos-making company was started at the beglnning of this
ceplury; many polymer processing enterprises are mow lo-
cated in Gottwaldov and its vicinity (e.g., Svit, Gottwaldor;
Fatra, Napapedla: Rud{ Rijen, Otrokovice), The research
Institute of Rubber and Plastics Technology, the bigpest
Crechoslovak industrial research institute of applied poly-
mer research ks also located in Gottwaldow,

In 1968, the Faculty of Technology of the Technieal
University of Broo was established In Gottwaldow to prepare
university graduates for leathermaking, for the rubber and
plastics industries, with special attention to procets enginess-
ing of natural and synthetic polymers, The Department of
Rubber and Plastics Technology was initlally headed by
Asgociated Professor FramtiZek Tomils and since 1986 the
depariment has been headed by Associated Professor Josel
Klasek.

The main research activity of the Department consists of
solving technological and engineering problems of rubber
and plasties processing. But fundamental research sctivity
aré alto going on in polymer science in two major areas:
(a) structure/property relationship of polymeric composites,
and (b) fundamentals of polymer processing.

Associate FProfessor Frantifck Rybnikaf b interested
in studying the morphology and structure of Gilled poly-

Faculty of Technology Golttwaldov



alefins and modeling the deformation and fracture behavior
of compoaites

Assoclate Professor Josel Spadiek in dealing with dispersing
particulate fillers, such = carbon blsck, in eimstomeric
matrices. He b studving the relationships between the dis-
persion level and the properties of the filled elatomers.

Amociate Professor Antonin Elisek i coordinsling re-
search activities In the feld of modification and
processing. His personal research interest bs the preparation
of polymeric Hguld erystals based on aromatic polyesters and
the investigation of ther propenies.

Dr. Karel Stoklasa, Dr, Peir Ssha and Asiociate Professor
Viadimir Klepal are Interested in studying and modeling the
proces of extruston of polymerie materials by wing applied
rhealogy,

|

Dr, Zdendk Zamonky has been intervsted in the
modification of polyolefing, such a5 grafting during
processing of polymers. He ks also Interesied In
involved in polyolefin aging and polymer degradation.

Ik
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