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Croatia is a country located in Central Europe: in the
northwest it borders on Slovenia, in the nonheast on Hungary, in
the south on Bosniz-Herzegovina and in the cast on Yugosiovia
(Serbia and Monenegro), Croana stretches from the slopes of
the Alps deep into the Pannonian¥olley and 1o the banks of the
Bmube and Drava rivers. Croatia also has a long coastline on
the Adriatic Sca of ncarly 1,800 km. Much of Croatia consists of
islumds and isles. When the isbinds (1,185 have been counted of
which &6 ure inhabilated) are included the coastline is three
times as long. This configuration makes Croatia & Mediterranean
and central Ewropean country.

The shape of the couniry i5 unigue and resembles a
“croissant” or homeshoe as o result of the migration of the
croatic (stavic) tribes im the
dark ages. Croatin has a
population of nearly 5 million
people, a lond area of about
5700 sy km and & termitorial
wed of about 30,000 sq. km. [t
is divided into 21 counties,

The capital of Croatia is
Fagrebh with nearly 950,000 |
inhahituns, There are @ number
of other important cities in
Croatia: Split, Rijeka, Osijek,
Pula, Zadar and the famous
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countries, Hungary, the Austrigan-Hungarian monarchy and

city of Dubrovaik.
For centuries, Croatia was
aft ialonominus parl of oiher
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Yugosluoda, Most of Dalmatia, the coastal provinces, excluding
Drubrovirik, was until the Napoleonic period in the early 19th
century part of Venice. In September 1991, Crostia proclaimed
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Zagreb—Ban Josip Jeladic Square

total independence and is pow a member of the United Nathons.
Croatia has alwavs boeen i the crossnoads of suthern and central
Europe.

What is now Croatia was at one Bime an important parnt of the
Roman Emgire. The town of Zagrebh was a Homan settlement. In
fact, 10 the anca of Lagreb, thore were 3 number

written  history  of
Zagreh, For some tme
Zagreb and Croatia
were a  bullwark
agains the Tatars and
then against  the
Turkish invashons inio
the southern part of
Europe.

UNIVERSITIES IN
CROATIA e

Scientific rescarch
aclivities in  the
Republic of Croatia
arc carried out in
povernment-Maanced
imstitutions. Croatia
has four isaitution of - -
higher leamming. The
Ulstoeasity ol Zagreh,. D Vvorslly of Zegreb
the University of Splis, the University of Rijeka and the
University (actually on agricaltural University) in Ohijek.

THE UNIVERSITY OF ZAGREB

The University of Zagreb is the oldest and largest university
in the Republic of Croatia and one of the oldest universities in
Europe. The beginnings of higher education in Zagreb arc
closely connecicd 10 the Joanl Gymnzsium establixbod in 1632
for the teaching of moral theology. Thirty yvears kaier in 1662, the
acadeny for a higher level of leaming of philosophy was staned.
The actual history of the University of Zagreb began in 1669
when the then Jowit Acsdemy in the Roval Borough of Fagreh
was granted university status and privileges in a document hy the
Holy Roman Emperor and Croatian-Hungarian King Leopold |
of Hapshurp. The school was given the night to award doctoral
degroes

In 1861 the Croatian Sabor

of settkements. In the sixth century, Slavic mbes [
settled this pant of the world and in the 10th
century (925 coronation of Tomislav), during
ihe reign of King Tomislav, the kingdom was
Nirst mentioned. In 1094, Zagreh became known
as 3 bishopship, which constitotes the first
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{Diet), at the initiative of Bishop
Josip Juraj Strossmaver, passed
legixlation on the University of
| Zagreb. Emperor Franz Joseph
| =igned a legal document on the
University of Zagreh in 1369 which
founded the modern University of

Today the University of Zagrch
consisis of 28 colleges. 3 arix
ascadembes with 45 000 students and
2500 graduate students, Branches
of the University of Zagreb on the
Adinatic coast are in Dubrovnik and
o the lvnon peninsula

The Facully of Chemical
Engineering and Technology
The Faculty of Chemical
Engincenng and Technology was
founded in 1919, ax the fira



Department of Chemistry was created with the objective to
provide education in Chemistry and Chemical Engineering. A
aumber of distinguished screntists had been active in teoching
and rescarch i this department., (or caample Viadimir Prelog
{Nushel Prive 1975) as professor of Organic Chemistry from 1934
o 1941, Ivan Marek, the first professor of Organic Chemistry
from 19201933, who invented the Famows “Marek's Fumace”
for elemental organic anclysis. Frunjo Hanaman, the inventor
of mngsten filament. was a Professor of Inorganic Chemical
Technology and Metallurgy from 1922 to 1944, Ivan Plotnikoy,
sctive in the ficld of photochemistry. was a Professor of Physics
and Physical Chemistry between 1920 and 1943 and Rikard
Podhorsky was a Professor specializing in unit operation and
Wit processes.

Polymer research at the Faculty of Chemical Engineering and
Technology sturted immediately after its establishment. Initially
by inv:su’gntinns of naturzl polymers particularly cellulose,
Today there are several research groups covering the
undergradusite and gradusic education which is reflected in many
course requirements and research programs in polymer science
and engincering. Much of the work is devoled to synthesis,
chamclerization, processing, polymer blends and composites and
the degradation and stabilization of pelymers. This Department
also possesses good Tacilities for the study of conducting
polymers.

In addition to the standand equipment for organic svathetic
work, o number of special equipment 15 available like gel
permention chromatopraphy, IR, UV, 'H-NMR specroscopy,
thermul analysis eguipment for the measurement of mechanical
properties, and o substantial number of computers. The Facully
also has good conneclions with other similar rescarch
orgamzalions m fagreb like the Rudier Bofkovié Institute, the
INA-Research and Development Department, the Faculiy of
Mechanical Engineering. which allows them to use other tvpes
of equipment, such as: “C-NMR spectrometers, scanning
microscopes, EPR spectrometers. microcalorimeters, Labormony
extruders, Polymer rheclogy equipment, efc.

Some of the corrent research activities of members of the
department will be described in the following section.

Copolymerization and Copolymers of Brominated
Vinyl Monomers:

Professor £vonimir Janovic. Reaction machanisms and
kinetics of copolymerization, terpolymerization and grafting of
same hrominated monomers, namely aliphatic and sromatic
gerylic and methacrylic esters, brominated styrenics as well as
brominated N-phenylmaleimides with a number of conventional
vinyl monomers, by free radical initiations are being studied. In
sddition. speaific charactenstic properties of these copolvmers,
particularly molecular weight and molecalar weight distnbution,
ghiss trumsition temperatures. thermal and Mammahility behavior
are alsor being mvestigited.,

It was demonstrated that the rate of copolymenzation is mach
faster for acrylutes than for the corresponding methaerylates and
thaut it increascs 25 the polarity of the hrominated monomer
mereases. Terpolymenzation parameters of these brominated
imcthiacrvlates with stvrene and acrylonstrile were investigated
andd the grafting of tnbromophenyl acrylate omo polybuiadiens is
being studicd. Copolymerization kinctics of the polymerization
of tribrominsivrene with styrene, servionionibe and (methtacrvkare

is studied and some of the properies of these copolymers were
examined. Brominated N-phenylmaleimides pives altermaling
copolymers with styrene, butadiene and vinyl acctate and
randiom copolymers with acrylonitrle and (methacrylates. These
copolymers show coasiderable inerease of thermal stability and
appreciable flame-retardant properies,

Elecirically Conducting Polymers. Professor Ljerka Duié.
This group started research on electronically conducting
polyimers in 1958 with the electrochemical synthesis of
polyaniline. The research sctivities cover the nvestigation of the
reaction mechanism and the influence of different caperimental
parameters on the rezction path. The application of polyaniline
as a potential catalytic electrode matenal in oxidation andfor
reduction of différent compounds 15 being evaluaied. The
pelymers are characierized by scapning microscopy. EPR
spectroscopy and condoctivity measuréments,

Degradation and Stabilization of Polymers, Degradation,
aging amd stabilization of polvmers plays an important role in the
research activities of the Depariment of Chemical Enginecring
and Technology. The aging of different rubbers and
thermoplastic elastomers is being studied by Professors Mladen
Bravar and Jasenka Jelengic. Most of their work 15 devoted 1o
investigation of the ultraviolet degradation of naiural rubber
latex filmis 0 inert media or in e presence of oxygen, Thess
miaterials had been vulcanized with different scceleraiors which
gave polymer networks of differcnt structures and crosslink
densities which, in turn, causes different behavior 10 UV
irradistion.

The interdependence between the properties of synthenic
rubber vulcanize and their molecolar structure is also being
clucidated. It was shown that acrvlonitrile-bautadicne copolvmer
alone or ax a blend with PYVC, or a5 2 hlend with polychloroprene
can. ultain u substantial degree of resistance wwands its swelling
behavior by organic solvents only if appropristely cored. With
EPDM vulcanizates the values of the crosslink densities are
highly dependent on the particular method applicd.

The analysis of the influence of aggressive media on
poiymcric materials like rubber reinforced polymers, e.g. high
impact polystyrene is being investigaied by Professor Drago
Hace,

Professor Vjera Kovalevié and her rescarch team are
investiganng the properties of structural adhesives of polymeric
composites, elastomers and leather,

Professor Vesna Rek is studying the interrelation between
processing., struciure and properties of polymeric materials,
particularly of polyurethane’s (PURD The research is focused on:
stahility, depradation and annealing processes and of new PUR
maaterials. [ was found tha struciere @nd composition of PUR
effect sigmficanly the course and the degree of the chemical,
photooxidative and thermooxidative degradation of thess
materials. The degree of the stroctural changes, cspecially. of the
chiange in the imorphologecal stroctore of PUR and 113 mechamicil
and thermal properties was determined. Anncaling/guenching
processes influence the morphological structure of PUR.
sSegments reordering, mechanical properties and viscoelastic
function was found 1o be interrelated. Novel PUR materials,
particularly PUR foams based of polyels and PUR with high
thermal stability using & polyvinyl moitie in the polvol
component has aloo heen snadied

The research groap of Professor Brankoe Kunst is primaniy
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interested in polymer membranes. The formation, structure and
the properties of asymmetric reverse osmaosis and ulirafikmtion
membranes are being investigated. The mechanism of the
formation of the asymmetric structure during the precipitation
process of passing the thick polymer solution into the non-
solvent and the phase scparution that occurs during this process
is being studied. The experience from the more traditional
processes has been applied 1o the membrane preparation from
varous polymeric materials. The porous structure of the
membranc's skin has been carcfully examined and the exoct
structure has been relnted to the membrane's performances.

The rescarch of the growp of Professor Helena Jasna
Mencer, the Vice President of the University of Zagreb, is
concemed with:

1) Hydrodvnamic and ihermodymantic properiies {solubility,
muiscibility, phise separation) of polymer solutions; the
mechanism and the 2fficiency of some polymer separation
methods (GPC, fractionation methods); the correlation
between molecular weight distabution of polymers and their
MICTORCOPIC Properiics.

2} Kineric analvsis of pohanerization reaction of thermosetting
resins (epoxies and unssiuraied polyester-resing) and their
composites, the chemawheology of thermosetting resins gl
modelling of their curing Kinetics,

3 Studics of the correlations of the process paramelers in
scluticn and emulsion copolymerizations and their product
propertics (molecular weight distribution, composition drft,
thermuodynamic behavaar),

Faculty of Mechanical Engineering and Naval
Architecture

The beginning of the cdocation in polymer processing at the
University of Zagreb started at the Faculty of Mechanical
Engineering and Maval Architecture. Polymer processing
curriciln started back in 1971, and, by now 220 Dipl.-Ing. have

e g8y

Part of Old Rampards, Zagreb

been granted, The students in the Depanments of Production,
Industrial and Material Engineenng are also educated in this
ficld. Edocation in Polymer Processing providés a profound
knowledge in designs using polymeric materials, in testing of
polymers, in the production of polymeric parts, in understanding
equipment, modd design. reactive processing and other important
functions of palyimer faboication.

Scientifically, Polymer Enginecring and Processing is
covered by the Chair of Polymer Processing and Materials
Engineering, The Chair of Polymer Processing was established
in 1974 and ix now headed by Professor Igor Catié. He is
assisied by Associnte Professor M. Sercer and three assistamts.
The main ficlds of scientific interest of Chair can be summarized
as follows: Calculation of mold elements, heat exchange in
molds for injection molding of thermoplastics, rubber
compounds, thermasel, PS-E and thermoforming, design of
menner sysiems for injection molding of ubber compounds, trend
regulation of injection molding processes, development of expert
systems for the elimination of visibly faults in the moldings,
CAD in mold design, recovery of polymenc parts, development
of new infection molded polymeric products, reactive cyclie
polvmer processing with the mold as o buich renctor, systemic
amalysis of injection molding of polymer malerials, compression
molding of thermosets, thermoforming, extrusion coating and
coextrusion, film exirusion snd welding of polyethiviens films.

The newest ficld of this research is the application of the
conception of the factul entreprenncurial culture in the ficld of
palymer progessing, partscularly in injection molding shops,

The chair for Matenial Engineering with emphasis on the ekl
of Engincering of Polymeric Materials was created in 1959, At
the present time, i consists of two Associate Professors, J.
Indof and Z. Smoltié-Zerdik and three assistanis. The main
aneqis of interest are: Charncterization of polymeric materials and
polvmer-based composites and cormelations between structure
amd propertics, mechameal, chemical and thermal properics,

THE UNIVERSITY OF SPLIT

The Umiversity of Split, establizhed in 1974, is based on the
foundations of the cultural, educational and scientific heritage of
Dralmatia, which represenis 25% of Croatia’s termiory and has a
population of around one million. Academic instruction in
Dalmatia has a long tradition, reaching back into the middle
ages. In 1396 a school of theology and philosophy was founded
in the Dominican monastery mn Fadsr, with the nght to give the
title of Doctor Philosophiae, This Academy functioned until
1811

Today. the University of Split consists of 9 Schools. including
a school of Philosophy in Zadar, of Natursl Sciences,
Muthematics and Teacher Training in Split and of Electric and
Electronic Technology, Engineering and Shipbuilding,
Technology, Conttruction, and Law also in Splie.

The University of Split has abowr 10,000 students. It has o
regional and multi-center structure with hranches in Spht. Zadar
and Dubrovnik.

Faculty of Technology

Thiz Depanment of Organic Chemical Technology was
cstablished in 1960, Polymer research started in 1963, when Dr.
Urhan Raje was appointad Professor. Today Professor T.
Kovackt is the head of the Department assisted by D, L Klané,



This research team is mostly involved in the investigation of the
effectivity of the sctions of plasticizers, specifically on the
mechanisms and kinctics of plasticiers action i PV, and the
thermal stability of thase mixtores. In addition, 2 number of PYC
blends with other polymers. particularly those of more practical
interest such o ethylene.vinyl acetate copolymers, chlorinated
polyethylene, thermoplastic polyarethane, ABS, grafi copolymer
of methylmethaorylate-co-styrene onto polybotadiens are being
investigated. Thermal degradation processes of some of these
blends are being studicd by isothermal and nonisothermal
thermagravimerry =ad by applving dilferent Linetic models for
the mechanisms of degradition.
The Universities of Rijeka and Osijek

The University of Rijeka. established in 1973 consists of ten
schools, a School of Medicine, a School of Technology, o School
of Economics and the Hotel Management College. The
University has about 10,000 siudents. The Josip Juraj
Strossmaver University of Oxijek, estiblished i 1973 has now
6,500 full-time and |00 part-time students enrolled. Neither of
these two Universitics bas any neseorch or tesching i Polymer
Schence and Technology.

SCIENTIFIC INSTITUTIONS IN CROATIA

There are currently 23 scientific institutes and 55 colleges in
Croatin, In the nawral scwences there are 3 instties with: aboud
300 scientases; in ihe technical soiences there is one Institule with
about 350 scientisas,
The Insitute Rudjer Bogkovic

The Institute Hudjer BoSkovid IR is the largest scientific
institution in Croatiz which is engaged in basic natural sciences,
The RBI was founded in 1950 by Professor [van Supek: today

the General Director of [RB is D
Mikola Zovko. Since 1953 ihe
Inatitute is commingd 1o graduste
studies, Al present, the Instituis
employs T30 people, 390 of these
are research scienlists and 105 ane
graduate students in all areas of
rescarch. The Iestitute consists of 5
departments: Depariment  of
Piysics, Department of Chemistry.
Deparimeni of Biology amd
Medicine. Cenver for Maring
Research and Cemler for Laser and
Alomic Research and
Development covering  the
following areas of research:
theoretical and nuclear physics
nuclear chemisiry, solid state
physics, atomic and molecular
physics, laser physics, prépanlive
organic amd inorganic chemistry.
theorctical chemistry, biology and
medicing, spectrosgopy, physical
and structural chemisiry, marine
sciences and compuler scicnces.
Fority percent of all scicntific
outpial in Croatia comes from the
IRB, Polymer scicnoes is o small
part of the overall research activities and involves 10 scientists,

Palyner rescarch at the Instinde began in 1904 in the Geld of
radiation chemistry and was followed with the application of
spectroscopic methods 1o natural and synthetic polymers with
the abjective of determining structune ol dynamics of polymers,

The iavestigation of polymers ai the [RB 15 predomananily of
a fundamental natere bot the existing capenence and the
instrumenial capahilities are also utilized for applied problems.
The currendt research activitics are descnibed in the lollowing
secihons.

Radiation chemisiry of polymers. F. Ranegajec—The
investigations involve the studies of the chermcal and physical
effecis of ioaizing radiation in polvmens, radution modification
of polymers by grafling 1o increase the persistance of a stabilizer

Vol 21, Mo, 1. POLYMER NEWS 31



Centers of Polymer Research

of other additives by bonding them
chemically to the polvmer chain,
Radiation induced crosshinking and
radiation polymenzation 1s also
carmed out, Calorimetric mvestigation
of high ¢coaversion polymenzalion
aimx 10 betier undersiand the
pelymerization mechanisms i
hetérogencous media amdfor in the
canes where the gel effect s nvolved,
This dmta is important for the control
of inddustrial processes,
Characterizaiion of Pelymers, £,
Viekali, M. Andrels, M. Topki—The
investigation of polymer struciurcs
and relaxation processes in polvimer
structares i+ being studiad by com-
bination of spectroscopic methods:
magnetic resonances (NMR, ESR), IR
Raman spectroscopy. X-ray methods,
diglectric and thermally stimolated
depolanzaton curment measuncments.
At present. the research i primarily
congerned  with  the  matnix
inerphology. of palvimers and polymicr
mixtures, phase separations in the
glaxay state and in solutions of
copalymiers, local onemation of hock
copolymers and the investigation of o Zadar
the compensation phenomena i the
relanation processes in onder 10 enderstand propey-structune-
dynamic relationships. A potential of the doable modulation ESR
(DMESR) method recently developed in the Institute is being
imvestigated in the range of slow molecular motion of polymers
amd copolymers. The method appears o be very seasitive o
small free volume changes imposed by degradation. local
orientation and phase separtion.

Dubrovnik
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The scenlists ot the Institule ane
extensively involved i
inlernational cooperation, have
good collaboration with the
indosiry and waiversitics and
participate in the gradoate programs
i the fickd of polymers

THE CROATIAN ACADEMY
OF ARTS AND SCIENCES

The Croatian Acidemy of Arts
and Sciences 15 the highest-ranking
seieatific and anistic institution in
the Republic of Croatia, It is the
legal successor of the Yugoslav
Academy of Arts and Sciences,
extabliched in 1E66 ax the highest
ranking scicntific institution of the
Southern Slavs. The Croatian
Academy of Science initiates and
orpanizes scientific activities and it
is respansible for the implementa-
tion of their results, The Sabor
{Parliament) of the Republic of
Croatia controls the legality of the
Academy"s  nctivities, The
Academy has regular, honorary and
cormesponding members, as well o
associale members. The mavimam
number of regular members ix 160,
The Academy cooperates alvo with gread interest with s I’mi;n
COuRterparts.

THE CROATIAN INDUSTRY

Much of the production of the petrochemival and polymer
chemistry is in the largest company of Croatea, Industija Nafle
DD, Zagreb (INA) In addition, there ane
smaller production capacities of polymer
latexes based on vinylacetate and acrylic
copolymers in two chemeal companies,
“Karboen™ and “Chromos”™ both located in
Fagreb. In fact the history of polymer
industry in Croztia staried in 1946
Chromos by the prodoction of phenolic
fesing,

INA Industrija Mafte D.D. Zagreb (INA)
INA Ol Company s 3 conglomorale
company and the largest Croatian company,
The value of its products and its financial
potential make up almost ong thied of the
national economy. INA. with its 26,000
cmplovees 15 invalved i i production of ot
and pas. in processing of crode ol and trade
and in transport of oil products in Croatia and
abroad The company produces
petrochemicals. orgamic chemicals and
mincral products. INA is among the ten
largest petrochemical companics in Europe.




In 1992 the onganic petrochemical industry exporned over 8065% of
its annual production volumse all over the world. The valve of
foreign trade traniactions amounts o |3 billion US dollars.

INA is basically an oil company and consists of abowt 30 in
refiming. about 405 of oil exploration and prodection and about
30% in petrochemicals and polymer industry,

Palymer production in INA inclodes polystyrene, low density
polyethylene and PVC by suspension, emulsion, and bulk
polymerization. The total production amounts (o 350,000
tons/year. In additton there are smaller production capacilies for
polyester fibers of about 16,000 tonsfyear amd arvlic ester
copolymers as viscosity index improvers for motor odls ot about
8,000 tons/year.

The rescarch activity in polymer chemastry is entirely related
to the production programs but some special fields are also being
studiod. The polymer rescarch group, comsisting of 25 scientists
and techmical saff. ix located in the central rescarch
organizations INA-Rescarch & Dewclopment in Zagreh, which
employs 150 researchers, 55 are University graduntes.

INA-R&D was founded in 1963 by Dragotin Fles and
Franjo Flajiman as the Research Institute for the firsi
petrochemial complex in this part of Evfope.

Prior to the estublishment of this Institaee there was some
individual sctivity in the polymer feld in Croatia on cellulose,
based on the good tradition in organic and physical chemsiiry at
the University of Zagreb. Although most of the activities in the
early phases of the existence of the Institute was related 1o
production problems incloding the detailed characienization of
polvmers, some fundamental rescarch was also camied out by D,
Flei, Z. Janowil, V. Jarm, V. Scke, R. Vekovsd, V. Kureleval. It
involved the synihesis of optically active polymers of optically
active compounds such as substitutes B-propiolscionss,

Polymer syathesis was an active pan of these investigations,
It included the stereospecific polymerization of olefins,
copolymenzations based pamarnly oa siyrene manoner with the
objective of developing commercially imeresting and use ful
copolymers (SAN, ARS, copolymers with @-methylstyrene). The
synthesis of alternating copalymers based on derivatives of
styrene ad electron donor monomers with electron acceptor
monomers like maleic acid anhydride and N-substituted
maleimides was mvestigated by D. Fles, Z. Janovi, R. Vukovié
and V. Kurelevié. These stodies also included the synthesis of
functional polymers, specifically, the preparation of hydroxy-
and carboxy-terminated poalybuladicne by anionic and free
radical polymenization camied oat by F. Flggiman, T, Kovad and
B. Jerman.

Most of the research activities of INA R&ED was related 10
prodution problems. Such work included suspension
polymenzation of styrene with the emphasis on the stability of
the polymerization system and the control of particle size
distribution, As an important practical probiem, the study of the
flammubility of the polystyrene foam was of special interest. li
resulied in the development of resins with substantially
decreased flammability which complicd with the highesi
standards regarding the application of malerial in civil
engincening pamiculariy in housing construction by £ Janovig
and K. Sanid

Investigation oa polycthylens was the subject of cxiensive
stulies including UV -sabilization, controlled thermooxidative
degradation 1o produce polvethylene-waxes, and the

modification of polyethylene with starch for UV biodegradable
material.

The degradation of polymers were studied by gas
;Iu:nmlngraphy by mass spectrometry and other specific

mucahods by 43, Deur-Siftar, V. Svob and F. Flajiman.

Extensive studies were carricd out at INA- R&LD for the
development of new polymeric materials based on polymer-
pelymer mixtures, Mixtures of polysiyrene wilh poly(2.6-
dimethyl=1.4-phenylene oxide), ABS/PYC—and others blends
were studied. Polvstyrene was used as the base blending polvimer
with various other polymers to prepare mixtures (o produce
polymer blends with new and useful properties. The effect of the
strectune of the compoanent polymers on the miscibility and the
phase behavior of polymers was investigated. The entine reseanch
activity at INA-R&D over the fast 30 years resulied in about 380
pablications and patents and a number of inpovations werne
introduced in the production plants.

Chromos—Chemical Industry Research, Zagreb

Polymer research and development work in these indusirial
ofganizalions sarted some 50 years ago. procecding the first
industrial production of plastics in this part of Europe. A group
of young engineers, coming <raight from the Technical Faculty
of the University of Zogreb, withoul any indusirial experience
and with scarcely available technical or sciemtific literature and
instruments immediately after the sacond World War staned this
enterprise: the first domestic production of syathetic plastic
materials, namely phenolic resins and molding materials. In Later
years, always hiring the best young graduates and promoting
tcam-work, but under the supervision of the best professionals
{A. Kaostial, V. Docraer. T. Dobronié), other svathetic
polymers were produced. They incleded alkyd resins, urea- and
melamine- formaldehyde resine as adhesives, coating resing and
molding matcrials, unsaturated polyester resins, agueous
polymer dispersions of vinyl acetate and acrylic monomers and
their copolymers, polyurcihane coatings and adhesives, epoxy
restis,

In the beginning, the main objective for this kind of polymer
research was 1o follow, as closely as possible, the developments
in the known felds of direct interest for the industrial prodoction
of painis, adhesives, molding materials, binders, eic. Laier,
stanting in the middle seventics. it appeared av obviows, that the
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next step fordvand in the R&ED work should be, not only 1o follow
its advancement, but o be a creative pan of it on the
international level.

T zchieve such a goal, 2 special arganizational unit had been
formed. namely Chromos—Chemical Rescarch Center was
established by Dr. Zvonimir Katovié. The main ohjective Tor
such an industrial institulion was 1o bridge the gap between
applied and fundamental résearch. so chamelenstic for that time
and especially for countries on a similar level of development
This was tried through the purchase of the most modern
imstromentalion, hiring established scientists from the

universitics, and similar scientific institutions and very close
cooperation with these institutions. At that time the cooperation
with scientists of the Institute Rudjer Boikovic (M. Topie, Z.
Voelksli) was very fruitful. This was schieved by the development
of a more of less informal permanent inleraciion and an
exchange of scientific and technological information by
engaging the rescarch scientists in professional international
organizaions i scicnlific mectings, conferences and exhibitions,

The research topics coverad included work on phenol-
formaldehyde resins (the role of hydrogen bonding in the curing
processes and miscibilty with other polymersy; on epoxics (the
chemistry and the mechanismis of resin formations, modification
and co-reactions with other monomers and resins, on polycesters
ithe influence of the microstruciure of unssmrated polyester and
alkyds on their properties and performance ). Of special agention
wis the synthesis, separation mwd charscienizaton of oligomers
formed during resins formations, like phenolic. amines.
polyesters and epoxics, using varows chromatographic methods,
thermal amalvsis, SEM and specirocoopy teclinigics
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