University of Massachusetts Amherst
ScholarWorks@UMass Amherst

Emeritus Faculty Author Gallery

1990

Polymer Science in Hungary, Part I1. The
Universities in Hungary

Otto Vogl
University of Massachusetts - Amherst, vogl@polysci.umass.edu

Jozef Varga
Margit Iring

Ferenc Tudos

Follow this and additional works at: https://scholarworks.umass.edu/emeritus _sw

b Part of the Chemical Engineering Commons, and the Chemistry Commons

Vogl, Otto; Varga, Jozef; Iring, Margit; and Tudos, Ferenc, "Polymer Science in Hungary, Part II. The Universities in Hungary" (1990).
Polymer News. 94.
Retrieved from https://scholarworks.umass.edu/emeritus_sw/94

This Article is brought to you for free and open access by ScholarWorks@UMass Amherst. It has been accepted for inclusion in Emeritus Faculty
Author Gallery by an authorized administrator of ScholarWorks@UMass Amherst. For more information, please contact

scholarworks@library.umass.edu.


https://scholarworks.umass.edu?utm_source=scholarworks.umass.edu%2Femeritus_sw%2F94&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholarworks.umass.edu/emeritus_sw?utm_source=scholarworks.umass.edu%2Femeritus_sw%2F94&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholarworks.umass.edu/emeritus_sw?utm_source=scholarworks.umass.edu%2Femeritus_sw%2F94&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/240?utm_source=scholarworks.umass.edu%2Femeritus_sw%2F94&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/131?utm_source=scholarworks.umass.edu%2Femeritus_sw%2F94&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholarworks.umass.edu/emeritus_sw/94?utm_source=scholarworks.umass.edu%2Femeritus_sw%2F94&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:scholarworks@library.umass.edu

Jozef Varga, Margit Iring, Ferenc Tudos and Otto Vogl, Polymer Science in
Hungary, Part I1. The Universities in Hungary, Polymer News, 15(7), 215-221 (1990)

Centers of Polymer Research

Polymer Science

in Hungary

Part Il. The Universities in Hungary

Jozef Varga (a), Margit Iring (b), Ferenc Tudos (b.c) and Otto Vgl (d)

{a Technical University of Budapest, Hung

b) Central Rasearch Institute of chemuslrgwaha HAS, Budapast, Hungary

of Scie
oklyn, NY 11201

c) Eoltvos Lorand Universit
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Jogef Varga Ferenc Tudos

In the first part of this saries we described the institu-
tions where macromolecular research in the Hungarian
Academy of Sciences is being carried out. In this second
part we déscribe the research in macromolecular science
that is being done at the universities in Hungary.

The universities with teaching and regearch in maero-
molecular science in Hungary are as follows:

1.Technical University of Budapest: The Department

of Plastic and Rubber Industry and The Department
of Organic Chemical Technology
2.Eotvos Lorand University of Science Budapest: The
Department of Colloid Science: The Department of
Chemical T

3. Kossuth Lajos University, Debrecen Department of
Applied Chemistry

A. TECHNICAL UNIVERSITY OF BUDAPEST
a. Histery of the Technical University

The first institution which became one of the predeces-
sors of the Technical University of Budapest, the “Insti-
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tutum Geometricum®™ was founded by the government in
August 1782, It was organized to provide training in civil
engineering at a level of higher education: it was the first
institution of its kind in Europe.

The second institution which became part of the Tech-
nical University or Budapest, the Indunstrial School af
Pest, was opened in 1846, The Institutum Geometricum
and the Industrial School were combined in 1850. In
1870, the then cialled “Jozsef Nador® Technical Univer-
sity was raised to the level of state universities, based on
n propogal of the then Minister of Education, Jozsef
Botves. In 1801 the Technical University also received
the right to graduate their candidates with a degree of
doctor of engineering.

The Technical University of Budapest is not only the
largest educational institution of Hungary, but it is also
a moat significant ressarch center. The greatest part or
teaching and research in macremoleculer seiones s car-
ried out in two institutes of the Faculty of Chemical En-
gineering: the Department of Plastic and Rubber Indus-
try, and the Department of Organic Chemical Technol-
OfY.

©1990 Gordon and Breach Science Publishers 5.A.
Printed in the U.5.A,
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Technical University of Budapesi; Main Building on the
Bank of Danube.

View of Buda with the Castle Hill.

Department of Plastic and Rubber Industry

The Department of Plastic and Rubber Industry, the
firat academic unit in Hungary for the education of ape-
cinlists in the production, processing and application of
polymers, was founded in 1952 by Professor Rudolf Ballo.
Engneqrmg students could gradunte with the degree of

and M. Sci. in 3 and 5 years, respectively. Since
1964 special 2-year courses have been organized for post-
graduate training.

At present 15 professors and research associates, as
well a8 18 technical and administrative stafl are em-
Eloynd in the department. Palymar research is conducted

¥ ad-hoc teams formed for the specified projects.

After Rudolf Ballo’s retirement Professor Gyula Hardy,
member of HAS, became head of the department. He held
this position from 1969 till 1961; he was at the same time
also the director of the Research Institute of Plastics.
Sinee 1981 Dr. Jozsef Varga has been the head of this de-

partment.
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The activity of the department is closely connected with
the plastic industry of the country.

The main research interests of the founder, Professor
Rudolf Ballo was “Heterogeneous Polymer Systems and
Composites™; his group studied the proparation, charae-
terization and ies of these materials. In the same
department, the field of paints, crosslinking reactions of
drying oils and the mechanism of the action of siccatives
were studied under the Kalman Juhasz.

Work on “Polvmerization REeactions™ was started in
1959, when Professor Hardy took over the directorship of
the departmont. The investigations focussed on the syn-
thesis of new monomars suitable for polymers with spe-
cial properties, as well as on their polymerization and
copolymerization. Polymers and copolymers of N-vinyl-
luud.u and thoss of vinyl thioacetates wero investigated
in order to produce biologically active materials contain-
ing ~NH, and -3H groups which provided protection
against radiation.

In the 60s and 70s the study of the polymerization in
solid state initiated by high-energy radiation became an
important activity in the department. These research ac-
tivities were conducted in cooperation with rescarch as-
sociates of the department and the Research Institute of
Plastics. The staff of the Technical University (J. Varga,
M. Kerekes) carried out pioneering work in the field of
polymerization in two-component systems with charae-

teristics of eutectic phases. They the general
characteristics of the topoatactic erization on mod-
els of different N-vinyl compounds and acrylamides, and

verified the primary role of physical factors and of their
erystal structure.

‘This work was the basis of the mvuhtl.tmn of “Polyim-
ides, Aerylamide based H ic Gels, Crystallization
and Structure of Polymers an ul'l:lu Synthesis of Liguid

o Monomers and Pol

Research on the “Polymerization M\Finyl Chloride and
the Stabilization of PVC" was launched by Associate Pro-
fessor Knlman Juhasz ot the same time the prodoection of
PVC started in Hungary. One of the reasons was to in-
crease the inherent stability of PVC by developing a "cold
polymerization” process which is carried out at lower
tomperature. Those investigations required the develap-
ment and adaptation of methods suitable to determine
the thermal stability of PVYC and to follow the degrada-
tion processes. It was also important to investigate the
effectivity of stabilizers and stabilizer compositions, New
initintors (fureil peroxides and derivatives) were devel-
oped and their decomposition kinetics and polymeriza-
tion activity were compared with their performance In
the industrial production of PVC (Dr. Malnar)

The “Hinotice and Retardation of the Gel Eifect” was
investigated in block polymerization ot high conversion
by Imre Mondvai and his group.

“The Thermally Initiated Polymerization of
Acrylamide™ has been studied from the fundamental
rnlnt of view gince the early T0s. Important results al-

wed the development of practical use for hydrogels
based on polyncrylamides; this work was done in ras
tion with other institutes {Inorganic Chemical Labora-
tory of HAS, Mining Shaft-Sinking Enterprise, Geodetic
and Amelioration Enterprise ete.). Polyaerylamide based
gels have been successfully applied in mining and civil



engineering to solve the problem of watsr panetration.
Iovestments in mining enl ises could be saved by us-
ing a procedure patented as "MAT-akril"; by uaing the

ure ", water drains can be regenerated
Pﬂﬂdm the system. A newor type of hydro-
philie gel has been ped in tha group of G. Nagy;

these products are patented under the name of “Ton-

Frem the industrial point of view the development of
processing technology of polymer powders for electrozero-
mph.{c copving (Professor 5. Doszlop) was o significant

echievement.

Since the 508, rescarch on “Thermosetting Polymors™
has & role priority in the activity of the department be-
cause of the demand of the plastic industry in Hungary.
One of the paints of focus was the fundamantal study of
the resctions that lead to “Phenol-Aldehyde Resins®; this
work was the basis for developing the technology of a
continuous preparation of the resins (Project Manager I.
Kowaces).

Studies on “Epoxy-Resins” resulted in the development
of the systems “Enovol” which are based on & resing
and novalac (Associate Professor [. Szellosi). resing
can be used for laminates for the electrical industry. The
interrelationsheip of tho reactions botween the epoxy and
novolac resin was elucidated by using medel reactions,

The kinetics and the mechanism of the reactions of
polycarbamides wero investigated and their thermal and
m:imdlﬁw degradation was studied by 1. Szollosi

Eroup.
Also in the 1970's mkmmmdmih-ugﬂpm
mmd‘ﬂ-tmh&,mm with ther-
up to 300°C T‘h:l’umhonurwlym:dupn-
pared by po , polyaddition and pol
tion Ill“ been studied 'b.r J. Varga, K. Belina, and H
Baksay. Soma of the results include the preparation of
light-sensitized polyimide intermediates (polyamic acidsh
suitable for photolithography; these polymers can be
used for the production of thin-layer circuits. Polyimides
were successfully applied for coating of surfaces on chro-
mntnl:rl]:hi-c columns. The stabilization and control of
l{ of polyamide acid solutions wers patented.

Gmul watures nfpcl imide formation in palri.dd:
tion and imidization for ization ware
effect of monomer purity on the uct pﬂﬁﬂm
shown to be lnpu't?l.nt. inhu-::gn uﬂ to exist be-
tween the anhydride and the solvent resulting in the for-
mation of an intermediate which is oxygen sensitive and
can have an important cffect on the polyaddition reac-
tion. A synthesis of solvent-fres polyamide acids has been
worked out, with which the characteristics of imidization
could be further studiesd.

In order to perform the dutics of education and re-
search on a high level, one unit of the department had
been nasigned to ceoperate with the Electrical Insulating
Materials and Plastic Fa:h:rj; it is responsible to carry
out research activities in polymer processing (Project
Hml.pr L. Zubonyai).

on “Processing Technology”™ was started with
ﬂu study of thermosetting materials; it was then ex-
tended to the processing of thermoplastics (injection-
molding, extrusion) (I. Molnar, I. Mondavi, L. Zubonyai,
0. Kelemen). Two specific areas were investigated: a)

Study of rheology of polymer melts (I. Mondwai, L.
Macskassy). b) Crystal of polymers as a function
of their thermal and mechanical history. The effect of dif-
ferent additives on the erystallization of polyclefins and
polyolefin-based blends is being investigated (J. Varga,
A. Solti, I. Molnar). Two scientific movies were made on
the spherulitic and cylinderite type crystallization of
polypropylens. The f-modification of polypropylena was
prapared in pure form lnlhll.l.hﬂ.‘lb:ﬂ' by proper modifi-
ention of the processing Varga, G. Gmu. F‘

Toth). Final products based on ﬁ’ﬂﬁwﬂ

dueed by compreasion molding, injection malding l.n& ex-

trugion. Multicomponent systemas (filled compounds and
blends) of B-polypropyleno were also prepared and their
properties were determined.

b. Department of Organic Chemistry Technology

The tof Technology is the larg-
st unit of the Fasulty of Chomical Engineering of the
Technical Univeraity of Budapest; it is headed by Profea-
por Laszlo Toke. One of the independent research units of
the Hungarian Academy of Sciences, under Profossor
Istvan, is also working in this department.

Two units are presently engaged in earrying out re-
search on 3 projects each; 50 undergraduntes and 5-10
pestgraduates are invelved in thess activities. One of
these subjocts in related to the field of macromolecular

and has three directions:

1.Cellulose Chernistry: Some aspects of the oxidation of

celluloss are being studied in order o o procosmes
for their use in the textile industry; the mechanism of
cellulose oxidation by nitrogen dicxdde is in-

vestigated. Thermolysis of cellulose is also baing
lthtmhﬂhﬂnmrmmfwth:fmhmuntuuu-

lose with active dyes (J. Frankl, I. Kovaes, I. Ruszaak)
The damaging effect of cellulose mlinﬁq by mono-
mers with N-methylol groups on the characteristics of fi-
bers is being investigated, and the bilities of da-
creasing this affect by modification of the reaction condi-
tions aro being studied by Gy. Lepenye. Cellulose for the
paper industry has for some time aléo Mm&r‘d
from hemp. The cenditions influencing the ng of
cellulose were investigated and a method for hot merceri-
nmhlbundﬂﬂoptd and efforts wre being made for

its practical application (J. Reicher).

Modified n]rlluhrﬁa derivatives have been ob-
tained by oxidation of starch; optimized materials have
been studied for their use as adhesives and in toxtile
technology (E. Polyanszky).

2.Protein Research: The erosslinking of fibera {wool,
fur) activated by singlet oxygen is being studied in order
to improve the characteristics of the fibers and their
processability (L. Ruaznak, L. Trezl). Reactions of biologi-
cal importance betwesn the protein units of L-Iveine, L-
arginine with formaldehyde are being investigated. 1t
wuﬁmdhthmdunﬂﬂnﬂmhﬁﬂﬂhlf
ﬁ:ultiun and in the tobacco industry (I. Ruarnak,

as_wu‘hm: Polymers: Research nnlrnﬂuli:gl
is earried out in three directions: a.) Palyols m
polymer composites with 4 components were p

their properties and the possibilities of their lpphuﬂm

Vel 15, Ne. 7, POLYMER NEWS 217
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is being investigated. The composites contain an elas-
tomer, a tenzide and inorganic pigments in addition to
polyethylene or polypropylene. The dependence of the
proparties of the composites as a function of their compo-
nents is being evaluated. Compogites adequate for ape-
cific applications are being produced and marketed under
}I'h.'p; name :;‘ MODILENE by &Eﬂaml?né;ﬂ;g
patented process is based an o
talon, 1. Rusznak and Gy. Marosi,

The mechanism of cationic pelymenzation of lactams
has also been studied. It was found, that amidine com-
pounds are formed during the chain propagation reac-
tion; the water formed during the hydrolysis complicates
the kinctics. On the basis of mechanism worked out in
detnil, a kinetic model was developed (P. Anna, Gy. Ber-
talan),

Tha preparation of polyacrylate dispersions with momno-
mers containing functional groups was studied. Disper-
sions applicable in paper and leather industry have been
prepared by P. Anna, Gy. Bertalan and Gy. Marosi.

About 200 articles were published and 15 inventions
were patented in Hungary and other countries from the
research done in the Department of Organic Chemical
Technology in the field of macromolecular chomistry.

2. EOTVOS LORAND UNIVERSITY OF SCIENCE,
BUDAPEST
a. History of the University

The predeceasor of the University was founded in 1635
in Nagyszombat. Originally it was o Jesuit Univeraity
with two faculties: The Faculty of Theology and the Fac-
ulty of Arta. In 1667 a Faculty of Law and in 1769 a Fac-
ulty of Medicine was added. After the Jesuit Order was
dissolved, the University moved to Buda in 1777 and to
Pest in 1778.

After World War I the University was named after its
founder: Peter Pazmany, eardinal-archbishop of Eszter-
gom. In the 20th century the rapid development of sci-
ence together with some practical reasons necessitated
the transformation of the old university. The Faculty of

Medicine was reorganized into an independent Univer-
sity of Medicine, the Faculty of Theology became an inde-
pendent Theological Seminary. In 1949 the Faculty of
Arts was divided into two faculties. The Faculty of Sci-
ence was organized to undertake teaching and research
in the entire field of the sciences. The university now was
renamed after Lorand Eatvos, & world-famous physicist,
and professor of the university

The building of the Eotvos Lorand University of Sci-
encea on the Museum Ring was between 1880
and 1883 by Imre Steindl and Antal Weber. This building
housed (until 1989) the chairs dealing with natural sci-
ences; among them are the chairs in chomistry dealing
with macromolecular rescarch. This year, the research
groups associnted with these chairs moved to a new, mod-
ern building on the Buda side of the city, the right side of
river Danube, near the Polytechnical University.

b. Department of Collold Sclence.

The Department of Colloid Science was founded in
1939, The first professor of colloid science and the head of
the department was Professor Aladar Buzagh. Since the
early 1950°s and under his leadership polymer research
and edocation has become a part of the activities. At the
guum, time the department is headed by Professor San-

or Hohrsetzer.

The regearch activities in the field of macromolecular
science is focused on three major areas: i. thermodynam-
ics of polymer solutions and gels, i, structure and proper-
ties of macromelecular systems, and ifi. interactions of
polymers with colloids of different types.

Since the mid 1960s Professor Miklos Nagy has carried
out intensive research on dilute solution properties of
water soluble macromolecules, as well as on the thermo-

ics of preforential solvatation involving polymers.
The interaction of synthetic macromolecules with en-
zymes was also part of his research interest. Later,
Miklos Nagy turned his attention to polymer gels, pre-
pared by crosslinking of well-characterized lincar macro-
molecules, The formation and the properties of physical

Edtvos .l'.r.-rlnn‘ University (ELTE), Budapesi; l'i'm Oid
Chamistry Bullding.

MAe DATVURR NPWS Val 15 Xa 7

The New Chamistry Bullding of ELTE.



gels obtained by association of paly(vinyl alechol-vinyl
scotate) block copolymers are also boing studied in coop-
eration with his coworker Dr. Judit Gyorgyi-Edelenyi.
Associate Profeasor Miklos Zrinyi is concerned wh.'h the
thermodynamic propertiea of neutral polymer gels with
special emphasis on the collapse phenomona. His re-
search interest also includes the e of fillers on their
effisctivensss of reinforcement and that of other
neities of colloidal size on the mechanical properties of
dry and swollen polymer networks, In cooperation with
Professor Hans Kilian (D ent of Exporimen-
tal Physics, University of Ulm, FRG), they are dealing
with the non-Gaussian theory ut‘polymtr notworks, The
ohjective of this research i:tuutu.d,r the influence of the
morphological characteristics (size, sha |In and degree of
of the fillor particles as well as the strength
of adhesive forces that act hlwun the surface of the

Asacciate Professor

interested in the structure-property

mer gels. He is studying the osmotic and mechanical be-
havior of chemically crosslinked network systems equili-
brated with tharmodynamically good-, theta- and poor
solvents, His work in this area is beinn: carried nut in
close collaboration with Professor Erik Geissler and Dr.
Anne-Marie Heeht (Laboratoire de Spectrometrie Phy-
liquu. University of Grenoble, France); it is involved with

¢ and characterization of swol-
len pu'l m acetate), polystyrens, and
po];idinllhyhlh:m] networks. Radiation scattering

{dynamic light scattering, small angle X-ray scattering)
ts are used to characterize structural

neities that bad developed during the formation of

networks; theas investigations areé combinad with the

study of macroscopic swelling pressure and of shear

modulus messurements,

Professor Sandor Rohrsetzer with Associate Professor
Ferene Csempesz and Dr. Peter Hovacs are interestod in
the interaction of polymers with colloids such ns with

ic sols and with latex particles. They are inves-
tigating the structure of the adsorption layer formed by
compatitive adsorption of ne n?ol]nnﬂ on solid sur-
face from binary mixtures; its effect on the stability of
colloidal dispersions is also being imvestigated.

. Institute of Chemical Technology.

Tha Institute of Chemical Technology in the Faculty of
Natural Sciences has a total number of 12 scientists who
are invalved in teaching and research. The main task of
this group is to teach chemical enginearing and to carry
out ressarch for the chemical industry.

Up ta 1973, the Institute was directed by Professor Ar-
pad Gerecs. The primary objective of their research is
involved with diverse research topics connected to the
organic chomical technology. (Synthesis of organic com-
pounds of potential medicingl activity, ressarch on carbo-
hydrates and alkaloids, investigation of technology prob-
lems for the production in the chemical industry). In ad-
dition, the research group associated with the chair is
doing resesrch on soparation in aqueous scla-
tions.

Macromolecular research within the Inﬂrlit.utebunn
early. Sinco 1973, the director of the Institute is Profes-
m?mhkmwhhmwpwﬁmpb
mer rescarch has intenmfied.

One of the research groups associated with the chair
nnd-rihadirﬂﬂmn!!‘nlhm!dlﬁudm.h
with natural polymers and with synthetic
huudmuturﬂpnhmtrl.THrwkm ud.ﬁtl:
the preparation of new macromolecules, the ﬁ'lﬁthf::ﬁun
of biclogically polymers applicable for ma-
dicinal use and for the medicinal industry, Research is
also being carried out on cyelodextrines, on the prepara-
tion of modified polymers from cyclodextrines and oo the

a{mqpnuuﬂtynftj:ﬂm:ﬂm
clodextrines are pon-reducing malto-cligo-sac-
chﬂdnﬁthrhzmm;thqum&mh

awell substantially in water. Pearl shaped wodum
based on thess crosalinked cyclodextrines are worthy of
attention. They have several useful application: o.g. for
adsorption of vapors, as antiseptic powders for wonnd
treatments and for varions other separation tachniques,
Parlupl the most interesting application of cyclodex-
tring palymers is their uso as immobile phase in ehromn-
tography. The pear] type polymers propared in the Insti-
tute are mostly used for chromatographic separations
based on the formation of inclusion complexes; in addi-
tion, they are studied for their potantial in gel permea-
tion chromatography and jon exchange
The most interesting application for these polymers is

of different .uﬁi:i:d“ a stable chiral ?hllli Thu
method can alse for preparative purposes; its po-
tentinl importance is in the preparation or purification of
biologically active substances. The working group
achieved good results in the chromatography of indole

alkaloids,

The other part of macromolecular research being car-
ried out in the Institute for Chamical Technology is fo-
cused on the utilization of industrial B mix-

hydrocarbo
tures and in the plastic industry. The so-called py-
rogasoline is formed in the production of ethylens. This
type of ressarch is being carried out in the Institute gince
1974 under Lthe direction of Professor Ferenc Tudcs. The

Vol. 15, No. 7, POLYMER NEWS 219
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ﬁuum Lajos University, Debrecen; Chemistry Bulid-

research group studied first the utilization of the C4 frac-
tion of the gasoline pyrolysia products, later they investi-
gated the pyrogasoline free of the C5 fraction and its use
in the plastic industry.

The gl;h temperature pyrolysis of gasoline gives ¢thyl-
ene and propylence and about 25% (250,000 tons per year
in Hangary) of S‘yr:rulinn which contains alkenyl-are-
matic compounds. More profitable than purely energetic
utilization is the so-called complax utilization, in which
at firat the alkenyl-aromatic substances, (which are
formed in the olefin production) are enriched by suitably
performed distillations. Thoy then are polymerized with
radical initiators to industrially useful products. Thus,
for example, by the enrichment and polymerization of
styrene, which amounts to about 6-8 percent of the py-
rogasoline, a substantial part of the demand in polysty-
rene can be satisfied. In the higher fractions of py-
rogasoline, methylstyrenes and indene are present, the
enrichment, isolation of the monomers and their
(eopolymerization provide a subtle supply of thees indus-
trially utilizable copolymers.

The copolymerization of styrene and other polymer-
izable components of the enriched pyrogasoline fraction
{e.g. phenylacetylene) up to high conversion was of spe-
cial interest. It could be verified that phenylacotyleno

220 POLYMER NEWS, Vol. 15, No. 7

does not inhibit the polymerization of styrene in such in-
dustrial mixtures. The occurring of gel effect
in these mixtures and in the case of pure styrene is being
investigated.

In connection with the study of polymerization kinet-
ics, the research group of gas chromatography, led by Dr.
Tibor Toth, worked out several gas chromatographic
methods for the qualitative and quantitative determina-
tion of pyroegasaline fractions. They alsoe studied pyrolysis
gas chromatographic analysis of some copolymers ob-
tained from pyrofractions, and supplied direct and very
useful data about the composition of copolymers ab-
tained.

3. Kossuth Lajos University, Debrecon
a. History of the University.

The University is located in Debrecen, Hungary's
fourth largest city which is more than 600 years old. The
City Council of Debrecen has always maintained two eul-
tural institutions, tho Protestant College and the print-
ing house. At the ond or the last century the College had
three faculties. The State University which was founded
in 1912 took over the Protestant College and added one
additional faculty, the Faculty of Medicine. The Univer-
sity moved to its new location in 1932,

The presont system of the university was organized af-
ter World War I1. In 1949 the Protestant Church took
over the Theological Faculty, the Faculty of Law sus-
pended its activity, and the Facully of Medicine was or-
ganized as an indepondent university in 1951, In 19562
the University, with only two faculties, was named after
Lajos Kossuth, the Hungarian reformer-politician, In
1969 the chemistry department moved into a new and
modern building.

b. Department of Applied Chemistry

Polymer rescarch at the Kossuth Lajos University was
started by Professor Tibor Helen, after he became head of
the Department of Applied Chemistry in 1985, Togethor

Evangelic church on the Castle Hill of Buda (right-bank
side of Budapest).



with his eoworkors, Dr. Istvan Majoros, Dr. Lajoa Gulyns,
and Laszlo Sipos the investigation of the preparation of
*Three-arm Star and Linear Telechelic Polyisobutylenes™
using new cationic initinting syatems was started. In con-
nection with this work, Dr. Lajos Balogh developed a
novel method for direct monitoring of ionic processes
based on the simultansous measuring of temperature,
A different subject of investigation involves the work of
Agnes Pongracz and Dr. Jancs Borbely. “Free-radical Po-
l:mnutmcn and Copolymerization of Vinyl Monomers"
(e.g. acrylates, ). In arder to obtain
information about the mechanism of the copolymeriza-
tion, WMR and ESR spectroscopy ia used extensively to
determine the chemical structure of the copolymers and
the monemer sequence distribution. In addition te NMR
py. DBC, GPC and other technigues are wsed to

ize varions polymers.

Dr. Jeno Horda is carrying out research on “Recyeling
yurcthanes”.

of Pol "

and Technical Properties of Plastic Materi-
als” is another subject of study in the department. Dr.
Magdolna D. Fehervari is studying the mechanical prop-
mdmm@ﬂlﬁemﬂlﬁuﬁmﬂm

H.k.ron in the feld nfur.lunic polymerization. From De-
brecen, Dr. Miklos Zsuga and Dr. Sandor Nemes have
been involved in this project.
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