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researcn Institute Yor 2lastics Industry
Budapest, XIV. nungar.a xrt. 114
Direcvor: Prot. Dr. Gyula Hardy

The?hsk of the Research Institute fror Plastics Industry
has been the realizatioh and the development ot the Hungarian
plastics. indu.“"y. In principle, the Institute is concerned
with the problens of polymerization and polycondensation, that
is to say, with the syanthesis ot plastics, with the moditication

~ of the properties ot the polymers, with the investigation of

the processing possibilities of plastics, and with the possible

. use of plastics in different fields ot application. To provide

for these tasks, the Institute carries out its activity in

~three locations. Chemical and physical laboratories, offices

and the central library are dwelt in the central bulldlng.

the Department for Processing Technology, engased w1tn the pro- -

cessing of plastics and with the vesting of processed plastics
articles, is located in the Gyarmat utca, and the pilot-plant

of plastics production processes resides at the premises in
Soroksar.

Resewrch is suppérted by our library, comprising abcut
YOuUO books on technical literature,~dealing with the practical
&3 thEOreﬁical'aspeccs of the plastics industry and related
sciences. Moreover, 120 journals from all parts of the world.

inform regularly our scholars on develgopment>in ‘their special-
branch of research.

The or ganization ‘or the Institute is-adapted to the scope
or activities. Kesearch.is carried out by departments and
scevions. The program o the Institute is in close correlation
with the development program of the Hungarian plastics industry.
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It is the task of our Institute to place eﬁperts of ‘suitable
trainihg at the disposal of the plastics plants to be errected
and to contribute to the development of processes to be
realized. .- .

Section Prespective Research
The group is engaged with polymerization in the solid

phase. The polymerization ot various monomers in crystalline

state opon irradiation is studied. Comparison is made between

the crystal structure of the initial substance and that of

the formed polymer. During these investigations, an exceptio-

'pally high rate of polymerization was found in the under-

cooled liquid state, ana it was this veri research group to

call first attention to this phenomenon. The co-polymerization
. of eutectic mixtures, thus the oo-polymérization of N-vinyl-

pyrrolidon with N-vinyl~succinimide has been also investigated.

Seotionpleader: Prof. Dr. Gyula Hardy, Director of the Insti-
tute, Candida%e of Chemical Sciences

Section Hadiation Chemistry

A 60 Cobalt isotope of 500 curi€s os operated at the
Institute. The effect of irradiation on plastics is inves- ,
tigated with this source, with a smaller Cobalt-gun of about
50 curies and with X—ray°appafatﬁs. The radiation source was
used also in the investigation of gratt mechanism. In this '
field, the influenoe of various tactors on grarting reaction,
e.g. monomer diifusion, radical concentration, were investi-
gated primarily on a styrene model grafLed on Teflon ana poly-
ethylene sheets. These experiments were recently supplemented
by the measurement of- Elecfron Spin Resonance with an appara-:
tus. built in-our.Institute. ESR~research is carried out under

the'leadership of Candidate Dr. Péter Hedvig. Experiences

b
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§ gained in the studying of graft mechanism are utilized in the
production of grafted sheets, to be used for ‘the preparatlon
"of ion oxhange membranes. The prototype of a laboratory appaA
vratus hes buen constructed by the group for the preparatlon
of polyethylene foils, cross-linked by irradiation and thus
‘shﬁfhkable. ‘

»Irfadiation polymerization, proceeding in an electric
field, is investigated by Canaidate Dr. Laszlé Kiss.

N - . Also .novel type radiation-dosimeters based on plastics have
" been developed. One -of them changes its electrical resistance
" in dependence of the actual radiation-dosis and thus, is suitable
for the direct determination of the dosis. The other mehod K
involves a change in colour upon radiation. '

. v
T

' Section leader: Dr. Janos Dobd, Candidate of Chemical
Schiences.

Division for Polymer Micromorphology

g This division deals with the investigation of polymer
structure and the determination of the molecular weight, and
chepe.. ' ' '

Vork -in the division is divided as follows:

X-Ray investigations , o
Electron microscopy

IR-Spectroscopy ,

Determination of molecular weight by ultracentrifuging,

by light scattaring and by osmotic pressure measurements,
~ respectively. - . . o
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The division is e?uipped with the most modern apparatus,
permitting a trorough investigation of polymers. The following
ia a list of more important instruments available for structural
apnalysibss ‘

erag,fine structure analysator, Type Mﬁller—uicro 111

Low angle X-ray chamber, Type Rigaku-Dénki

Zeiss elqctronmicroacop

4eiss IR spectrophotometer

Ultracentrituge for the determination of molecular weight,

Manufactures MUY, Budapest. ‘

Zeiss bchlieren-apparatus for the determination of the

' dirtusion coefficient

“"8ofica” light scattering meter, and other special

instruments., '

The division participates in several works of the Insti- °
tute by carrying out measurements and tests. The‘crystalisa-
tion process of synthetic fibres, conditions of polyamide
crystallisation and the change in dye uptake of polyamide tibres
with the degree ot orystallinity ore studied thoroughly.

Important results were attained primarily in the investi-
' gaticn of polypropylene especially ot fibres polypropylene.

A new method was developed on the baais of X~ray diagrams
of polypropylene fibres, which permitw the determination ot
deviations on the Y-rayinterferogram producted by changes in
orystallinity and particle size of the crystalline phase, as’

vwcll as the determination ot the ratio of the amorphous and
the crystalline part.

Investigations with the electronmicroscope and the ana-
lysis of the IR spectra ot various plastics are in connection
with this tield of investigations.

The group concerned with the determination of molecular
weignt .established correlations between. the change in the con-
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ditions of foruution and the molecular weight ror polycarbo-
nates and between the molecular weight for polycarbonates and
betweern the molecular weight and the intrinsic viscosity for
oVC. Interactions for different solvents were also studied.

]

Leader of the departuent: Dr. Géza Bodor, Candidate of - Chemical
« Scilences.

: Polyvolefine Departinent

In accordance with the Hungarian program for industrial
development, research in the polyolefine department of She
Institute is concerned with the production of polyethylene, poly-
propylene and various co~polymers. The scope of these investi-
gations involves both theoretical and technological problems.
Among the theoretical problenms, the investigation of the action
mechanism. of the Ziegler-Natta-catalysts is of primaYry impor-
tance. These'investigations are carried out by Candidate Dr.

1 Jozsef Varady. Candidate Dr. Anbtal Dankovits is engaged in the
i production of varlous olefinic co-polymers and in the deter-

] mination of optimum conditlans for the polymerization. In the

' research work pbrtlnent tc action mechaniusm, the proportions
i of the different component f the cacalysts, the preparation
technique of the catalyst komplex, an the relation: between
the crystal structure of the catalyst and the kinetics of the
polymerization process are studied. In the investigation of the
oossible .production methods of various co-polymers, a polymer
of high soffenins point, having at the same time theraoplastic
properties, was synthetized from ethylene and divinylbenzene.

" Int the field of technological re¢search, the manufacture
on pilot-plant scale of iriechyl aluminium and dietiyl aluni-
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nium, respectively, required ir the production of low pressure
‘polyethjl.ne, ha:; been realized. Productian ot alkyl metal

catalyst in the plant errected on the premisses in Papkeszi

of Nitrokémia Ipartelepek is based on the process developed

in and patented by the Institute. A continuous reactbrj also

on pilot-plant scale, for the polymerization of ethylene has

been,built, *“ich ﬁroved satistfactory in every respect. The

plan documentation of a larger continuous polymerization reactor
' hgs'bgen handed over to the People’s epublic of Poland.

Leader ot the departuent: Dr. Acthur Simon, Candidate ot
Chemical Sciences.

¢ Synthetic FKibre Department

In this department, rescarch is concerned with “he ‘
~production technology of synthetic fibres and with the deve-
lopment . of polymers suitable tror synthetic fibres. The inves-
tigation of the effect of various acid catalysts on the poly-
merization mechanism of caprolactam is an example of this latter
objective. When using phosphoric acid as catalyst, the poly-
merization rate of caprolactam is three times as high as that
to be attained with water or catalgsts deliberating water. The
process may be utilized in the manufacture of polyamide fibres.
When hydrochlorid acid is used as catalyst, different sections
can be-distinguished in the rate of polymerization, the mecha-
nism of each section hawing been interpreted individually. A
polyamide type of low melting point, soluble in alcohol, has
been developed, which can be used as a powder, tor adhesive in
tailoring, while plates formed of it may be made sensitive to

light and can be used, therefore, in the printing inaustry as
stereo-plates.

Forithq changing of the properties or polyester tibres,

-~
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polyethylene glycole therephthalate fibres were moditried with
various glycide ethers and. polyglycol ethers. This procedure

.permitted to devclop a polyester tivre of improved dye uptake
.ana reduced rigidity.

Research on polypropylene ridbres involved besides the

_ development of the techpology of fibre forming on the mechani-

,:cal properti ~ of the obtained tibres. To improve the stability
jto light ot the fibre, severalt stabilisators were examined.
‘'Wiith the aim to improve the dye uptake ot pPlypropylene fibres,
the technique of grufting on the fibre wac investigated. Besides
* the irradiation of the ribres with gamma-rays, also the chemi-
'caly iniciated grafting was studied. With this method, several
‘types of tibres, easy to dye, could be produced on a labora=-

~ tory 'scale. Experiments on the ribre forming properties ot
‘plastic mistures on polypropylene basis are in course.

\
,.Leader of the departmentz Dr. Frigyes Geleji, Deputy Director,.
e Candidate of Chemical acienoes

':Polyester Section
P Dirferent polyester resin types, suitable for the various ;
* intended" uses, have dbeen developed. To interpret the mechanism
ot polyesterification, the intluences of various monomers were
investigated. In the first plece, the polycondensation reaction
of malelc acid and fumaric acid with different gycols has been
studied. The thermal stability ot the resins and the polycondenr'
,sation reaction proper were investigated by differential thermo-
‘-grevime*ric analyeis. /with a Derivatograph/. The Section works
alLso on the develcpment ‘¢t movel type, self-estinguishing poly—
'ester resins. Ou the basis of laboratory .experiments, types
 sultatlie ror the electric industry and ror glass-fibre reinforced -
. materials of e¢nastruction -on polyester basis have been manuractu~ -
' red on an inausuial scale. Koxr special purposes, also optical
.adhesivet have been developed. This adhesive was used succes-
fully for the eetting up of-lense combinetions for microecopes,'

-~ . . °
. . .
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resistant %n tepical conditions.

Sectiin leater: Nrs. Ibclya Vancsé- Szmercsanyi, M.S.: .
Light-Seasitive Pclymers Section

1 .

Thas ion ..isl baen carrying out invesclgatlons for tne
priting ir ddoCLj on the pradiztion of plastics sheets based orn
acrylates und izeth yry;ateb, which, besides polyamids, .may be
made sensitive to lignt, The besis of the plates is amino-ethyl-
-metchacrylate homopolymer’s- mefhacrylic acid salt, to which

light iniciators and other additives are componended. The. experi-

future. .

Section.leader: Miss Gabrielle Pogany, M.S. .

qution{ Modificétion of Macroholeculeé‘

This group is engaged in secondary modification .of various

‘ polymers. The most important out of this work is the produc-

: . ‘tion of‘chlorinated.polyethyleng, a component in the manufacture
2- of shockresistant PVC. Candidate Dr. P4l Kriston works in the

i productios of sulphoclorinated polyethylene, which is suitable
Tor weathsliprof coatings. Experiments ¢on the seconnary modifi-

catlon oL PVC showed aluminium nitrate to be an efficient sta=" -
billzer-for PVC. ’

. - B=etion le 1:& : dr. Zoltén Wolkéber, Candidate of Qhemical
- sciences. . i .

LR )

lou-Exransze Scction)

The task of thls group is the synthesis and the testing

S o e e e
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vt vacious, esp3ciolly porous, ion-exhange resins and related
products. ‘

Several types of ion-exchange resins have been devéIOped
and produced on ind?strial scale. Strong and wesk anion and
cation excClian,,: res;ns have been synthetized. Recently, research. :
work on bipol~nm resins have been undertaken beside the experi-
meuss for increa31né of the capacity of the resins. /Candidate
Dr. Jézsef Szarté works on the synthesis and on the testing of
complex-forning /chélating/ resins.,

Promising resnarch work hss been in course -with the objective
~to prepare different types of ion-exchange membrapes. This work
involves, heside a basic research on the actian mechanism of
ion-exhange m-abranes, research on their practical application,

primargdly in aluminium oxide.manufacture. \

Section leader: Janos A. Mikes Ph. D., M.S.

.
‘ .

Department for Plestics Application ' . =

The ask of this department is to expand the field of.plastics
applications. Experte workung in this department are specialists of
the siagle branches, who, on the other side, disposing of a
wide knowledge in the plastics industry, take the initiative
70 apoiy certain plastics in the individual fields ‘of life. °
The Incticute co1laborates with the electircal industry, the
oui’dlu: 1~dubtry, the machine building industry, with agrlcultu-
»al’institutions, etec. In accordance ‘with this task, enterprises
- coasulsing the Iustitute also receive advise and active help ,
27w the Departient in realizing different plastics applications.
Besice plastics ~:veloped in the Institute, the department
wlso recommends S uported plastics types, should these be more
! sqitabléffor the intended purpose. The department performs also
; ',econdmic.anulyes showing the savings attained by the application
P ot plastics. Moceover, it helps in the establishing of the national.

STAT.
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economic plan, by evaluating from the economic aspect the develop-\
ments of the wollds plastics inaustries and their expected influ-
ence on Hungarian conditions. .

Leader of the depa:;qent: Hugé Macskésy, chem. eng.
1 | ,
Department fox Procéssiﬁg Technology
: , ‘
The department is equipped with machines ror the pro=

cessing of plastics|and with devices tor their testing. The
department has been -coggerned with the qualification, from the
" point of view ot pracessing, of the plastics types developed
in the institute and has got the ask to become aquainted with

"the processing details of a wide variety of foreign types of plastics

Besiae the clarification of the rundamental principles of vacuum
forming, research is carried out also on the manuracture of

foamed plastics. Int this fiald attention is centered on the pro- .
duction of soft and hard PVC toams, on foamed polyethylene and ‘
polyvinyl. alcohol. In connection with this work, microporous filterg
accumulator plates etc. have been developed in addition to the

above mentioned mater;als.

This practical work is supplemented by fundamental re-
search in the field of the compatibility of plastics. Among
others, fundamental problems concernIng the possitilities of
the preparatlon of polymer mixtures, with special reference -
to shatterproof PVC, are dealt with.

Leader of the department: Tamés Pazonyi, chem.eng.

Pilot plant

. '
! . * R '] ) .

In the Sofoku&c Division, the production of various
products- prepar~1 in the laboratory is being realized, on a

4
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;pilot-plant-scelé.' e R ' . - .

On the basis of experiences gained in the'operating of
the pilot~plant, our processes are recommended for industrial
realization. Polyvinyl alcohol, various polyvinyl acetals,’
polyamiae blocks, different types of polyester resins, diffe-

rent types of epoy ;resins, ‘etc. have been deve]oped in the
pilot plant. i : “

On the premises of the pilot plant, there are also a few
-research laboratories in wich work is carried out on the pro-
.o duction of certain types of epoxy resins ana their cross-linking
' agents. Fundamental research on the mechanism. on the cross-
. linking of . epoxy resins, with the aim to clear also the action
A ' mechanism of the ‘catalysts, is also in course, :

, At present, research on laboratory scale is carried out
also on the production of polycarbonates, with the' objectives
" to compare dirferent methods of condénsation and simultaneousf
1y, to ‘aquire knowledge in its poiycondensation techniques. On
hend of these experiances, . .the construction of a pilot plant
for the manufacture -of polycarbonates is under way..

Leader of the Pilot Planx Division: Lészlo Csillag, chem. ens.,

'_3ection-ror'Mechahical ggseﬂeerigg and Technologz Research. .
L4

This Sectian nas a double task. In has to carry out design
work necess¥y both for vhe research groups o1’ the ldsiitute
and Por inudsvrial reaiization. bonstruccion is done fur special
equipment anu axcomaxic devices. anu technological experimontS'
ave cacried out with these facilitios. As their own research
"work, the section develops special processes and wachinery, °
-Emphasis is laid on the processing technology of glass fibre
reinforced plaatios. o . 2 '
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Among others, the Section has realized the development of
5 a contiuuous experimental equipment for the manufacture of low
| pressure polyethylene;‘the realization of the manufacture of
metallic alkyls on indpstrial scale; the realization of 'a con-
tinuous manufacture of; corrugated reinforcet polyester sheets.

: ! ,
S8ection leader: Géza Kecskeméthy, mech. eng.
Plestics Stendards Section.

 The progrem of the BSection comprises the preparation of Stan-
dards, Tentatives and Proposals for the chemlical production, for
'thé.transformation and application of plastics. The Section is
controlling standardization problems of products of 8 factories.

The Section cooperates with the work of ISO/TC 61, ‘/International
Standard Organization for Plastics/, in supervising the methods of
material testing and by elaborating new proposals, for such. .
The Bection has been active in the work of Standardization for Plas-
| tics in the Hungarian Bureau of Standardization and is an expert
| in the standardizing prdblems for the HMinistery of Heavy Industry.

Pesearch work for finding new Hethods of Testing, is done in the
3 course of the .above mentioned work, too.

; - Problems of interest are e.g.: Standardization of polyuretnane
: foams, invéstigation of the effects caused by impurities:in urea-’
_ tormaldehyde molding powders; thermal stability, - loss of plas-
.~ ticizer - content, - ageing of PVC-products, etc.

| Beotion Leader; Mrs. Martha Laczké M.S, °°
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