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Conference Report

12th Bratislava Conference on Polymers:
Modified Polyolefins for Advanced

Polymeric Materials

Otto Vog!' and Pavol Hrdlovi¢®

'Department of Polymer Science and Engineering, University of Massachusetts, Amherst, MA 01003,
U.5.A. and *Polymer Institute, Slovak Academy of Sciences, Dubravska cesta 9, 842 36 Bratislava,

Slovak Republic
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The 1LIth Bratisliva Conference on Polymers with the
title Modified Polyolefing for Advanced Polvmeric Marerials
was an International IUPACEPF Conference. Tt was held from
August 25 w 28, 1997 in the Congress Center of Forcign Affairs
ifi thl;'}lll'hl. Slovakia Th; (_'ul'lfﬂrm‘c W 1.1¢'g,.:|.11.|.l:q;d h:r Ihc
Polymer Institute of the Slovak Academy of Sciences and was
held under the auspices of the Shovak Chemical Society (SCS),
ihe Slovak ﬂihcltl_'p of Indostrial {Lhclnnlr:\r. the l:.u'rup\:'.:m
H\I.}rmr Federation (EPF) mnd the Intemational Unfon of Pure
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and Applied Chenistry (IUPAC). 128 Participants from 22
counines (ool part.

The conference was sponsored by Ciba-Geigy, Basel,
Switcerland, BASF AG, Lodwigshafen, Germany, PCD
Polvimere Ges.m.b.H.. Ling Austna, Istrochim a.s Bratislava,
Slovakia. Plastica a.s. Nitrn, Slovakia, Rescarch Institute of
Chemical Fibers as., Svit Slovakin, and thwe Europesn Rescarch
Oilice ol the U.5. Ammy, Londoa, UK.

The Conference consisted of 10 Main Lectures and 22
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Conference Report

Contributed Lectures. 51 contributions were presented in Posder
Form. The hort sbstracts of the Main Lectunes are hsted below:

Rolf Milhaupt of Freiburg, Germany: Novel Polvolefin
Maerials Prepared via Caralysis and Reacrive Processing

Since the discovery of the low pressure process for the
preparation of polyolefins with coordination initiuor systems,
remarkable progress has been made in polyolefin technology.
Tustay highly active stereoselective catalyst generations produce
tailor-made polyolefins in the gas phate or in lquid monomer
(propylenc). This eliminates the need of hydrocarbon diluents
as well as the catalyst residucs and by products; e.g. waxes and
low stercoregular polymer fractions, As hydrocarbon resins,
polvolefins retain oil-like encrgy content and can be readily
wtilized for normal recycling or for combustion

Since the 1950°s polyolefin catalyst and process déevelopmen
has been revelutionized every 15 years. Development of the
magnesiom halide supporicd catalysts has led 1o novel reactor
blend technology, where mulliphase polypropylene are produced
in staged reactor systems. In recent years single metallocene
canalyats have emerged os unigue candidates o give excellent
cantral in olefin homeo- and copolymerizations, It is possible
to control moleculnr weight, end groups, stercochemistry.
comonomer incorporation. and meorphology independently
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without sacrificing narrow molecular weight distribation.
In addition to isotactic polypropylene, also syndiotactic,
hemiisotactic and sterenblock, elastomeric polypropy lenes ane
now avadlable,

P. ). Lemsira, H. Goossens, 5. Rastogs and H. E. H. Meijer of
Eindhoven, The Netherlands: Processing of Intractable
Polveilrylencs

Vanous physical methods have been developed 1o cnbance
the processing charactenistics and performance of polyolefins
Here, the processang of ultra-hagh mobecalar weight polyethylene
(L'HMW-PE) will be speaifically emphasized.

UHMW.-PE ix a lincar PE with 3 molecular weight of at lex
3 million and has good sbrasion resistance and excellent wear
clarctenistics, [t is potentially an excellent enpincening plastic
bt because of its extremely hgh melt viscosity, the polymer is
considered intractable. It is supplied as a reactor powder and
procestad via compression-molding sintering. The actomal pieces
ane machined from a semi-finished stock.

Variows roufes have been developed to improve the
processing of UHMW-PE including: a.) Processing with
solvents: by Processing with reactive solvents (monomers)
and ¢.) Processing via the bexagonal phase, the concept of
mosoinolecular crvstals



Bela Pukanszky and Peter Szabo, of Budapest, Hungary:
Miscibility of Crystatline and Amorphous Polymers:
Polpetindene/Polvisoburvlene Blends

Polymer blends are used in large quantities in all fields
of applications. They have now also become important for
commedity plastics. Polypropylene is modified with EPDM
clastomer for impact modification, polyethylens is blended with
atnctic polypropylene, polyisobulylene and other clastomers
The study of the miscibility/structure/property correlation is
consequently of large theoretical and practical importance.

Miscibility of the components detcrmine the struclire of
the blend, which bas a pronounced cffect on the properies.
Numcrous methods are dsed 16 estimate miscibility, the most
common one is the determination of the glass transition bem-
perature. The determination of the miscibility of polyethylenc
blends is difficull because of the question of the comrect glass
transition temperature of polyethylens. For polyethylene!
polyisobutylene blends, the changes of the specific heat of the

Otte Vogl Eberhard Borsig

polvisobutylene in combination with the intéraction parameters
were foond o Si'p'(‘ \all\f.n'lnr}' resulis and showed that the
dispersion forces can lead 1o sufficient interaction between the
iwo polymers

Otte Vogl of Amherst, MA, US.A: Polvolefine Smieses and
Soructires

Polyolefins currently comprise neary 60% of the polymer
production and about 75% of commodity. polymers, which is
about 100 million tons a year. The major elefin polymers
are polvethylene, both, low and high density polyethylene and
polypropylene. Styrene and polymers wilh dicoe componchls
alun play an imponant part

The mtroduction of coohlinstion initiatars for the polymerizalion
of olefins opened the way 10 prepone polvoliefing in greal vancly.
Coordination fnitiators allowed the tailoring of the structures
and the propertics of polvolefins: the type of branching could
e controlled by copolymerization with selected c-olefins. For
polypropylene, the degree of tacticity, the sequence of Lacticity
{elastomeric polypropylene). the molzcular weight and the
modecular weight distnbation can now be modified.

Supporied catalysis invelving magnesivm chlonde and
often an inert carrier allowed i significant increase of the
polymerization rase leading to the 4th genermtion of catalysts,

The maost promising development of the 1980°s 18 the specta-
cular development of metallocene catalysis, cutalysis that have
chiral cavities for stereospecificity, and, with methylalumino-
xancs might climinate magnesum chlondes with its somewhat
undcsirable side cffects. But will these canalysts also provide the
stereoregularity needed with the mte of polymer production
“-quin:d Thix combination lias nod vel been demonstrated. m
least ned on a commercial scale.

Dietrich Braun of Darmstadt, Germany: Chemical Modificasion
of Polymeric Wydroearbons

Unsaturated polymeric hydrocarbons ¢an undergoe =
mumber of addilion reactions, like hydrogenation, halogenation,
eponidation of resctions with thiols. Saturated polymenc hydro-
carbons can be substituled by a pumber of Tesgents yielding
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Sung Chul Kim and Mrs. Kim on the Boat

some technically useful polymers. ¢.g. by halogenation, or
chivrosulfonation., Even more important are addition reactions
of saturated polymerie hydrocarbons, which will result in
functionalization for (urther wse, c.g. by introduction of polar or
chemically resctive growps. Such polymers can also be applicd in
polvolefin blends as compatibilicers. for grafting reactions in
FEACTIVE PROCSSSing.

Hydrocarbons, such as polvethylene or polypropylene arc
incompistible with practically all other polvmers and, therefore of
limited use in blends. To adjust their apolar chains 1o mwore. polar
blend components, the pulvolcfing have been derivatized by
peroxide initiated radical grafiing with acrylic or malsic acid
derivativies, which provides single units or short grafts (o be
attached. Side reactions due to the oxy radicals can besid 1o chain
depradation or crosshnking.

Sung Chul Kim and Ssng Young Lee of Tagjon, Korea: Gas
Barrier Properties of PolvalefindEVOH Blends

Compatibilization of low density polyethylenafethylens vimygl
aleohal (EYOH) (T0:300 blends were investigated in terms ol
morphology, erystallization and melting behavior, rheological
anil tensile properties. Morphological analysis showed that the
blends exhibited finer despersion of the EVOH phase, when low
density polycthylene grafted with maleic anhydnide was added.
Morphology and oxypen bamer propertics of these blends were
stndied.

Laminar dispersion of EVOH with high oxvgen barricr
propertics was prepaned i the matrix of LDPE when extruded
through an annular blown film die. Various laminar mor-
phologics were observed; the main factors determining the
morphology of the blends were viscosity ratio of the blend
components. processing conditions and compatibilizer level.

Properties of blemds having two types of hybrd dispersed
phases s laminar morphology were also investigated. These
phases were prepared by either dry or mell blending of EVOH
with a Nylon 6/polyethylene blend.

Manfred Raitzsch of Linz, Awsina: Chaflenyes in Polvproprlene
by Chemical Madiffeation

Controlled radical degradation of isolactic polvpropylenc
is 1 known techmicel process o decrease the melt viscosity of
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. Decker and K. Zahoaily, of France: Swiface Modification
af Polvolefing by Photografting of Acryiic Monomers

C. Albano, G. Sancher and A. Ismayel, of Venezucla:
Recveling of Polvolefins: Blends of Two Palymers

J. Lacoste and S, Commercue. of France: Chemical
Modifications of EVOH & EAA Copolvmiers at the Solid Siete

AL van Duin, W. Heinen, C. H. Rosenmoeller, C. B. Wenzel,
H. J. M. De Groot, ). Lugtenbarg, of The Netherlands: F70 NAMR
Study of Grafiing of 13C Lobeled Maoleic Anhydride onto
Polvethyvicne, Polvpropyviene and EPM

E. Passaglia, M. Aglietto, G. Ruggen and F. Picchion of
aly: Fotermolecolar Redction of 2-Ethlivceinale Contalning
Polvolefins with Polv-e-caprofaciam (Nvlon 6)

ML Yarduni-Pedram. K. Calderon, H. Vega and K. Quijada,
of Chile: Medification of Polypropylene with Tracownic Acid
Derivatives

J. Zicans, M. Kalmins, T. Bocoka, V. Kalkis and A, Bledzki,
of Latvia: Studies of Morphology, Rheological. Mechaaical and
Thermarelaxation Propertics of Cheinically and Radiation
Modified Polvechvlene/Ethvlene-Propylene-Diene Copolyvmer
Rienads

5. Jipa, K. Setnescu, T. Setnescu, M. Diumstn, 1. Mihaloea,
C. Podina and £, Orawa, of Romania: frradiarion af
Polyvethiylene in Presence of Several Additives as Studied by
Chewiliminescence

R. A, Dionis, M. DL Fablla, M. AN, LM, Quinzani and
E M. Vallés, of Argentina:; Mediffcation of Propyiene Ethvlene
Capodvmers by Reactive Exirifon

AV, Corle, A, C. Grillet and N, Alberola, of France: Blends
of HMWPE, UHMWPE and TLCP: Processing and Morphology

A. Maréincin, 1. Legén. M. Jambrich. A. Ujhelyiova,
E. Zemanovi, T. MarGincinovi, E Paikovi E. Bondg, A, Stupak
and P. Jambrich. of the Slovak Republic: Fiber-Forming Blends
of Polypropylens and Branched Polvethviens

The following contributions were presented in poster form:

“Morphology and Orientation of PP-Structural Foam
Mouldings”, “Svnthesiz and Charsctenzation of New Hinderad
Amine Light Swbilizers”, “The Formation of the Solid State

Solution between Reactive Burning Retardants and Polymens™,
“Efficct of Siyrenc-Butadicne-Sivrene Block Copolymer on the
Kinelic of Thermooxidative Degradation of High Impact
Polystyrene™, “Degradation Velocity of Nawral Rubber Films™,
‘Methacevlic Acid and 2(3-Phenvl-3-methyl cvelobuiyl)-2-
Hydroxyethyl methacylate: Copolymenization. Charicterization
and Thermal Analysis Measurements”, “Speciril Propertics of
Coomarin Derivatives Substituted in Position 3, Effect of
Polymer Matrix™, “Morphology of Polyethylene Foamed
Crosalinked Specimens made by Hot Mold Injection Maolding”™
“Ruthenium-Catalveed Functioaalization vs, Degrasdation of 1,4-
Polybutadiene with Vinylsilanes™, “Synthesis and Chamcteriza-
tion of New Momomers and Folymers Containing Piperidine
Groups”™.

“Unsaturated 1-Oxazoline Modification of Polyethylene
Containing Carboxylic Groups™. “Bromination of Polyoleline”,
*Functionalization of Polvolefins via Thermal itkon of
Arides”, “Adhesive Propertics of Phosphory] Chlonde Modificd
Polvpropylene™, “Palypropylens Modified with Sulfur Dioxide™
“Defin Polymerization with Suppored Medallocene Catalysis™.
“Structure and Propertics of Ethylene Copolvmers Synihesized
by Mertallocene Catalysis”, “Morphology and Degradation
Behavier of IPN Based on Polyethylene and Polymetha-
erylates”, “Effect of Componcnl Talcraction on the Melting
and Crystallization Characterisizcs of PE/PIB Blends™,
“Adhesion of Modified PE/EPDM Blends o Sieel”, “Radio-
chemical Processing of EPIVM/SR Blends™, “Dyed Grafied
Polypropylene Films for High-Dose Radiation Dosimetry”
“Copolymerizaiion and Characterization of End-Allenoxy
oxyethylencs with N-Vinyl-2-Pyrrolidone™, “Some Properties of
Blends Based on High Density Polyethylene and Low Density
Polyethylene Grafied with Di-2-cthylhexy] Fumarate™,”

Somne participants armived on Ssturday, As o conseguence,
the few “early armvals” enjoved the evening with a walk through
the old town of Bransliva ending in 2 dinner at the famous
Franciscan Cellar which was most delighiful,

Registration took place on Sunday afterncon and was
followesd hy 2 Welcoming Reception at the Restaurant of the
Congress Center of the Ministry of Foreign Affairs,

Monday evening a most unasual event had been planned by
ihe organizers of the conference, It was organized by the chamber
ensemble MUSA LUDENS, which invited the conference
participants to a stroll into the past. The chamber enisemble has
besn revitalizing music and literature of cemral Evrope dating
from the time of the Great Moravian Empire, which existed in
the 9th century, 1o the 17th century. Thes unigue event was
performed by the Pipra family which iz devoted to the pro-
liferation of the culure of the late middle age and included songs
from the 13th to the 17th century performed in the dresses and o
iiktrnments of the comespoading time perinds.

On Tuesday evening the main speakers and the key
arganizers were invited by the Slovak Society of Industrial
Chemistry for cockiails and dinner in a special restauram
overlooking the Danube river. This complex was formerdy, in
communisi times, the place of representation of the Central
Commitiee.

The Oeganizing Committee had reserved the highlight of the
conference for the banguet, which was held in a boat cruising up
and down the Danube. For foar hours, the boat sailed up to the
Austrian Border 1o the confluence of the Moravia River with the
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[Danube, Entertainment was provided by locel musicions, who
provided the participants of the conflerence with the songs amd
rhythms of Slovakio. It was o unforgettable experience.

With great regret did the participants of the conlerénce leave
Bratislava and the hospitality of the Polymer lnstitute on

Thursday, hoping to come back to Slovakia for the nexi
Bratislava Conference on Polymers. The 13th Bratislava
Conference entitled Macromolecular Separation and
Characterbzation of Palymers is scheduled for July 1999, The
contact person is D, D, Berek, Polymer Institote of the Slovak
Academy of Sciences, phone: +421.7-378-2306, M 421-7-375-
G933, comnail: berek @ savba sk,
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