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Conference Reports

Synthesis of Polymers

and Polymer Liquid Crystals:
A Euchem Conference
in Lahti, Finland

Franciska Sundholm*® and Otto Vogl**®

The EUCHEM conference on “The Synthesis of Polymers
and Polymer Liguid Crystals™ was held in Lahti, Finland,
from August 19 to 22, 1986, The conference was sponsored
by the Unjvemity of Helsinkl, the Academy of Finland, the
Associntion of the Finnish Chembcal Societies. the Ministry
of Labor, the City Board of Lakti, the Neste OY Company', e, el =
and 3 number of other instilutions, One hundred and sixty S B
participants from 20 covntries congregated in Lahti, a cliy
of mearly 100,000 which s aboul 100 kilometers north of
Helsinki and is located in the southern part of the lake dis-
trict of Finland,

Polymer sclence in Finland has made tremendows progres
in the lait decade. The universitics have produced a number
of graduste studenls with polymer background. and the
Finnkih s3nd Scandinavian induwiry ks looking for such gradu-
ates who are needed for thelr indusiry. One of the major
companies invalved in Finland & the Neste OY Company, the
largeit oil company in Scandinavia. This meeting not only
conceniriled on polymer aynthetis and application, but was
also inténded 32 3 means of honoring Prol. Johan Lindberg,
the facher of polymer science in Finland, on the occasion of
his upcoming retimement,

The mioting started on Tusday afternoon, Apel 19, 1586;
it consisted of seven plepary lectures, about 25 lectures,
and 30 presentutions in poater form, A meeting of this kind
in Finland allows participants and scientists from Easi and
West Lo meet—in particular, (o meet Lheir Finnish eolleagues,
The meeting was hold at the Conference Center Fellmanni
in Lahtl and was opencd by Prof. Bengl Ranby of the De.
pariment of Poalymer Technology of the Roval Institute of
Technology in Slockholm, He described the life work of
Prof. Lindberg and mentioned the imporiant cpochs in his
carcer from his sludent days to hin profcssorship and his
role a5 the leader of the Department of Wood and Polymer
Chemisiry, li i now widely recognized thal Prol. Lindberg
has beea the main mover in briaging modern polymer sciacd
to Finland and &t the same time Lo combine the peeds of
wood products, to interact and interrelate with those of tyn-
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thetic polymers. His major interest throvghout his carere
has been his work on the structure and utilization of lignin
and ity degradation products,

£ Gordon and Breach, Science Publishems 5. A,
Frinted in U.5.A,



Conference Reports

Conference Hall

In.the fint lecture, R. C. Schulz of the Unlvemity of
H'.l.llgltj,'F. D. H., described the "Synthesls of New Linear and
Branched Copolymers.” He presented several examples,
parthculsrdy the living polymeriations of isopropenyl:
nphth.l}rm' which has a relatively low ceiling temperature
and 3 bigh glas transithon temperature. It gives the opportu-
aity Lo prepare diblock and triblock copolymen, for example
with butadicne, dimethylsiloxsne, of with cthylene oxbde,
The properths of the various compotition of thew polymen
were alio described : macromonoemen involving 2-4sopropenyl-
oaphthdleor, their case of forming living polvemers, and
copotymerizations with nboty] methserylste wore discuied,
Another interesiing group of polymers were those prepared
from conidine by cationic polyvmerization. Agein, copoly:
mers of conidine snd wyrene could be prepared by wing the
so-called “mixed mechanism™ technigue.

New developments in “Photopolvmenization and Photos
modification of Polymers”™ were diveussed by B, Ranby of
the Royal Instltute of Technology, Stockbolm. In recent
ywars in his laboratory, the photoinduced curing of surface
coatings and the photoerosslinking of polyeleflina and un-
saturafed polyesters as well as of ethylene/propylene diene
elastomers were studied, A most reoent development (s the
sarface modification of polymers by ultraviolet-initiated
grafting. Ranby ako found that the uliravioletiskiated
cronslinking of polyolefing &5 a rapid and efficient process,
when irradiation initiator and added multifunciional mono-
mens are oplimized. Surface grafting of functional monomers
onto polyolefins and polyesters initiated by ubtravioles light
is now being developed luriher and can be carried out in the
continuous apparstus on polymeric films.

“Recent Developments in Baske Rewearch on a-Olefin Polv-
merization” was presented by P. Pino of the Eldgencziche
Technliche Hochschule in Zurich, Switeerland, The stereo-
specific polymenzation of o-olefine continued Lo be |he most
investigated 1vpe of insertion polymerizations. A oumber of
Initiating systems were investigated, with particular emphasis
on the a-olefin polymerization with soluble stercospecific
initiators. The main goal of thic research (& @il the achieve.
ment of the detailed knowledge of the structure of initiating
centen in heterogeneous and homogeneous initiator systems,
Systematie investizgations have led Lo the propodal of a simple
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sterenchemical model for the tramiition states of the a-olefin
indertion inio a melal-to-carbon bond in coordination poly.
mafization.

Otto Vogl of the Polytechnle Unlvensity, Brooklyn, XY,
discussed “New Developments in Coordination Polymerizs-
tion.” Functional groups in polymer structures have become
Increasingly important and bave crvated polymen with new
combinstions of properties. Comegquently, the development
of methods for the polymerization of epoxides with fune-
thonal groups has become necrsary. With aluminumalkyis
&8 modified anionie coordination Initistors, wepoxyalks-
postes have been polymerized; functionsl a-olefing with
propylene-type  initlaling cyslems derived from  titenium
trichloride polymerized and copolymerited na long & the
functional monomers are appropriately complexed.

These developments have become very important bocagse
of the need for new generations of polymeric stabilizers, of
liguld ervitalline polymers, particularly for Information
storage devices and alio for electronically active polymen
and potential candidates for nonlinear optics applications.

“*The Synthesls of Chemlcally and Physleally Crosslinked
Macroporous Gels” was discussed by P. Flodin of the Chal-
mers University of Technology, Gothenberg, Sweden. Two
major areas of gel preparation to retain high porosity after
the removal of solvents have been developed by polymeriza-
thon of polylusclions] monomers in the presence of solids or
by disolving polymers followed by the sddition of 2 noasol-
veol or by Lhe evaporation of a solvent. Highly porous gels
have been oblained with pore drocturs whose gqualiths
varied depending oo the structure of Lhe syreme/divinyl-
beazene system. Preparation of macroporous poels and mem-
brane= from solution: involves the suwociation of polymer
molecales before liquiddiquid phase separation occurred

G, W, Gray of the University of Hull, UK., dlscussed “The
Synibesis of Side Chain Liquid Crystal Pelymers and the
Rode of Dispenity in Thess Systems.” He concluded that the
field of Hguid crystals has been one of the moatl active
resenrch arcas during the last decade, lo a large extent as a
consequence of commerclally Important applications of such
materials in electro-oplical displays. He distingulshed be-
Iwien mesogenic unils In the main chaln where the lquid






Electronic Devices” was discussed by (. Biczo of the Cen-
tral Research Institute of Chemistry in Budapest. Synthetic
metals, liquid erystaly, electroactive polymers, photochrom-
jcs, and proteins were studied in an sttempt to produce
efflcient molecular “wires™, memory and display elements
and swilches, All of the results on one-electronic stales were
discussed,

The “Synthesis of Poly(methyl methacrylate) Microgels™
was presented by N. B, Graham of the Univensity of Strath-
ciyde, Sootland, and M. Wiodarezyk of the Technical Univer-
sity of Lodz, Poland. Methyl methacrylate was copolymerized
with a number of multifunctional methaerylates in attempts
to include cromlinking agents to produce microgels. Molecu-
lar weights and molecular welght distributions were studied.

An in lecture on the “Structure snd Liquid Crys-
talline  Properties of Poly/Esteramides/*“was presented by
D. Sek of the Polish Academy of Sciences, Zabrze. The influ-
ence of the position of estér and amide Hnkages In rigid
mesogenic structures and the influence of the functional
group’s bonded mesogenic unit with Mexible spacer on the
abllity to form thermotropic liquid crystalline mesophase
and on phase transition temperatures wene determined.

“Semi-Flexible Polvesters: Structure and Properties™ was
presented by R. Kotok, BASF Corpomtion, Anderson, South
Carolina. The polyesters that were studied show s single
ervstal-lo-lsotropic phase transtion: lhe enlropy and en-
thalpy of these chamges were stodied.

“Chemical Stability of a Mesogenic Chain Fragment: A
Condition for the Synibesls of Regular Thermotrople Liquid-
I'.':;y:.:.lilin hh‘n:}: wis discussed by 5, 5, Skorokhodov
aft nititution of Macromolecular Compounds, Leningrad,
USSR. Thermotropic liquid-crystalline polyesters have been
studied in an attempt to “tailor-make™ the so-called “mrso-
genie [ragments” similar to the structure and low molecular
nlﬂt of liguid erystalline compounds. The effect of the

method of controlling the molecular weight of thermotrople
Fiquid erystalline polymers in their phase Lransition tempera-
tures was also investigated on thewe polyesters.

“Injection Molding Studies on Thermotropic Ligoid
Crystal Polymens™ was presented by E. Suokas of the Tam-
pere. Univemity of Technology in Finland. The rheclogical
behavior of thermotropie polymers & complex and nob
completely underitood, The authors have started an investi-
gation of the relationship between the processing condithons,
the morphology, and the physieal properties of Injection-
molded thermotropic copolyesters,

The “Synthesis of Melon Seed 08l Alkyd Resin: Effect of
the Chain Length on Alkyd Property™ was discussed by L A,
Ibemesl of the University of Nigeria. The “Modification and
Applicational Studies of Natural Rubber” was presented by
3. H. 0. Egboh, also from Nigeria, who mentioned that in
their laboratories natural rubber was grafted with acrylamide,
methacrylamide and vinyl methyl ketone, and the graft
polymers were identified,

The “Synthesis of New Polymers by Lhe Reaction of Some
Notural Products with Epoxy Compounds,” presenled by
Z, K, Brzozowski of the Technical Universily, Wanizawa,
Poland, discusted polymers with multiple hydroxy proups
which could be used for epoxy modifiers.

The “Synthesis of Heat Resistant Polymers from Phenols
Helsted to Lignin™ was presented by 5. Hirose (rom the
Indusirial Products Hesearch [nstitute, lbaraki, Japan, The
goal of this rescarch was the synthests of highly functional-
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ized or high performance polymen from phenols which are
produced by degradation of lignin.

Another paper oefated to the utiization of lignin was
presented by 1, Yoshida of the Department of Industrial
Chemisiry, Tokyo, who lormery worked at the Swedish
Forest Products Research in Stockholm: his talk
was entitled “'Effects of Cromlink Density and Kraft Lignin

Mechanical

thanes.” {hydrox
group ratios were synthesized using 2 Kraft lignin fraction
obtained by successive extraction of bulk Kraft lignin with
organic solvents. Additional work by the same group abko
utilized Kralt lignin: polyurethanes were prepared, then
tharacterized

As mentioned carlier, about 30 papers were pretented in
poster form. They included various coniributions relating to
the general subject of polymer synthesis and polymer liquid

erystals,

The conference was nol only concerned with Lhe sclentific
presentations, discussions, and evaluations of the individual
papers, bit abo welcomed the opportunity to éxplore the
city of Lahti,

On Monday, the group was invited by the Mayor and the
Hoard of Governors of the ciiy o visit the beautiful City
Hall which was built in 1912 when the city of Lahti had
oaly 4,000 inhabitants. It was built by the foremost architect
of Finland Fero Ssarinen. The City Hall has been improved,
was totally renovated in 1980 and is now serving a city of
100,000 inhabitants. The City b very Industrialized and an
important part of the economy of Finland, Lahti will func-
thon =4 Lhe host of the 19589 Ski World Champlonships: the
city has been known for many years for ils excellent facili-
ties in world class ski jumping competitions.

The Depuly Mayor greeted the members of the confer
ence very warmly and provided an excellent basis for the
Interaction of the participants of the meetings, the under-
standing of the social structure and the culture of Finland,
particularly outside of the capital city of Helsinki, A sketch
of the City Hall & presented as the emblem of the Lahti
meeting.

On Wednesday evening, the initistor/catalyst and father
of the conference, Profl. Lindberg, was honored in many
ways by studenis, by his workers and {riends, by Finnish
and Scandinavian industries, by many ndividuals, and by
local and national socielies. Evervone commented on the
important impact that Prol. Lindberg had on the transition
that the Finnish sclence has underpone from wood chemisiry
to Lhe sclence of a mixture of wood, wood companents, and,
ultimately, to polymer chemistry. In a very skillful way
Prof. Lindberg has guided polymer science to n carefully
balanced ration belween the naiural resources of
Finland, the industrial resources outside, and the intellectual
background of students of Finland, the most valusble re
source of manpower for Scandinavian indusiries, to the
world-wide recognition of Finnish sclence, Finnish polymer
science, and Fiankh technology.

On Thursday one group of the participants wvisited the
Neste OY oil reflinery, Neste OY is the largest oil company of
Scandinavia, the “Exxon™ of northern Europe. Anoiber
group spent a congenial afternoon of personal interactions,
scientific discussions, or just pleatant get-logethers on a boal
trip through the connecting lakes on which Lahti is located.
This interaction of people gave the opportunity of spending



Clockwise: J. Johan Lindberg, Mrs. P. Flodin, Mrs. J.
Lindbarg, and Qtta Vagl

time talking about their sclentific problems or just to under-
siand each other a liltle better. On Friday noon, the parlici-
pants departed with & warm thanks for the organlzen,
Professors Lindberg and Franciska Sundholm, which pro-
vided for a most efficient and thoughtful organization of
the meeting.

Following the meeting, the IUPAC Commission on *Liquid
Crystal Polymen” convened Lo discuss problems of research
interactions and future direction of liquid crystals contalning

Boal Excursion

polymers. This meeting was most capably organized and
directed by Prof. N. Platé the new Director of the Topchiey
Institute of Petrochemical Studies of the Academy of Sci-
ences of the USSH.

The Symposium in Lahti, Finland, was one of the most
suicernful confercnces thal has recently been held on the
subject of “Polymer Synthesis and Helated Sublects™ and
has already resulbed in new inspirations, now ideas, and new
schentific and personal friendships.
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