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Polymer Science in Finland

by J. Johan Lindberg (a), Franciska Sundholm (a) and Otto Vogl (b)

fa) Depanment of Polymer Chemistry, University of Helsinki,
Meritullinkmu 1A, SF-001 70 Helsinki, Finland

(b} Polytechnic University, Six MetroTech Center, Brooklyn, NY 11201, 1L5.A,

J. Johan Lindberg

Finland s Jocwed in the ponheastem pam of Europe, It hos a
Fm-‘m[..ﬂi.nn wf abont 5 malleon |1c|:|p||: anel has an area of about 330,000
square km (wbout 170,000 square mules). 2005 of the amea is waler
which consesis of hoth lakes sod rivers, Finland is bondeved on the
cast by Russia, i the nosth by Nomway and on e west by Sweden:
Finlund alse borders on fhe Balis: Sem and the CGulf of Bothnia.

Fintand hos 17 institions of higher leamming. e most
important ong being the L:niw;mi!}' of Helsiaki.

University of Helsinki

The University of Heldnkh was founded in Turku {Aba) in 1640
s the Turku Academy. The Academy ohtained a mew building in
1817 but tragedy was to strike ten years later when a grest fre
raged in ik city of Tarky and the lsbormtonies were desrayed. Asa
consequence, the Univeraty was transferred in 1827 from Turka,
by proclumation of the Crar, o Helsinki, the then newly envatad
capital of Finlasd, At that time Finland was an autonomans par of
the Russion Emping.

The University of Heisinki now has 25000 stedents, which
represents 5% of the studonts of hipher leaming in Finland. The
University has 445 avsoctate and full professors and comasts of §
facubties amd 20 independent instiites. The Depanment of Palymer
Chemistry is part of the facully of ssicnce. which is the University's

Polvimer News, 1992, Yol. 17, pp. 289-293
Mhalocopying permitted by license only.

second largest focubty. This faculty consists of several departments,
inclading the largest one of the umweraty: the Depamment of
Mathematics, Phiysics and Chemisiry, A move is presently underway
to baild facilnses for the Science Departments in the new Kumpula
Campus. The Schence Fuculty lias about G200 students. Chenmistry s
toght in four depanments: in addition there is an adependent
depanment of Radio Chemistry and the Depaniment of Polymer
Chemistry. The Department of Polvmer Chemistry is fvolved in
traditional work m o wood and plastic chemistry and works in close
ﬂ"\"F\'.'l1|i|.II1 with isdosTry.

From 1640 on, there has been a chair for Natural Sciences at the
Academy of Turka. In 1768, a chair was establinbed dodicaicd
entirely bo chemisiry, presently the chasr ud‘ugﬂn'rt fhf'ﬂ'll“f.\-’

Originally, the chaar in the Depanmen of Chemistry consisted of
only organic chemisiry, physical chemisry and biochemisry and
hasie chembcal edocation v Swedish, until chairs of radin chemndry
and of woisd zmd puIFm:r .:'h:qniﬂr}- werg oxtablabed m the 6 s, and
finally. the chair in asolvtical chemistey in 1973, The chair of
polymer chemistry and the Depastment of Polymer Chemisiry were
exlablisherd in 1967, The tirst head of the department was Professog
I, Johan Lindbers, who was the head of the department for the mext
20 years. In 1987, he was swcueeded by Profewsor Frunsciko
Sundholm,

The chemistry of polymerie materials, such as cellubose, lignin,
phcnnriu fusans, pla.\l'il:'q el elastormers. has been apdied in Finlund
for nearly o cemury. Today the consumption of polymen
muterials. per capita, in Finland is the largest in the wordd. A few
small acodemic instituies @ne educating polymer chomisis, The
Deparimem of Polymer Chemisory' at the University of Helsinki s
the oldest and largest of these instiwtes, with a teaching salf of 2
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Opening of 5 New Year st the University of Helsinki
profesaas, } lecturers ond 8 dovents: it hux 26 eradaste stadonts
The deparimend pow consiais of offioes, Liboratoncs and a Iibrary in
the Borpsiroen Bacco Mkl busddeng st Merilallinkat 1A

Tha h.-lm-umﬂu o Fodvewer Cheeminire: Leciuie courses in
fundamentzls of polymier chemilsiry are given for socond year
students (aboug 100} every year, 15 1w 20 stodents annually stan
thelr sindies with Polymer Chemisry m e main subject i their
third and founh yeor, Lechure coures wclude polymer chemisiry
and physics, waod chamistry, rtheology and polvmer techzology.
lahormory cowres ane alvo ingluded im the program. Specialized
courses in eiile oned fher chembary, Byuid crvdallme palvmers,
condacting polymens, surface ansl colliid chemistry and the thermal
degradaiion af palymen are given annuslle. lii the past 20 yeass,
ahout MK studeats received Masters degroes in the deparinsn,

Analviical melbodi wiod in rescarch include dynamic bizhy
scanenng. dilforential wanning calorimetry, (bormagravimany,

XMR and ESKE spectrosgopy, opiical mictocopy and therma-
chromatography ipyrolnis pas clromalographyl. Reoently the
depanment hao acguired a h"f-rl"hh‘ work station

he rescarch activities of the depantiment are chmely related 1o the
gradeate oducathon. The perwmnel inclode Professor Franiika

Sundbolm, Assitant Professr Heikki Tenho, keomeers  Jukks
Sartinmez, Mad Elomao amd Ritva Dammert: Professor Johan
Lindbere is still active as a Professor Emeritus. In addsson, the
reseaneh szl includes Masti Laanteril, Satu Niemeld, Lisa Flit, Sama
Salo, Kaan Soljamoe, Sirkka Maumw, e Sarme. Eling Yesterinn,
Johanna Kimnunén, Tama Tumnen, Jouni Haman Bobert Jansson,
Helh Karhinen and Juba Solasaan, The polymer chemistry program
consists of compulsry as well as optional cousrses,

The research in the Depantmem of Polymer Chemistry i related
1o the chemistry and physles of synihetic and naturl polyimers with
specific rescurch projects as follows: symthesas of new crosshinked
polvsyrenes; mew siyrene Mook copalymers; synihesis of func-
tionalized, mesopenic demivatives of polvayrene: dynamics of
pelvmer solutions: stictune—propeny relatiopship in mesogeni
polvmen. especially the inflocnoe of the degroe of polymenzation
and chain aakcily o8 mesomorphic  properiies; stnegiure of
hydrophibic polvmer goh: pyrolyvie degradation of synibetic ansd
naturs! pu.\'!}n‘-rh. symibicuis of mesdified all_u!\. d:\t‘i'ﬂi'ﬂ'-tﬂﬂ o
polselectrolyies for use in potymet clectrolyie focl cells: intsmction
in rﬂl:.rrq: - pu»{} T COMmPRews amd in pensde Ly L [h:al.':-nxr:
masdeling for malerial properies.

3.'1.‘1_.“.1¢ 1.'ufu1lp.r|1..‘r\ wre htl.l'.; investgatod h_'p Sumilbalm.
Vaahtera zmd Tenha. The ¢lastic properies and the thermal stabality
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of polyuyrene are greatly enhanced by inserming stlonane blocks
ansdlor croalinks ol varous lengihs in the polyshyrens sinsiune
Polyityrene also underngoes o multtde of reactions with low
molecular weight compounds; with carefully chosen reagents it is
poiible to functionalize the polymer without mterfening with the
croaslinking. To the functonalized backbone varous substinsents
are linked, the putpose of which is o modify propestied, process
sibility and enentatzonal behavios of the polymer.

Licuid erystalline polymers are being studicd by Susdholm,
Miemels und Dammert. Mesogenie side chains zre linked with
Nexibbe spacers 1o polvstvrene. in dader 1o detsTmine the influence
af the degree of subutilution on polymer mesogenic properies
MNumerous acw polyvmers have heen made

Palymers fuor pharmaceutical purposes =ne being investigited by
Muarrinmaa, In o synihetic project. the preépamtion of sedon, polymen
of the quinone type s bxing investigated. Autovidation of antralin
{1 3-babadrony -m-anthrone ) had boen the mot importast compound
for topical weatment of profiasis. The acton of puarsds Bves
tigations is Being carried out by Martinmas in collaboranon with the
Depanment of Dormatology both cxperunentally and theosetically

The complen. formation between polymers of different polanbes
and betwygen polymsrs and s of lgasides are of podential interest
for application in water and waste water punfcation asd ia the
development ol gnposite matertals: this anca s being imvestigatid
Ty Mainu, Kinnunsen snd Sundhobm

Following this work, the departrivent has been coanédted o an
inter-Nomdic propect mvedigating (eel cells (Gnanced through the
Mordic Coungi] of Minmters); Maun, Kinoopen nnd suadholm une
stualying the condugtivity of lon condocting malerials to be used in

Department of Polymer Chemistry, University of Haisink



University of Heisinkl- Library

polyelecimolyle fuel cells. This work is dome jointdy with the
Laboratary fior Physical mnd Electrochemistry ar the  Helsinki
University of Technology.

The synthesis of modified alkyds aims a1 products (paintsh with
high solid content. The alkyuds are nodified by including mesogenic
aromatic ester groups in the polyester, The work 1= beimng done by
Jansaonm, Homura and Sundholm,

Cellubose and wood are very important matural products and
prochucts of imponiance in commence in Finland. As o conseguence,
cellubose and lignin are intensively investipated. particularly by
stdying the dynamics of nalural composites {wood and chitin and
their conpponents, which is dose by Professor Lindberp. Lindberg
and Lanterd are i.n'remlig:ll'ing the drying of wood in cooperation
with the Danish Technical University and the Swedish Wi
Research Instinute,

“The effect of croslinking onwater - polymer ineraction as well
a8 on polymer conformation and reactivity is studied spectro-
scopically for polymer solutions and hydrogels by Tenbu and
Turunen, Tenho is a specialist in the wse of spin labelling techniques
{ESR spectroscopy) and dynamic light scattering for the ssudy of
polymer  conformations.  Recently  rod-like  polvmers  (poly-
isocynmatesh have been sdded 1o the It of polvmers investizansd.

Additional fupdamental work is being camisd owt on the
pyrolysis asd the burning of polvmers (Elomans. The pyrolvic
mithods, for ihe klentification and charclerization of biomass and
their components, hive been developed in cooperation with
scientists in Estonia (Estonian Academy of Sciemces, Mihkel
Kaljurand ) and Prafessor Cliasles C. Lochmililler, Duke University.
The applicstion of thermochromatography and the correlation
chromatography throvgh analysis of coploymers and blesds & beung
studied by Plit and Elomaa.

Marphology. and especially the imtersction betwesn crysalline
and umorphous arcis in fincar and crosshinked polvethyilene is being
studicd by Soljemo, using solid sue NMB spectroscopy, CRIMAS
and IRCP. From these measurements, the coystallinity, the lnmellar
thickness and the role of branching ind cromslinking can be deduced

Helsinkl University of Technaology

Helsinki University — Main buiflding in The Senate Sguare

The Helsink:i University of Tl:u.'hnu!l.w I one of the three
universities of technology in Finland. The other two are located in
Tampere and Lappecarnia. In addition there are foculties of
techoology in two other umiversitics: The University of Ouwlu and
the Abo Aksdemi in Terko, Heélsinki University of Techmology is
the oldest and the only one covering all branches of engineering and
architeciure, Moce thun 30°% of all university students of technolugy
in Finland are studying at the Helsinki University of Technology

In 1249 s Helsinki Technical School was founded “0 offer
secondary school edscution o youngsiers who wish 1o enler
indusirial frdes™, The school developed into a Polytechnic Institute
in 1379 and received universily status in 1908, For o century the
unrversity buildings wene sitieated in central Helsinki until growth
made it pevessary i build on pew locations. Oramemt, i the
township of Expoo, 10 km west of the city, became the site of the
new campus. In 1949 an Ouanienyi master plan was: developed,
which suited magnificently the milieu of Ouniemi H1|il|lin§ WL
stareed in the "50s; by 1972, all depanments had maoved into the
mew  premizes, Mow Helsanki 'L'm"n.'.:n-'il:; of Technology offers
higher educanon of technology and promotes rescanch activities,
The University awasds degrees in enginecring and anchitecture. The
number of underpraduntes is about 10,000: 1300 gradumie smdens
ane also studying =t the Helsinki University of Technology.

The Lipiversity has 6 fcobies divided into 3 o] of 17
depaniments, The Department of Chemistry. one of the Largest of
the University, belongs 1o the Faculty of Maserial Science, The
Chemistry Department consists of seven laibarstories: Biochemistry,
Microbnolopry, Biotechnology, Chemical Engineering, Inorganic
and Analytical Chemisiry, Organic Cheristry, Physical Chemistry
and Electrochemssory,  Indusral  Chemistry  and  Polvmer

The Helsinki University of Technology Main Building
in Ctaniemi, Espoo.
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¥. The department of Forest Products Technology is alue
lsciplinary mature and cmphasices proocss tochnobogy
wood and other foreut prodocts which are polymen.
-parimneat of Chemistry is ow headod by Profecios Ginen
. Miost of the work in Polymer Scienoe s cammied ot in the
of Indusirial Chemivdry asd Polymer Techaslopy.
some work i also podag on in the Dopartment of Phywcal
-, Glgen Sundholm, in cooperation with Geailla Fabriius
Kyonti Koastun, is stodying polymer modified electrodes,
the kinctics and mass tramder of the chocinodes covened by
which may cither an jon-cxchanger or an clectronically
¢ muaserial, The mass tramsport through a polymer with jve-
propertics i being studied osing mainly conductivity
sonts, Amother pant of this work comcems clectrochemical
and the properties of electroaically conducting thiophenes.
search in the Depaniment of Physical Chemistry relatod to
Soienwe indlodes clectrochemiiry related to membrane
+ I is concermed with the extraction of lignosulfonaics
pponed liguid membranes. Lignowlfonates can be
from an acidic aqueows into ah organic phase wiing long
shatic amines. Therapeutic syutems of transthermal drug
wvulerme are alwo being investigated. Electrochemiary at
4 hquid interface sometimes. imvalves polymer systemn,
s electio-maivted membwanc separations of protcing amd the
ramler across bilayer liphd membrongs,
Labofatory of Ioderial Chembtry sod  Palymer
v s one of the seven laboratories of the Departmsint of
| Engincring. The full time facely aad stafl of ihe
v numbers 11, incloding 3 with academic degrocs. The
rolves teaching and research in the fiekds of organic and

rescarch liquid and g chromatogmaphy. UV-, IR
wctens, polymériration feacion, injoction molding equip-
troders, temile strength iesting machines, viscomenrs and
thee tesling imtruments for plutc moberials. Other
iy, such ax NMR-, FTIR and mavs specirometens o well
1al, analytical equipments are alue available. Computing
ane offered through the University computing center.
Laborasory of Industrial Chemistry is led by Profesor 1P,
wig. the rescarnch proup for polymer techaolopy by
w Jukka Seppili. The rescanch in polymer tochaokopy
¢ banically pesctive progewing. poneral polymer rescarch,
¢ conductod polymers, Bonds of Bguid onntalling polymen.
s oa polymer blends. Specifically, the polymer sesearch
« the wtilizathon of varbows reactof Dypes 108 poly merizatiog
secific fmatruments for vematile copolymerizations in
ung ranges feom -50°C o +90°C.

of the rescarch projects involves the Coordinution Poly-
{on Research Group which comists of the: 2) studies of
| donors in propylene polymerization with highty active
Matta catahnti imvohing the effects of various extemal
alane donors and the catalyst bobunvior and the micro strustere
peopylens: B) abm 1o correlate the strectere of the extemal
i its pelation to the polymerization effectivencss to beiter
and the matere of the ctive catalyu oemtens: (¢) polymcr
eriration by fractonacion GPC and 130 NMR sudics: d) the
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preparation and the sudy of EP rubben: copolymerization of
cthnvbene and peopylene wsing a high vield Fegher-Natta cataly«t;
effects of varioe catalysts and different polymerization condithods on
the componition 2nd oo the microstnoctere of EF nubber; rubbern anc
characterizod mainly by FTIR and 13C NMR methods: ic)
proparation, characwnization of botcro-phuse  propy kooe-cthylone
copolymen; hetcroghuse propylenc-cibyleoe copolymen. (block
polypropn keneh are prepared oing a high yiekd Zeegler- Natta catalyst
effocts of ihe catalyst aging and the monomer (ood companition on
polvmer structsne snd catalys activity is being studied. polymers an:
characterized by 13C NMR, FTIR, GPC. SEM and by fractionation:
a spocial fractionation cquipment s usder development: [)
copolymerization of propylene with mew exotic monomen; a large
literature study of the co- and terpolymerization of propylene with
various other monomens i now undoraay,

Fabrication of adbosives wilsg sesctive provessing mothods is
being ndiod: procesing methods 8 $rafl olipomen with feectionsl
groaps oato polycthylene in an catrader: frg atierpts are being
miade to snady radical mechanisms and kincties of olipomernization of
suitable monomens. The target of the studics on praft podymerization
of vinyl monomers on etiylene polymes (o obtain information on
reaction kinetics between specific wnsaturatod acids of silancs and
cilylene polymen: a.) Grafting resctioos sometimes. procoed by free
radical mechomivm and involve chain tramder reaction; i) initiators
that shatract bydropen efficiently are wod a5 3 sousce of primany
radicaly: i) experiments ane carriod out in a single sorew extruder. b
A theoretical Lineth: model was doveloped bo simulate the feactons
tm entmaders: i) redevant kinetic data huve beea collectod from the
lterature; il model prodictions are compored with availible
experimental data from plant scale equipnicnl; i) & model was wsod
w sudy ke effect of wemperature. screw speed and  feod
concentrations on the extent of grafiing. ¢.) Detailed cxperimental
stpsdics, bave aleo hoon made to venly the validiny of thess models.

The intcrest in iom condecning polfvmens (Laur Koosi, Julia
Sepaclac) is o find oot the inflognoe of the podymes stnacien: oo the
mechaniem of jon conduction in polymon-sall compleves by wing
mokeculsr modcling. a0 Moleculsr mochanies calculation and com-
puicr graphios have bocn etilined i onky 1o model imdcractions
betwern a number of helivstructmed pohycthers and Bthiem jom: il
structures of the helix and double helin, polyethen were optimized by
minimizing the intra- and inermolocular enerpies: i) energics of
imteraction betwoen the jom and the opimired polyothen were
comparnd  with experimental conductivity messmrements: i)
pofyethens such = pelylethylons onidel, polyipropylens ouidel.
podyibenlone onide) and poly(styrone onide) were wudied. B A
o] has boen comtiocted a which e Qeformeng infuonce of the
boa on the belix structure of the polycthers have bocn aken indo
comnbderation. .5 Molevular models are bemng uwod in tais sy of the
chexctric condection propertics of polyether-walt systems. o Bleods of
liquid crystalline polymers with thermal plastics. (Markku Heino,
Camills Kapanen and Jukka R. Seppacias) ane being mvestigatod.

Bicads of thermorrapic liguid crystalline polymers with some
thermal plastics are alio being stodied. 2) Thermotropic Bguid
crystalline polymers form bouid orystals is the malion state, (wally
they ¢ copolyeuen combting of phydronybenroie sl mokcties.
they have bow melt visoosily, excillent mochanial and thermal
propertics and chemical revistance.) b ) The poxaabality of the tramdfer
of these propertics to vanous thermal plastics by melt Mending s



being studied wsing a win-wonew extrudon, Blended samples are then
impaction modded. .1 The rhealogy and mambalogy s well ax the
temside and thermal propevties of the blends are being investigated.

The follewing services are available in the Department of Polynser
Technology: o) In procewing: continuous polymerivations. injction
molding. small scale eunsions, including film blowing. sheet
forming. nining i the mein compression molding and milling. b.) In
chamctenization: the meaunement of the moksculs weight diari-
bation, of the mel flow index, of the mornsis viscosity, of the densiry,
of the contalt angle, of the infrared and uliraviols spoctrum. The
following testing methosds are available; stress strain tests, especially
with hagh Joads 2ad 2 low @i high temperationes; impadt arength,
wemperature of defloction under load; Vicat soficming emperatune,
haembnesss. (Shore A nnd T, Brnellh ond water vapor iransilion.
Tampere University Of Technology

The Tampere University OF Technology was founded in 1965
Polymser technology was wught from 1972 as part of the matcrial
scienece program and gradully wjurated w3 special brasch of
technology, In 1973, an associate profieusor for pon-metaliic materials
was appoinied and in 1987 this position was elevated 1o o chalr of
polymer twchnohogy. The [nstitute for Plastics Technology was
established in 1954, The aim of the institule i to provide hasc and
advanced information on polymers, pastics and composite matcrinls
which mechanical engineers roquine in indoury, Students who
specialing in plastics sechmology | Licentiaze and Doctora] Candidaies)
abo find subjocts for their thoses in ithe nowarch program of ik
msziduse.

The rescarch on plastics. fechnology was inltisted af Tampere
University of Teshnology by Pertti Tormali, who is also the fing and
preseridl Profoaor of the chair, He s mansad in teaching and rewcanch
by Associate Professor Aniti Savolsinen (chemisry amd process
technologyd and Professor Aamo Klemola (chemitry and process
techmalogy b, several eaching amd rescarch assistants, one leviures and
some visliing docents. The teaching  repommibilites. include, in
ahdigion 1o the usaal basic courses in polymer soienee and sechoology,
advanced courses in polymer processing and plasbic technobogy.

Among the rescarch projects. the following ooes should be
meatiencd: Material testing and strctural studses oa mincral wools.
reinforoed plastics and lguid crysial dynamics (Tormall, Janelar:
Process technology concerming meli processes and | extrasion
coating (Sorvolainen, forming of filled componites amd of metal
and lamanates (Esko Pabkoocn). The use of fooumed ulira sound s
ol being studicd by Sorvolsnen. An especially intensive and
internationally recognized ressarch activity &5 carmed 0wl by
Tormili and his group on apphbed composite techaology of
medically wsed biodegradable polymer ligwinents, on cerames wnd
micro-chirargical biocomposites and on aynihetic materials i
orthopady and iraumatobogy.

Abo Academy

Abo Academy (founded in 1630 in Tuerku) is 3 university
providing special oducation for the Swodishapeaking minonity in
Finland (6% of the population). Abo Acadeniy has ax Deulied tao
of which are teaching chemisiry: the Faculty of Science and the
Faculty of Chemical Engineering. A chair of technical polymer
chemistry was founded within the Faculty of Science in 1975, A1
prosent. the chair is heing beld by Profesor Bengt Stenlund. As
Stenlund is serving his second persod a5 the Roctor of the Univemsaty.

Abo Akademi, Main Building

Jan Nismon b acting profesor. Nisman s zaided in teaching
research by two Assistant Profeson, Jen-Enk Sweabolm and Cail-E
Wiken and by several vissting docents and by icachang and reses
aisitats. In addition 1o basic courses i polymer wienoe
sechmology, advanced courses in adhesion and adhesive technolo
polymer materials, pobymer componites, synthesin sirsegy plann
and revicws on cummend polymer rescarch are given. Annually, abo
stmdents camy oan their diploma work in the fichkd of polyr
techoology.

Lappeenranta University

At ibe Lappecnranta Univensity of Techoology (founded
19790 banic polymer tochnology is being ught. For some v
under the direction of Profesor Maiti Lindsandm, a rescarch gro
has boen working on problems coocerming phyiscal propertics 2
siahlity behanior of pohvmer membranes for ulirafiltration used
the pulping indusisy.

The rescanch activities reflect the national and inscrnatho
grimath of the polymer fiekl: stodses of polymer composites and sk
mosphological and interfaczal properiies to coatrol mechani
ehecerical, thermal and chemival properties. Investigations are a
under way o improve material for dental sargery. Mew fenctio
polypropslenes by Fregler=Natta catalysis, modhfcation of polym
and adhesion to perform clectron beam processing of polymen and
masict barricr and diffusion propertics of polymens are sl be
investipated,

In addition to the above rescanch activitics, several o
rescarch proups, mainly at the Department of Mechanics of 1
Helsinki Undversity of Technology. the Tampere University, 1
Lappeenrania University of Technology, the Univensity of Oulo 3
the Stale Reseanch Center ot Otaniemi are involvad in fundamen
and applicd research on plasiic compoies.

In conclusion, teacking and rewarch in polymer sciomoe &
technology in Finland & ot only performed to Tulfill indua
diemands. at homye, bat alu 1o compete on an international level. 1
academic work and comacts with foreign laboraones in the polys
field ix sponsored by state organirations, the Finninh Academy
Scicoce, the TEKES and NESTE foundations, snd by some smal
privase foandstions. The internatbonal contacts of Finminh scholan
the polvmer and plastics Beld are therefore quite frequent. At press
the brain drain of polvmer chemiva 2od engincen from Finls
which was &t onc time a problem, s now not very pothocat
Significant coonomic reocssion and forther intemas inlormati
contats through the EEC will conainly infloence these problems
he Coming years.
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