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Polymer Science in Romania
I: “Petru Poni” Institute of
Macromolecular Chemistry,

lasi, Romania

Cristofor I. Simionescu(a), loan |. Negulescu(a), and Otto Voglib)

Otte Vogl!

Most of the polymer research in Romania is done in Buch.
arest, the eapital of the Socialist Republic of Romania, and
In [agi. Some polymer research is also carried out in research
centers in Mediag, Pitegti, Sivinestl, Timigoara, and Rimnicu-
Vileea; the primary objective in these activities is applied
polymer research, The present article is concerned with the
research in macromolecular science which is carried out in Tag).

Slivated in the northeast of Romania, Tagl, the old capiial
of Moldavia, was alrcady cstablished at the beginning of this
millenniom., When first mentioned in o doecament in 1408,
the settlement was already an economically important local
center. It is here that Prince Michael the Brave sanctioned the
unification of the thme Romanian principalites (Lo, Mol-
davia, Wallachia, and Transylvania) in 1600. In Ingi the signal
was given for the 1848 Revolution in the Romanian coun-
tries, and it was here that Prince Alexandru Ioan Cuza was
elected ruler of Moldavia (1859). These actions were the pre-
lude of the bistorical act of the formation of the Romanian
national state by the unification of Moldavia and Wallachis.

B “Paprn Poni™ Institute of Macromolecular Chemistry,
ﬁlE!'El Grigore Ghica-Voda 41-A, lagi 6600, Romania.
Polywehnie Unbversity, 330 Jay Street, Brooklyn, N.Y.
11201, USA.
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foan L Negulescu

Cristofor . Simlonescu

Besides the enrly events ofHomanian history, one can trace in
Tasi glso the beginnings of Romanian culture and higher edu-
cation. As early as the first half of the 17th century, a schoal
of higher learning, the Vasilion Acedemy in Greek, was set
up in Iagi, almost at the same time that the fist print started
functioning. In 1814 the first school! of engincenng was
opened in agi. In 1835 the first modem institute of higher
leaming in Romania, the Michailen Acedemy, and one vear
later, the Phitharmonfcrama School Conservaloiré were
established. The first Romanfan Universily was fodnded in
1860 by Prince Alexandmu loan Cuza; it i still called by his
name today.

L=z is today a city of about 400,000 inhabitants, spread
over seven hills; it is full of vitality in spite of its 500-vear
history. With its Univerity, the Polvtechnbe Institute, the
Medical School, Schoal of Apriculture, and the Conservatolre,
lasi is full of academic life in spite of its increasing impor-
tence as an industrisd center. The chemical industry is repre-
sented by an antibiotics factory, a complex synthetic fibers
works, and a plastics processing company. Since 1948 lagi
has been the seal of the Academy of Sciences of the SR
Homania, Branch of lagi.

“Petru Poni'" Institute of Macromolecular Chemistry wes
established in 19654 at the initiative of the President of the
Academy, Branch of Iagi by sepamting it from the Institule
of Chemistry. The Institute of Chemistry had been founded

&1 1888 Gordon and Breach Scienee Publishers S, A,
Printed in the U5 A.
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in 1951 by Professor Radu CemBtescu (1894-1958), mem-
ber of the Academy. Professor Cemilescu was the firsi
Director of the Institute. He was followed until 1963 by Dr.
Die Matel (1895-1968), profesor at the Polytechnic Insu.
tite, and Dr. loan Zugrivescu, professor at the Unlvemity,
both oo members of the Academy, Since 1970
the leadeship of the Institute has been in the hands of
Ir. Cristofor 1. Simionescu, professor at the Polytechnbe
Institute, President of the Academy, Branch of Ingi briween
1963 and 1974.

The nams of Professor Petru Poni (1841-1925) was given
to the Instiiute of Chemisiny in 1956, Petru Pont was profes-
sor of chemistry at the University in lagi and is considered
the founding father of chemical research in Romania, Twice
he wai elected President of the Romanian Academy of
Sciences,

In the period 1951-1970 the Institute functioned under
the suspiees of Lhe Academy of SR Romania and belwesn
1970 and 1975 under the sponsorship of the Minkiry of
Education. In 1975 it wa incorporated into the Central Re-
search [natitute of Chemistry of the Minktry of Chemical
Industry along with all other specialized institutes and centers
devoled to basic research in chemistry, formerly units of the
Aeadomy of Sciences of the SR Romania.

The “Petro Ponl™ Institute of Macromolecular Chemistry is
currenily concerned with both fundamental and applied re-
search in chemitry and technology of polvmers. Considerable
effort is devoled alio to the Invesilgation of the relabionship
between chemical structure and characlerization of macro-
maolecular compounds, especially new or modified polymers.
The lnilitite cooperates with other institates of the Ceatral
Rescarch Institute of Chemistry as well as with other aca-
dembc institutions. Cooperstion inclodes rescarch and super-
vision of graduate tad underpraduate students in ehemistry
and technology of macromolecular compounds. Several
members of the Institute are also instructon or kecturers at
the Polytechnic Institute of lagi. The Macromolecular Insti.
fute has lis owa Ph.D. program and more than 50 Ph.Ds
have graduated since 1969 when the program was staried,

The Institute has also close cooperation with industry,
slatlng, on o contract basks, In solving specific problems.

The Institute has over 150 graduated employees (chemlsts,
chemical engineers, physicists, and mathematicians); 40 have
doctoral or doctorengineer degrecs: an equal number are
techuiclans. The Institute is divided into five rescarch labor
atories, each with at least 20 graduates; one sction consists
of & research laboratory and a research group which is con-
cemed with analysis. The laboratories are subdivided into
research groups.

One of the research laboratories of the Inslitute is the
Laboratory of Fibers and Natural Macremolecules keaded by
Dr. Viorica Rusan. It b concerned with the scpamtion of
ratural polymers from & biomass; these polymen are then
modificd by chemical, blochemical, or thermomechanical
methods, and their utility o specially fibers b being et
gated. A new method was developed for an upgrading of the
phylomass in a ssquince of steps which can be adjusted
socanding to the ongin of the raw material and utilization of
the final products. The method is besed on the separation of
the primary components (eellulose amd Mgnin) after the ex.
traction of ather byproducts (pigments, alkaloids, olls, inulin,
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lerpined, proteins, polyphenals. and hemicelluloses). Efforis
are belng made to convert the byproducts into differcal use-
ful products such as resins, organic fertilizers, sugars, and
bilogically active compounds. Cellulose 8 modified by
witerifbcation or grafting. Lignin separated as lignosulfonals
is a byproduct in papermaking it is investigated as a potential
starting material for adhetives, soluble organic fertilizers, and
sut{sciants, Inveslipations are belng carried out o develop
speclalty fbers, capecially new verdons of carbon fibers,
Investigations ane also being carried out for the desipn of new
adhesive compositions and composites (interpenetrating net-
works) based on cellulosic fibers and synthetic fibers in the
principal of nonwoven materials. The schentific results of the
laboratory arv publithed primarily in **Celluloss Chembstry
and Technology.,” an Intemational joumal founded by
Professor Cristofor Simionescu in 1965; it has an inlernational
editorial board (A. Bjorkman, H. F. Mark, B. Rinby, K. Kratz|,
T. E. Timell, et al} and Is published by the Academy of
Seiences of the SR Romanla,

Ahmdmlntn-ﬂuﬂﬂnhnﬂr,h*ﬁ

The Laboratory on Semiconducting Polvarers and Plasme
Reivarch headed by Dr. loan 1. Negulescu bs lovolved in two
arcas of rescarch: (a) svothesih and chamcterization of
macromolecular compounds with specific electric propertics
and (b} syothesis and’or modification of polymers by means
af electrie (glow) discharges.

The investigation of polymers with special slectric proper.
tied & focused on (I} polyvmeric materials with (semi-lcon-
ducting characteristics and (il) photoconducting polymers.
Conjugated polvenes, obtained by polvmerization of varous
scetylenle monomen, am uwd ai mode] compounds for the
investigation of conducting polvmers. Special attention &
being paid to the melationship between chain configuration
and eleciric or magnetic properties. Modification af poly.
mers, such a5 the dehydrochlonination of PVC in the pres-
enee of phase transfer catalysts, b used as one way to obtain
macromolecular compounds with blocks of conjugation
slong the polymer chain.

Polymwric photoconduclons an being symibesized (rom
monomers with anthrscens, phemanthrene, or carbazole
groups and their dedvatives in the molecule, Macromolecu-
lar charge tramsfer complexes, formed between polymeric
donors such as polymers with carbazole groups, and macro.
maolecular aeceptor such i Nuorsmone-eontaialng polvmers
are also being studied as photoconducting matertals,



Reections in glow dischanges (cold plasma) are being investi-
gated In order to obtain thin flms of polymer from a great
wanety of organic compounds, usually abeled as unpolymer-
izable substances. Effors ar also being made Lo imparl new
charscteristics Lo existing polymeric materials. Part of these
activities is concemed with the origin of life. A new theory
has beon proposed, ie. a cold theory of the orgine of life
IC. L. Simionescu and F. Déneg) which states that the fune-
tional protobiopolymers appearcd on cold surfaces under the
actlon of electrical discharges through recombination of
active apecies generated from methane ,ammonis, and water,

In the Laborgtory of Folycondensation under the leader-
ship of Dr. Florin Popescu is concemed with the synthesis of
polymers by polycondensation processes. The products have
improved thermostability or they are materials with low Dam.
mabillty and with pood adhesive and dielectric properties,

Direct polycondensation using phoiphones intermediates is
being investigated for the synthesis of aromatic polvamides
under mild conditions. Reaction conditions are carefully
investigated in order to achieve optimum wviclds and high
solulion viscosilies. Thermodtable polymers (arcmatic poly-
imides) are being synthesized starting from aromatic diamines
and anhydrides of aromatic tri- and tetracarboxylic acids,
Poly(amidimide)s, poly(esteramidels, and polyiamine-bis-
malemidels are sl being svnthesized from heterocvelic
diamines with bencimidazole or benzotriazole units and aro-
matle dicarboxylic acid chlorides.

Heterocyclic diamines are also being used as chaln extenders
for oblaining heterocyelle polyurethanes which decompose
&t a somewhat higher temperatume than classical polvester-
or polyetherun thanes.

The synthesis af aromatic polysulfones s being studied by
polveondensation of the comesponding intermediates in
order |0 obtsin engineering plastics with pood thermal and
dimensional stabillty.

Polycondensation of monomers containing phos phorous
and halogens is being investigated from the point of view of
oblaining new fon exchange resins, polyelecirolyies, and
flamerelardant or fireextinguishing polymes. Reaction of
the phosphorous atoms on the backbone or side chains am
studied to form amides or esters of warous oxygenated
phosphorous acids.

Research in this laboratory s also being done in sitempis
io obtain aliphatie copolyamides intended a3 thermoad-
besives in industrial processes which require the assembly of
different items by thermocallage.

The activity of the Section of Polvaddition and Strucfure
of Polymers with Dr, Adran Ceracuolacu as i head involves
the synihesis of polymen through addition reactlons of
socyanates, studies of the fine poinis of the structure of
FVC, thermal depradation (pyrolvsis) of polyvmeric wastes,
and the analysis of polymers.

The main problem in the group involves the study of the
reactions of 4,4 .dibenzyldiisocyanate for the synthesis of
different tyvpes of polyurethanes. This monomer was synthe-
sized in the early 1960 by Professor Hic Matei and indus-
trialized in the 1970s. The Romanian polvurcthane mdustny
& based on 4,4 -dibenzyidisocyanate. Reaction of the
isomers of this monomer and of the eorresponding diamines,
Le, 2.2, 2.4 (or 44") daminodibenzyl are alse being
investigated for the synthesis of aromatic polyvamides, paly-

imides, polyurethane fonomers, or other heterocyelle msero.
molecular compounds, &ch a5 polyiurethane-parabanic
acidls or polyiparabanic acid)s.

The relationship belween the thermal stability of PVC and
the types and amounts of structural defects in the PV
chains |5 also being investigated in this Section. Efforts are
being made for the improvement of the thermal chareteris-
tics of PVC by introducing reactive groups during its synthe.
sis followed by modification of the polvmer chalns through
meactive groups in order (o obtain stable graft copolymers or
block copolymers.

Thermal degradation of polvmers is also being investigated
with the objective of upgrading polymenc waslis of vadous
types (polyolefing, vulcanized rubbers, etc ) through pyroiysis,

The activity of the research group of Polymer Structom
and Physies within the Section i led by Dr. Virgll Birbolu;
it & involved in studying several aspects in the following arvas
of spectroscopy: NMR, IR, and UV-Visible spectroseopy for
the determination of malecular structune; elemental analysis
and analysis for functional groups: applications of mathe-
matical and electronic compulation methods; electrical and
thermal properties of polymers; polymer photochemistry and
photophysics (photopolymers applied ss photoresisis and
photoconductivity in polymens).

The Laboratory of Chemicel Reactions on Polymers under
Adrian Carpov is concerned with the modifieation of poly-
mers as adsorbants, hydrophilic serylic jon exchangers,
macromaleculsr supports for enzyme immobilization and for
chromatography: watersoluble polvmon are developed ms
flocculants, coagulants. protective colloids, additives for M-
tration processed and tertiary oil recovery, antifouling agents,
additives for drug formulations and antlcorrosive agents, as
well a8 for microcapsulations of inseclicides or pesticides
(malathion, disulfoton).

Styrene-divinylbenzene matrices with large-size and super
large-size pores are curmenily prepared using a mixture of
diluents as porogenic agents. The effects of dilution, degree
of crosdinking, and the effect of diluenis on the porosity and
om the coefficients of uptake, the specific surface area, and
the average pore diameters are being studied In order to elu-
cidale the manner in which inert compounds contribute to
the formation of porous nelworks,

Varbous reactions are alio belng camied aut on thes crows-
linked matdees. Especially studied are chloromethylation
with monochloromethyl ether or 14-bisichloromethoxvi-
butens lollowed by amination in order to produce strongly
basic anion exchanger resins. Morphological transformations
which ocour a5 a result of these resctlons are slo being
lni;}E'i;;i by determining the porosity and the surface arva
by i

Cromlinked scrvlic copolymers bearing amino or carboxylic
acid functional groups are being synthesized and wed
supports for biologically active proteins.

The maln Interest of the Laborstory of Elemental-Ovganic
Poiymers with Dr, Mihai Marcu as its head are organohalo-
pensilanes =nd the synthesis of polyorganosiloxsnes (sili-
coned). Both alkyl- and arvlhalosilanes are the starting mono-
mers for & series of technical products, Le., ofls, emulsions,
and elastomers. for which the technologies are being estab-
lished, Anoiher area of Investigation ls the synihesis and
charscterization of macromolecular chelates, Attention is

Vol 13, No. 11, POLYMER NEWS 353



Centers of Polymer Research

being given also to various organcaluminum derivatives which
e being tested as polymerization initiators for vinyl or
scelylenic monomers.

The Macromolecular Institute participates in international
ooperations coordineted by the Academy of Sciences of
SR Romanis, Many distinguished sclentists active in poly.
mer science worldwide have visited the Institute in the past
25 years.
The Inititute has organized oF cooporated In the organizs.
tion of significant national and international scientific meet-
in the feld of natural and synthetic polymers, such a1
Z9th IUPAC Macromolecular Symposium, MACRO "83,

78

which was held in Buchamst. International symposis in Tagi
have been held under the title “Cellulose Chemistry and
Technology.”

The Institute of Matromolecular Chemistry in Isgi and the
Academy of Sciences of the SR Romania, Isyi Branch, were
the hoit of the fint U5 -Romania Seminar on Polymer
Chemistry In 1376 and participated in the second U.S-
Romanian Seminar which was held in 1983 in Bucharest.

Several scientiils from the Institute are members of foreign
scademies and scientific societies. Members of the Institute
are also repressnted on editorial boards of joumals on macro-
melecular sclence.
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