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Introduction

While styrene and isobutyl vinyl ether (IBVE) can be
copolymerized using y~ray for initiation (free ion
mechanism) as shown by UENO, et al. (1966) and HAYASHI,
et al. (1973); they can not be copolymerized using
chemical initiators (ion-pair mechanism) due to very
high reactivity of IBVE, according to the latter au-
thors. Extensive study of copolymerization of 2~-chloro-
ethyl vinyl ether with styrene and its derivatives

was carried out by MASUDA and HIGASHIMURA (1971). They
reported that the styrene incorporation in the co-
polymer increased using a more polar solvent and/or

a stronger Lewis acid, i.e. increasing the charge
separation. These results suggested that using a weak-
1y nucleophilic counteranion can probably induce sat-
isfactory copolymerization between styrene or o-Methyl-
Styrene (o-MS) and a vinyl ether.

We have studied cationic copolymerization of «-MS and
IBVE using "H,0"/EtAlClp initiator system and CH2Clp
solvent. A preliminary report of the results obtained
is presented here.

Experimental

0-1S, IBVE and CHpClp were freshly distilled over
CaHo and also stored over it at low temperatures.
EtA1Clpo (Ethyl Corp.) was used as received.

All experiments were carried out in a stainless steel
dry box under nitrogen (30 ppm moisture). To a pre-
cooled mixture of monomers and solvent in a three
necked flask, EtA1Clp solution (1.5 M in hexane) was
dropwise added with rapid stirring. The reaction was
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stopped after 15 minutes by adding 5 ml MeOH. The co-
polymer was precipitated in excess MeOH, filtered and
dried.

Copolymer composition was determined using NMR spectra
recorded using GDCl; solvent on JOEL FX 60 Q model.
The Differential Thérmal Analysis (DTA) was carried
out using Du Pont model 900. The heating rate was
209C/min. under nitrogen.

Result and Discussion

The synthesis of homo- as well as copolymerizations of
«=MS and IBVE were carried out using "H50"/EtA1Cl
initiator system and CH2Clp solvent at -50°C. "HgS"
refers to the advantitious impurity, most probably
water, acting as a source of initiating protons
(KENNEDY, TRIVEDI 1978). The effect of monomer feed
composition on the copolymer yield and composition is
shown in Table 1.

IABLE 1

Effect of monomer feed composition on the copolymer
yield and composition at -509C.

mole % 100 93 90 75 50 10 0
yield
s 61 5 23 13 11 7 11

g~=MS in copolymer
mole % 100 68 79 %0 9 1 0

~?
CH2012 100 ml, o-MS+IBVE = 100 ml, EtALCl, = 1-5x10 IL

A runaway reaction was obtained for the homopolymeri-
zation of ¢-MS, giving very high yield. However,
addition of even small amounts of IBVE in the feed
significantly reduced the yield. Yields were low even
for the homopolymerization of IBVE, signifging presence
of an efficient chain terminating reaction. This is in
contrast to BAWN, et al. (1971) and CHUNG, et al.(1975),
who found efficient chain transfer and near absence of
termination for the IBVE polymerization using
SbC1E/CH,Cl, system. They reported low moleculsr
welghts %~1SOOO) as against high molecular weights
(~200000) of PIBVE for our system (TRIVEDI, 1979).
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These results suggest that possibly chain transfer
reaction is absent in our system. While a detailed
discussion regarding the molecular weights with ref-
erence %o the reaction mechanism will be published
elsewhere (TRIVEDI, 1979), a confirmation indicating
the presence of random copolymers is provided.
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Fig. 1. Effect of copolymer composition on its glass
transition temperature.

The glass transition temperature, Tg, of the copolymer
as a function of copolymer composition is shown in
Figure 1. There is a steep increase in Tg as 4 -MS
content increases in the copolymer, clearly proving
that it is a random copolymer. The small deviations
can be explained as due to low molecular weight of
copolymer relative to homopolymers (TRIVEDI 1979)

and non-uniformity of the composition. In fact for
some samples along with one major Tg peak, some minor
peaks can be observed, indicating heterogeneous nature
of copolymer chains. The data shown here refers to
major Tg peaks only.

usion

Random copolymerization between o-MS and IBVE was
successfully carried out using "HoO0"/EtAlCl /CHgCle
system at -509°C. Due to large reactivity o% IBVE,
its incorporation in the polymer chain is substantial
even at low feed concentration. DTA data confirms

the presence of random copolymer. An efficient chain
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termination giving low yields in homo- and copoly-
merization of IBVE was detected.
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Summary

Cationic copolymerization of o~MS and IBVE was success-
fully carried out using "HgO“/EtAlClg initistor system
and CHoCl2 solvent at -509C. The effect of monomer
feed concentration on the copolymer yield and compo-
sition was studied. Small concentrations of IBVE had
significant effect on the copolymer yield and com-
position, while that of o-MS had only marginal effect.
Tg of the copolymers was linearly dependent on the
a~M5 content strongly indicating that the copoly-
merization was of random nature.
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