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ABSTRACT

The synthesls of methyl methacrylate=styrene (MiA-
a1 capnlmue;:'s hasg been carrvied out usiﬁg thres different types of
initlating systems The Lfirst type, leading %o free radicel copo=
lymerization, involved the use of benzoyl peroxide as the initia-
tor a*[;.EDDG, ‘whilst the second, resulting in E._rlinni:c copolymeriza-
tion, employed outyl lithiwn 111 be:ﬁze‘ne as the catalyst at -50°¢ H
finally, the thiﬁ type, that of cationle copolymerization,
utiliged aluminium trichloride in ni*bm'h;anmene_ as the catalyst at
25°C. Sub soquently, the relavive compositione of copolymers
prapérad via these threc routes were studied by ir;f:t-arad (IR) and

nuclear magnetiec resonance (NMR) spectroscopy.

Ixperimentally, tho composition of a copolymer

chain, in terms of the mole fractions of HMA and 8T which comprise




it, depends ;;m the concentration ratic of the initlal monomer feed
and also on the monomer renctivity ratir::_a. IR spectra of the
uopﬂlmré._axhihiting, as they da, a carbonyl strotching vibra-
tion (from MMA)} ot 5.78 . and en aromatic band (from ST) at , B
6415 pm, indicate that a linear relationship exists between the
absorbance ratio of these two peaks end the copolymer (MMA:ST)
aompositinn. Furthermore, IR analysls has also been able to demon-
strate that whereas equimolor monomer concentrations uf_]].ﬂﬂﬁ. and 8T
do, in antﬁﬂl fact, lead to roughly 50:50 frnq raﬂical eapul#mar
compositions, cquimolar HEA:ST ‘anionic and cationic reactions ir:l.el:i,

eopolymeﬁ into which are incorporated much more and much less MMA T

raspectively than would have been éxpéc;'i:cﬂ. 'l‘ht.a reasons for '-blri.s_
are clearly associated with the electronic structures of the two I_
monomers which, on the one hand, sees MHA _stmngl_r activated .
towards anienic initiation, by vizrbue of its electron-withdrawing
methacrylate gzwuln, yet correspondingly denctivated when . .:_i.'t: comes

. _ | —

to cationic initiation - and vice versa, although to a lesser

i I
extent, for atyrene. ; L 1
e |

|

, At the same time, MR EﬂlElE;TEiB of the mpﬂljﬁlei-a
was ab;a to confirm these findings throusgh resonance area ratiolng . -
of- the methoxy proton resonance (from MMA) at 3.6 ppm. and the aryl

proten resconence (from ST) at Fe3=Te3 DDia




vii

 Pinally, this copolymerization study was extended
to dneclude anrjlﬂnitrilhuatyrana { ACll=ST) copolymers, prepared

‘moat easily by benzoyl peroxide initiated free radical m@ans,

Hﬂﬂéi?er,-tha ACH=ST copolymers prepared in this and other ways .

proved to be less amenable to compositionsl analysis due to their
generally lower solubility in common IR £ilm ~ forming and NAR

 solvents.
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