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This research project has been concerned; in the
first part, with the pr;paratiun of methyl methacrﬁlatswstrréna
{IIIM.A.—ET]. copolymers of varying compuaitinn via free radical copo-
lymerization using benzoyl peroxide as _the initiator, Eubsaquént
copdlymerizatlon studles of theose matﬁriﬂls have been able to

relate copolymer composition, as determined spectroscopically,

with that predicted by copolymer composition theory. The pltimate'

value of such a study is, of cause, in extending thls to the opti-
misation of copolymer properties, from either a chemical, physical

and{cr mechanieal etand=point ,with respect to varying composition,

From IR spectroscopic analysis, tﬁe presence of
gster groups (from MHA) is evident from the carbonyl stretching
pesk at 5.8 um whilst a further at_l.a.rp, but much weaker, arcmatic
band {from ST) appears characteristically at 5.25_}-;111. Addition=
ally, thoe relationship between ﬁrgﬂictad copolymer composition
(_saa ¢Ged On Ped) and ths ﬂhéewsd IR absorbance ratic is found
to be easentie..lly linear, As a result, the hither fo unknown com-
positions of MBIA-ST cupulymers'pfeparad from anianiu and cationice
copolymerization technigues, using butyl lithium (Buli) in benzZene

and aluminium Jarinhlcrriﬂe {j.l{.‘;lj} in ﬁi‘t::_*uhenz'ana as the inltiator
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respectively, were also able to be determined from their IR speo-
trae Tim.se luﬁtar spectra showed that the positions of the carbo-
nyl snd aromzatic bands were the same as thusa for frae radical

mpnlyma rizatiomn. Thus. the 1inaar relatiunahip he*tmaan the theo-
retical fres radical uﬂpﬂljmar cnmpos;__'bzona of MMA-ST and the |
obgerved spectral rl;_a.té, fdr the prepmd materials enables calibre-
tion of the mﬁ;iuniﬂ end enionic copolymers to be carrdied out with

a view to determining their ﬂ.ﬁsocia.‘i;ed monomer reactivity ratios.

In sddition to studying the free racical anpdly—
mers by IR spectroscopy, NMR spectroscopy was alao used, the DR
spectra clearly showing the positions of the methoxy proton reso-

nances Efmlﬁ mmj at 3.6 ppm. and the aryl proton rescnances

(from ST) at 6.3=7.3 ppﬁl. The relationship 'batweea:. pz:edictad-nopn-'

lymer - uompos:d:mn of MHA~ST end their aprrespanding ubssmd

_ RMR rcsonance area ra-b:l.na is also fuu.nﬂ. to be axpaﬁmentally
linear, Tho determination of molar fracilons of MJIA-E!' in the

_ prepared copolymers from NMR apau'tiwémpj gave good ﬁgreement

‘with those values predicted by the copolymer cumycsition'equatian._
In the case of 'uapulymars prepared from anicnic copolymerization,
the NNMR spectra exhibited Imuuh st ronger methoxy proton resonances
than aryl proton re_sunan;c.sa, This is = c:le_ar indication of the

preference which MHA has over ST for enionic copolymerization
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using BulLl in benzene as initiétﬂr. ’This is only to be expected
frhm élamantary considerations of tha xelative slectronic strue-
tureB of those two vinyl moncmewrs, ﬂansequen%ly, the mnionic
copolymars Prepared consisted mainly of HMA whilst, cﬂnverﬁaly,

copolymers perp&rad from catlﬂnlc copolymerization using ALC1, in

3
nitrﬁbenzene ag initistor were composed mainly of ST uﬁita, as
alsn eonfirmed by TMR analyals. It was alsgo noted that the NMR
spuatr& ralating te cupﬂIJMBrs finm.hath anionic anﬂ cationic
cupulymariZatinn econgisted of similarly p¢aitlunad TEESonANce paaka

to thuse from free radieal copolymerization,’

Finelly, acylonitrile-styrene {AGH-ST] copolymers
from free radical cupoiymerﬁzatiun, agein using benzoyl peroxide
ag initiator, were also prepared, as indeed they were via.nther
routes~except, that is, via cationie copolymerization due to the
strongly electron~withdrewing (i.e., cationically desctivating)
nature of the C=N group in ACN which much prefers aniondic imitis-
tions These cnpélymera wers alsoc atuﬁiad by IR and NMR spectro-
scopy, their IR spectra showing a C=N pesk at 4.4 lum together .
with an aromatic band a? .25 A m, However, the HMR'Epeéﬁra-
failed %o show aryl parallsl responsc, &ppareﬁtlg due to insolu~
bility of the copolymer semples in the NMR solvent (dqpterﬂnhlﬂrn-

form) used as the acrylonitrile content increased.
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In cuﬁclutic;n, it can be said 'I:ha‘li: a study ﬂf
the copolymerizaticn of two different monomers, such a..&; ha.s. been
carried out here, is of particular interest snd commercisl sigmi-
ficance because of the imi}brtant prgc;bie'ai improvements in a wide
range nf material properties which can De brought about in a
homopolymer by copolymerization with a wmodifying epecizs, Turther
than this, of cause, terpolymerization e gl g0 very impor'han;'t
nowadays as thﬁ;a whole field of co=and higher imlymériza.ticm at

.

last énjaaré the amount of research interest commensurate with i%s

obvious techndogical importanes,
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