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ABSTRACT

The main objective of thislstudy‘has_been to investi-
gate the polymerisation conditions under which optimum pqumer
properties,.such as high molecular weight, étereoregularity of
structﬁre‘and, hence, orystailinity, arerbtained using a Zieg=
ler~Natta type catalyst., The particular catalyst employed in
this work was vanadium trichloride (VCIB) - aiuminium,triethjl
EECRAP

studied, attention here has been focussed on styrene, ag & non=

], a heterogeneoug gystem. As regards the monomera

polar monomer , and methyl méthanrylate, as a polar monomer, Ben-
zéne, toluene and tetrshydrofuran weré'ﬁsed as solvents, a;l
polyﬁerisations béing carried out under dry, oxygen-free condi-'
tions. ‘ |

The polymerisation of shtyrene in tolﬁene a8 sgolvent
resulted in the formation of predominantly isoﬁactic poiystyrene.'
The optimum A1(C_Hy);:VCl, molar ratio for both meximun yield
and crystallinity of the polymer was found to be within the

range 1,5~2.0t1. The viscosity—average molecular wéight of the
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.polymer, on the other hand, decreased steadlly with 1ncrea51ng
Al(c )3 concentratlon. Increaslng the monomer ccncentratlon
also tended to decrease the polymer molecular weight, although
change of solvent from toluene to benzene had very.little ef=
fect. |

In contraet to styrene, the polymerlsatlon of methyl t
.methacrylate in tetrahydrofuran (THF) as solvent, and in the
presence of pyrldlne as addltlve, Yielded mainly syndlotactlc
poly( nethyl methacrylate). Maxlmum Polymer yield was obtalned
for a Al(c H )3 VCl3 molar ratlc of 1.5:1, However, the opti~

num ratio for meximum crystallinity was somewhat lcwer, being

within the range 0.5-1.0:1. The viscoeity-arerage molecular
weight of the polymert meanwhile, decreased with increasing
_cataiyst.ratio‘up to 1.5:1, after which it increased at higher
'Al(C 5)3 contents., The molecular weight alsoldecreesed eith
increasing monomer concentration, although the polymer's stereo=-
regularity was maintained, Finelly, polymerisation of methyl”
.ﬁeth&crylate in the absence of any poler additive seriously
reduced the polymer yield, wﬁereas ﬁeing a non~-polar solvent.
such as toluene, in place of THF, reduced the yield even further
to nothlng more than trace amounts. |
_ On the basis of all the evidence presented in this
study, both styrene ang methyl methacrylate are believed to

bPolymerise via monomer insertion into an electron-deficient
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vanadium-carbon bond in the cataiysf surface, The exact nature
of the "active site' is difficult to defiﬁe, although the weight
of evidence here tends to support the so-called ”monometallic"_
mechanism in which the active site is depicted as -an alkylated
~vanadium ion in the surface of the VCl. lattice with a ichlorine

3

vacancy" available for monomer adsorption.
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