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ABSTRACT

The kinetics of the polyvcondensation of glycolic acid in bulk
have been studied. [t wes found that self-catalysed polyesterification
occurs at a relatively slow rate and gives only low molecular weight
polymer. Using =a catalyst leads to significant increases in both
reaction rate and final molecular weight; In this respect, p—toluene-
sulfonic acid was found 1o be a more effective catalyst than eantimony
trioxide., The kinetic plots showed deviations from the established
theory which are discussed both in the light of previous work and

current. findings. Following on from this, the synthesis of slycelide



was studied. It was Found that +the continuous antimony trioxide-
catalysed polyesterification of Slycolic acid followed by thermal
decomposition of the low molecular weight polymer intefmediate gave
the best results from the point of view of yield, appearance, and
melting range of the lycolide product. Purified 4glycolide was
obtained as a white crystalline solid of melting range gz2-84 C and
purity 99.14%. In the final part of this work, the ring-opening bulk
polymerisation 6? glycolide to higher molecular weight poly(glycolic
acid) was studied, Four different initiétors were used, namely
aluminium triethyl, antimény trifluoride, stannous ochoate and
stannous oxalatey at three diFFérent polymerisation temperatures : 180,
200 and 220°C. Different conditions produ&ed different results in
terms of the physical appesarances, melting ranges and intrinsic
viscosities of the final polymer products. While ail of the initiators
proved effective,; the choice of temperature was more critical.
Increasing +the temperature from 180°C to 200°C tended to increase
and narrow the polymer melting range! however, at ZZOHC, thermal
degradation occurred, Proposed mechanisms of polymerisation for each

of the inititors studied are discussed,
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