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ABSTRACT

Low molecular weight poly(L-lactic acid) (PLLA) was synthesized via the bulk
polycondensation of L-lactic acid catalysed by 1 % by weight of p-toluene sulphonic
acid at 140 °C, at first under a flowing nitrogen atmosphere and then under reduced

pressure. The kinetics of the polymerization were studied up to about 92-95 %

conversion and the change in _Mn of the PLLA during the reaction followed by a simple
titimetric method. The kinetic profiles were typical of normal acid-catalysed
polyesterification.

Chain extension of the PLLA at 160 °C was studied using 1,6-hexamethylene
diisocyanate (HMDI) as the chain extender at a functiona! group ratio of isocyanate :
combined hydroxyl and carboxylic acid of 1 : 1. Low molecular weight PLLA and chain-

extended PLLA were characterized by a combination of analytical techniques:



spectroscopic methods (IR, *H-NMR and °C-NMR), thermal analysis methods (DSC and

TG} and molecular weight methods {GPC and dilute-solution viscometry). From the

results obtained, the PLLA chains were extended, as confirmed by the increase in M "

Increasing the chain-extension reaction time resulted in an increase in T, and, at the
same time, a decrease in % crystallinity. Solubility testing in chloroform showed that the
chain-extended PLLA was comprised of a mixture of soluble and inscluble fractions. The
DSC thermogram of the insoluble fraction gave T, values higher than those of the
pre-chain-extended PLLA with no melting temperature, suggesting a partially
crosslinked polymer which could not form a semi-crystalline structure.

Solid-state post-polymerisation of low molecular weight PLLA was also

investigated. Two different low molecular weight PLLA samples were annealed at

temperatures between 100-130 °C for a period of 1 week. It was found that ﬁn

increased markedly by a factor of 4-5. Increasing the annealing temperature also

increased T, and the % crystallinity of the PLLA.



