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ABSTRACT

The main aim of this research was to scale-up the bulk ring-opening
polymerization (ROP) of L-lactide and s-caprolactone as an indicator of the potential
for commercial development. Poly(L-lactide-co-&-caprolactone), PLC, of 50:50 mole
% composition was synthesized via ROP using 0.1 mole % stannous octoate (SnOcty)
and 0.01 mole % 1-hexanol as the initiating system. The effects of synthesis scale (25
g, 250 g and 500 g) and reaction conditions such as reaction time, reaction

temperature and initiator concentration on the % vyield, copolymer composition,



Vi

molecular weight and thermal properties were studied. The reactions were carried out
in a 50 ml round-bottomed flask, a 250 ml flanged reaction flask and a 1000 ml
Laboratory reactor. From the results obtained, the reaction time required depends on
the reactivity of the monomers, the temperature selected, the initiator concentration
and the synthesis scale. For small-scale synthesis (25 g), PLC copolymer with high
molecular weight and in high yield could be produced at 120°C using 0.1 mole %
SnOct, and 0.01 mole % 1-hexanol for 48 hours. The molecular weight could be
controlled by varying the initiator concentration. Under the same conditions, the
medium-scale synthesis (250 g) required a longer reaction time of 96 hours. However,

the bulk polymerization presented problems when performed on the large-scale

synthesis (500 g) such as poor heat transfer and a reaction mass which solidified during

the polymerization and was difficult to remove from the reactor. Scale-up undoubtedly
plays an important role in the final outcome of the process and special attention has to
be paid to the reactor design. The choice of suitable reaction parameters for each of
the different scale reactions was another prime consideration and, from the results

obtained, the influence of synthesis scale-up is discussed.
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