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ABSTRACT

In this research project, the reaction profile in the bulk polymerization of t-
lactide (LL) has been studied by following changes in the % conversion and molecular
weight with time. Poly(L-lactide) (PLL) was synthesized using either stannous octoate

(Sn(Oct)p) or stannous oxalate (SnOx) as a catalyst in combination with diethylene

glycol as an initiator in a ratio of 0.02 : 0.04 mol % at 140 °C and 180 °C. The PLL
samples obtained were characterized by a range of analytical techniques in terms of

their % conversion (gravimetry and FT-IR), viscosity-average molecular weight M\, :

(dilute-solution viscometry), chemical structure (FT-IR, 1H-NMR) and temperature

transitions (DSC). From the results obtained, the % conversion-time profile using Sn
(Oct)s at 140 °C from gravimetry indicated a slower reaction than that from FT-IR. This
highlighted the main disadvantage of gravimetry, namely that the low molecular weight

fractions in the polymer did not completely precipitate during the monomer-polymer

separation procedure, resulting in an underestimate of the % conversion. Regarding the

effect of temperature, the reaction rate at 180 °C was faster than at 140 °C but the final

polymer molecular weight (ﬂ/l_v) was lower. Whereas, using Sn{Oct)y, the molecular



weight at 140 °C increased steadily up to a maximum value of MV of .10 x 104 after 72

hrs, at 180 °C the maximum value of My, reached only 3.90 x 104 after 6 hrs and then

started to decrease. The decrease was due to thermal degradation via
transesterification reactions which were more influential at the higher temperature.

Regarding the effect of catalyst structure, when SnOx was compared with Sn(Oct)o at
the same temperature of 140 °C, it was found that both the % conversion and My

increased more stowly with SnOx. The maximum value of MV of 4.20 x 104 after 72 hrs
was also lower than for Sn(Oct)y.  This was interpreted in terms of the constraints
imposed by the ring structure in SnOx decreasing the catalytic activity of the Sn-O bond
relative to Sn{Oct)o. The polymerization mechanism was of the coordination-insertion
type. Finally, the DSC results showed that the synthesized PLL was crystallizable with a
% crystallinity in the range of 40-50 % and a melting point, Tm. of 160-170 °C. In
conclusion, the results obtained in this project have provided a valuable insight into the
reaction profile in the bulk polymerization of L-lactide including the effects of
temperature and catalyst structure. This forms a platform for further work which,

hopefully, will lead to a more detailed understanding of the kinetics and mechanism of

this reaction.
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