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ABSTRACT

The main purpose of this research was to investigate the effectiveness of a novel
soluble tin(Il) n-butoxide, Sn(On-CsHo)z, initiator for the bulk ring-opening
polymerisation (ROP) of D-lactide. The effects of temperature and initiator
concentration were studied by gravimetry and 'H-NMR as a means of following
conversion as a function of time (5, 10, 15, 20, 25, 30, 35, 40, 50, 60 and 1440 mins).
Gravimetry was the more direct method of obtaining conversion data for polymerisation
while *H-NMR was used for comparison since the % conversion could be calculated
from the relative peak areas of the monomer and polymer. From the results obtained, it
was found that the concentration of Sn(On-CsHg). in the 0.010-1.000 % mol range
could control the molecular weight of the polymer. The % conversion increased rapidly

with time, especially as the concentration increased. However, the viscosity-average
molecular weight (M, ) of the polymer decreased with initiator concentration. In

addition, the rate of polymerisation increased with temperature over the range of 100-
130°C. These results indicated that higher temperature provided more energy to drive
the reaction faster than lower temperature. Close adherence to first-order Kinetics was
observed with the apparent first-order rate constants (kapp) being determined from the
linear portions of the kinetic plots. Comparison between the novel liquid Sn(On-CsHo)2
initiator and the conventional, tin(ll) octoate/n-butanol (Sn(Oct)2/n-C4HsOH) initiating
system show that the Sn(On-CsHo). initiator gave the low kapp under the same

polymerisation condition. The activation energy (Ea) of the conventional initiating



system of 110.04 kJ mol* K* was lower than that of Sn(On-CsHo), of 143.57 kJ mol™
K. The mechanism of the polymerisation appeared to follow mainly the Krichedorf
mechanism although it was possible that some elements of the alternative Penczek
mechanism also occurred in system. Finally, the conventional system gave a lower

viscosity-average molecular weight (M, ) than the Sn(On-CsHy), initiator which was

considered to be mainly due to competing side-reactions of Sn(Oct). and n-CsHsOH
such as transesterification and chain transfer and also the uncertain concentrations of the
Sn(Oct)(OC4Hg) and Sn(OC4Ho). active initiating species which had to be generated in

situ.



