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ABSTRACT

In this research project, the synthesis and characterization of tin(II) alkoxides
(Sn(OR);) for wuse as coordination-insertion initiators in the ring-opening
polymerisation of L-lactide (LL) and e-caprolactone (CL) were studied. Synthesis was
achieved via the reactions between anhydrous tin(II) chloride and diethylene glycol
monoethylether with triethylamine and diethylamine as HCIl scavengers. Two method
of synthesis were used: Method 1 (old method) gave a solid product, while Method 2
(new method) gave a liquid product, the difference being due to the different degree
of molecular aggregation. The Sn(OCH,CH,OCH,CH,OC;,Hs), products obtained
were characterised by a range of analytical techniques combining together

spectroscopy (IR and 'H-NMR) and thermal analysis (DSC and TGA).



Polymerisations were carried out in bulk at 120 °C for 72 hrs using both the solid and
liquid tin(II) alkoxide initiators from Methods 1 and 2 in concentrations ranging from
0.05-0.40 mol %. The molecular weights and thermal properties of the poly(L-
lactide) (PLL) and poly(e-caprolactone) (PCL) products were characterised by dilute-
solution viscometry and GPC and thermal analysis (DSC and TGA). Kinetic studies
of CL polymerisation were carried out via dilatometry at polymerisation temperatures
of 110-140 °C and initiator concentrations of 0.05-0.40 % mol. It was found that the
expected adherence to first-order kinetic with respect to monomer was only partially
obeyed due to a combination of factors, the main one being the molecular
aggregation of the initiator and its effect on the initiator’s solubility in the CL
monomer. In this respect, the liquid form of the initiator was more soluble than the
solid form and gave a much faster rate of polymerization; cf. rate constants for
propagation at an initiator concentration of 0.2 mol % at 140 °C: k, = 0.109
L.mol'min™" (solid), k, = 0.226 L.mol"'min™ (liquid). For the liquid initiator (0.2 mol
%), kp increased with temperature over the range of 110-140 °C giving an activation
energy E; of 40.4 kJ mol™. Overall, these results confirm that the new method
(Method 2) of initiator synthesis yields a more soluble initiator which offers practical

advantages as far as kinetic control is concerned.
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