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ABSTRACT

The solid state post-polycondensation (SSP) of poly(glycolic acid)
(PGA) prepolymer was studied under various conditions. The PGA prepolymer
was first synthesized via the acid-catalysed bulk polycondensation of glycolic
acid, The catalyst used was p-toluenesulfonic acid (1% by weight). The low
molecular weight prepolymer (M ,<800; DP<15) obtained was then
polymerised further under vacuum in the solid state -einploying 2 different
reaction temperatures: 170°C and 190°C, and 2 different particle size ranges:
25 -~ 65 mesh and 100 ~ 130 mesh. The progress of the SSP reaction was
followed by means of end-group analysis employing a non-aqueous acid-base
volumetric titration procedure. The results obtained showed reasonable
adherence to the expected second-order kinetics, giving rise to a maximum
molecular weight in the region of M, =~ 3700, DP =~ 65. Other analytical
techniques such as infrared spectroscopy, differential scanning calorimetry,
vapour pressure osmometry, and dilute-solution viscometry were also used to
support the kinetic data and for more detailed polymer characterisation. The
main conclusions to be drawn from this study are that the SSP reaction in



PGA is a two-stage process comprising a relatively fast initial stage followed
by a much slower second stage. The transition occurs as the balance between
the various physico-chemical processes involved changes. The initial rate
increases markedly with mcreasing reaction temperature and, to a lesser
extent, with decreasing particle size. On the basis of the results obtained in this
work, considered in conjunction with those of previous studies on other
polyesters, an overall mechanism for the SSP reaction in PGA is proposed.
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