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Abstract

The main objec£ivesof”this study were twofold, Firstly, -
various reported methods of s&nthesising'poly(a-esters) from_their
parent g~hydroxy acidsas starting materials were tobe critically
examined, Secondlﬁ, the mechanisms of thermal degradatioﬁ‘of the

poly(a-esters) prepared were to be investigated.

The synthesisof poly(q-esters) from their parent g=hy-

‘droxy acids can be divided into two main methods :

1) ring~opening polymérisafioﬁ of glycollide inﬁerme-
diates; in this method the glycollides can be pre-
pared by either:

a) - vacuum distillation of the'acid,.or
b} acid-catalysed ring closure of the acid,

the glycollide then being polymerised at elevated
temperature in the presence of AlEtz as initiator;

2) ringeopening polymefisation of anhydrosulphite he-
terocycles, also at elevated température, although
in this case in the presence of benzyl alcchol as

initiator.
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In thisrway, iactidewas oEtainaﬁle_ffomdl-lacfic doid -
via method (1), eithérixlthelforﬁlof a-ah/l-lenantiﬁmeric mixture
orasa- d-/l-/dl- racemate. The 85% yieldof amorphous poly(lactlc
ac;d), ﬁﬁ 3100=~5400, subuequently obtalnedwaSImuﬂihlgharthan
. that (ca. 20%) from method (2)o . Similarly, poly(mandelic acid)
from mande1ide via_methbd (1) was also obtained in approximately
80% yield, However, in addition to mandelide, the vacuum distil-
'1ation.of'dlkmandelic'aéid alsoiyiélded diphenylmaieic anhydride
land benzaldthde as apparent by-products of secondary mandelide.

decomp081t10n.

The polyla=ester) thermal degradation studies, using a
_purpbsé—built degradation/fractionafion column, ﬁere carried out

on:

i) poly(lactic acid)aneogu,,,,oPLA

11) poly(mandelic acid)eeceoooas PMA

Underipyroiysis' conditions (@ 300°C), .PLA ﬁhermally_
degrades ,resuiting'in the formation of 1gcti&e as 'ﬁhé'primary_
‘decomposition product via an intrémoleculap _estef in#erchange
_process, This lactide,however,can,subsequentlyundergcseéondary‘.
decomposition yielding acrylic écid and acetaldehyde as minor

* products under bulk conditions,

PMA degrades pyrolytically via asimilar process.- ItorPLA,
‘yielding mandelide analogouslyas a primary product, However; the

decreased stability of the mandelide ring compared with that of
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lactide, coupledwith PMA's greater liking for free radical cross-

linking reactions, leadsto a more competitive decomposition proe
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