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Abstract

The effect on thermal stability of introducing
hydroxyvalerate (HV) units into the polyhydroxybutyrate (PHB)
structure, as in polythydroxybutyrate-co-hydroxyvalerate)
(P(HB-co-HV)} copolymers. was studied. The HV content 1in the

polymers‘ ranged from 0 % (for PHB) to 20 % by weight. In each
case, changes in molecular weight. with time at 170°¢  indicated
that the main mode of polymer breakdown during the early part of

the degradation was random chain scission. Subsequently, chain-

end scission assumed greater importance. This chain scission

resulted from main-chain g-H elimination leading to the formation




vi

of trans-crotonic acid as the major product from FHB. accom—
panied by proportionate amounts of trans-Z2-pentencic acid
from P(HB-co-HV). Dynamic thermogravimetry showed closest fit
to first-order kinetics with activation energies. E, generally
higher than.expected in the range 266-479 kJ mol~'. The valﬁe
of E appeared to increase with HV content and decrease with
molecular weight. Despite this, the combined experimental
results. together with previous model compound studies and
theoretical considerations suggested that polymer thernal
stability decreased with increasing % HV. waever, the effect
was not great within the 0-20 % HV range studied. Finally.
lowering of the melting range with increasing HV has the
potentially importént advantage of improving processibility. a

major problem arising from the melt instability of PHB.
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