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Polyethylene (PE) has been widely applied because of its unique mechanical properties and
chemical resistance. On the other hand, its high stability (or low degradability) endowed by its
non-polar all-carbon main chain makes it one of the main waste sources for white pollution. Efforts
have been made to make HDPE degradable or recyclable by inserting functional groups into or
on the main chain. For example, the HDPE with ester or peptide groups in main chains can be
recycled by fragmentation and repolymerization.> HDPE with carboxylic acid groups can be
degraded under blue light through radical process.?

Efforts have also been made for making ethylene/CO copolymers (poly(E/CQ)) with CO
contents, high in dispersion but low in amount, and with high molecular weights. Such polymers
can degrade under UV light by cutting the ketone groups through Norrish reactions. Previously,
our group has synthesized high density polyethylene bearing isolated in-chain carbonyls, that
degrades under UV-light irradiation (Fig. 1).*

In this work, HDPE-like polymer with methyl ketone side chains were synthesized by
copolymerization of ethylene and methyl vinyl ketone (poly(E/MVK)) and its UV degradability was
compared with poly(E/CO)* (Fig. 1). By tracing the molecular weight by size-exclusion
chromatography, Poly(E/MVK) showed higher degradation efficiency than the corresponding
poly(E/CO). By an NMR study, rapid consumption of the ketone moiety via both Norrish type |
and |l scissions were suggested for the degradation of poly(E/MVK), while mainly type Il is
responsible for poly(E/CO). Such difference could be associated with preferable location of
ketone group in the amorphous phase or conformationally flexible to undergo the type Il reaction
in poly(E/MVK). By the precise control of the ketone content of poly(E/MVK), the ones with low
MVK content were found to have physical properties comparable to HDPE yet photodegradable.
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Fig. 1 HDPE-like polymers with methyl ketone side chains or in-chain ketone groups.
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