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im LR H Studies on Photodegradation of Cellulose Acetate

Cellulose acetate is a biodegradable material, which is obtained by acetylation of cellulose.
The degradability under ambient environment, however, is lower than natural macromolecules
including cellulose. Therefore, the improvement of the degradability of cellulose acetate may
be one of the solutions for current environmental problems related to polymer materials. The
main objective of this thesis is a proposal of some methods to accelerate the degradation of
cellulose acetate by environmental stimuli, especially by solar irradiation. The degradative
behavior of cellulose acetate films in the presence of photoacid generators and/or
photosensitizers were investigated under simulated solar exposure.

Chapter 1 presents general introductions and objectives of this study.

Chapter 2 describes the degradative behavior of cellulose acetate films containing
triphenylsulfonium salt or diphenyliodonium salt, which are representative photoacid
generators. Acetic acid generation from the films and decreased molecular weight of cellulose
acetate by hydrblysis were observed. Furthermore, main chain scission was postulated to occur
at the end position of the molecule.

Chapter 3 describes the degradative behavior of cellulose acetate films containing
photosensitizers (benzophenone and phenothiazine), prior to a trial (in Chapter 4) for the
adjustment of the light absorption by cellulose acetate film with a photoacid generator to solar
spectra. The random degradation by oxidative radical reaction was postulated for the observed
decrease in molecular weight of cellulose acetate.

Chapter 4 describes the effect of photosensitizers to the degradation of cellulose acetate
films containing photoacid generators. The acetic acid generation from the films was enhanced
in the co-presence of sensitizers and photoacid generators. Therefore it was suggested that the
sensitizers activated the photoacid generators, followed by effective photoacid induction, and
thus subsequent hydrolysis of cellulose acetate were accelerated in the cellulose acetate films.

Chapter 5 summarizes the works presented in this thesis and describes the future scopes
related to this study.
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