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mi3CFEH  Studies on Chemical and Biological Degradability of Cellulose Acetate

Cellulose acetate (CA; degree of substitution (DS) = 2.5) is a biodegradable material.
However, its biodegradation rate is not as good as that of natural materials such as cellulose.
The biodegradability of the CA has to be improved further. The purpose of this study is to
improve the understanding of the chemical and biclogical degradation behavior of CA in the
presence of chemicals such as acids under natural environments. First, I examined the effect of
D3 on the biodegradation rate of CA by a laboratory soil burial test. The biodegradation rate of
CA depended on its DS. As the DS of CA decreased, its biodegradation rate increased.
Chemical degradation behavior of the CA was examined in HCI/NaOH solution. It was
observed that the deacetylation proceeded by acid/base catalysis, depending on HC/NaOH
concentrations. Next, the biodegradation behavior of CA. containing acids was examined by the
laboratory soil burial test to clarify the effects of acids on the CA biodegradability. The
biodegradation rate of CA containing acids, such as phosphoric acid, increased compared to
that of the non-additive CA. The CA containing acid was chemically deacetylated by contact
with water in environment and, consequently, converted into a lower DS matter that has higher
biodegradability. IR analysis suggested that this deacetylating ability of acids is correlated with
the intensity of their interaction with the acetyl group of CA. In the biodegradation process, the
contact efficiency of acids to CA lowered considerably by the elution of internal acids with
time. This elution was retarded using the high molecular compound as internal acids. The CA
containing polymers having phosphoric acid moiety in the side chain was also chemically
deacetylated by contact with water, and the biodegradation rate increased compared to that of
the non-additive CA. In storage, the formation of acetic acid that brings on a lower
product-quality was observed in the case of CA containing acids, In the case of CA containing
acid and proton acceptor, such as polyvinylpytrolidone, the formation of acetic acid in storage
was inhibited caused by the interaction between acid and proton acceptor. Further, its
biodegradation rate was well in agreement with that of the CA containing acid.
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