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Biodegradation behaviors of cellulose nanocrystals -PVA nanocomposites

Abstract

In this research, biodegradation behaviors of cellulose
nanocrystals-poly  vinyl alcohol nanocomposites were
investigated. Nanocomposite films with different filler
loading levels (3, 6, 9 and 12% by wt) were developed by
solvent casting method. The effect of cellulose nanocrystals
on the biodegradation behaviors of nanocomposite films was
studied. Water absorption and water solubility tests were
performed by immersing specimens into distilled water. The
characteristic parameter of diffusion coefficient and
maximum moisture content were determined from the
obtained water absorption curves. The water absorption
behavior of the nanocomposites was found to follow a Fickian
behavior. The maximum water absorption and diffusion
coefficients were decreased by increasing the cellulose
nanocrystals contents, however the water solubility decrease.
The biodegradability of the films was investigated by
immersing specimens into cellulase enzymatic solution as
well as by burial in soil. The results showed that adding
cellulose nanocrystals increase the weight loss of specimens
in enzymatic solution but decrease it in soil media. The
limited biodegradability of specimens in soil media attributed
to development of strong interactions with solid substrates
that inhibit the accessibility of functional groups. Specimens
with the low degree of hydrolysis underwent extensive
biodegradation in both enzymatic and soil media, whilst
specimens with the high degree of hydrolysis showed
recalcitrance to biodegradation under those conditions.

Keywords: biodegradation, cellulose nanocrystals, diffusion
coefficient, enzymatic biodegradation, soil burial.
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