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Basic research on the preparation of composite materials of chitosan and polyacrylic acid by IPN.
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Abstract

In this study, chitin, a marine biomass, was purified from the exoskeleton of red shrimp and further converted to chitosan with various degrees of

deacetylation (DD). This was used as a base material and composited with polyacrylic acid using the IPN method by photopolymerization. The product

of the conjugation was obtained as a gel, which was lyophilized to give an IPN dry gel. The swelling degree (SR) of this final product with water and

methanol was examined. The characteristics of the obtained gel were that the SR for water was 600 to 1000 (6 to 10 times to its own dried weight) and
the SR for methanol was 200 to 500 (2 to 5 times to its own dried weight). In the characterization by FT-IR, the effect of DD on the IPN dry gel was
hardly seen, however the IPN composites with chitosan having a greater DD and PAA was inferior to the absorption of both water and methanol using

the SR as an index. This is because chitosan with a large DD has a large number of free amino groups, and therefore has a contracted structure due to

electrostatic interaction and network formation by a cross-linking agent. SEM observation of the obtained dried gel, it has a pleated surface structure,

which is presumed to be the common surface state of the complex by IPN.
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Fig. 1 Chemical structures of (a) chitin, (b) chitosan and (c) cellulose.
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Fig. 2 Chemical structure of PAA.
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Fig. 3 Photographs of purified chitin (a) and chitosan/PAA
IPN gel (b).
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Fig. 4 FT-IR spectra of IPN composite samples with
chitosan having various DD and PAA.
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Fig. 5 Timecourses of swelling ratio (SR) at r.t., (a) dried
PAA gel with water and methanol, (b) dried chitosan/PAA
IPN composite with water, and (c) dried chitosan/PAA IPN
composite with methanol.
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Fig. 6 SEM images of (a) PAA dried gel and (b) dried
chitosan/PAA IPN composite.
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