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Preparation of Biodegradable Modified Cellulose Films from

Agricultural Waste under Microwave Energy
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Abstract

In this research, the feasibility to obtain cellulose film from rice straw was investigated.
After delignification and bleaching of rice straw, the rice straw pulp was treated by acid
hydrolysis in order to obtain rice straw cellulose powder. After that, the esterification of rice
straw cellulose was carried out by using lauroyl chloride as an esterifying agent, toluene and
pyridine as a solvent and a catalyst, respectively, under conventional heating method (hot plate)
and microwave irradiation. The optimum condition for esterification was examined in terms of
temperature and reaction time. Chemical structure and properties of modified cellulose such as
solubility, degree of substitution, morphology characteristics and thermal properties were
charactcrized. For conventional heating, the result showed that the optimum condition for rice
straw cellulose esterification was 60 °C for 25 hour of esterification time. The highest percentage
of weight increase of modified cellulose was 173.32 %. For microwave heating, the maximum
%oweight increase of modified cellulose was 143.83% at the 100 W of microwave power for 15
minutes of esterification time. Modified cellulose can be dissolved in organic solvent such as

chloroform and the rice straw cellulose film was prepared by casting method with chloroform
solvent.
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