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Preparation of Biodegradable Modified Cellulose Films from

Agricultural Waste under Microwave Energy
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Abstract

The purpose of this research is the preparation of bioplastic film from corn husk. After
delignification and pulping corn husk by alkali solution, the corn husk pulp was bleached with
hydrogen peroxide and then hydrolyzed by hydrochloric acid in order to obtain cellulose powder.
After that, esterification of corn husk cellulose was carried out by using lauroyl chloride as an
esterfying agent, pyridine as a catalyst and toluene as a solvent. The cellulose was esterified under
microwave activation. The optimum condition for esterification was investigated in terms of
microwave power and reaction time. Chemical structure and properties of modified cellulose such
as solubility, degree of substitution, morphology and thermal properties were characterized. The
bioplastic film was prepared by casting method in chloroform solution and mechanical properties
of cellulose film were tested. The result show that, The optimum condition for corn hurk cellulose
esterification was 100 W of microwave power for 20 min of reaction time. The higtest percentage
of weight increase and degree of substitution were 118.44% and 0.67, respectively. The chemical
structure of modified cellulose was characterized by FTIR technique. The result from FTIR
spectra provide an evidences of cellulose esterification by the showing the important band of
carbonyl group at 1745 cm-1 (C=0 ester). Modified cellulose can be dissolved in organic solvent
such as chloroform dichlorometane and toluene. After that, modified cellulose film was prepared
by film casting method. Tensile strength, Young’s modulus and % elongation at break of

cellulose ester film were 6.61 MPa 2.95 MPa and 2.39%, respectively.
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