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Abstract

Development of active and biodegradable packaging is possible by coating biopolymers on packaging
materials in this research, to improve the mechanical and barrier properties of polycaprolactone
polymer films, cellulose nanocrystals obtained from alpha-cellulose of cotton linter were added
to the poly caprolactone composite at the amounts of (3%, 6%, and 9%), and the structural,
mechanical, and barrier properties of the composite were measured. According to the results of
the field emission scanning electron microscopy (FESEM) test, the obtained nanoparticles are
rod-shaped and have a length in the range of 100 to 150 nm and diameter of 10 to 50 nm. X-ray
diffraction (XRD) confirmed the formation of cellulose nanocrystals. According to the results, by
adding cellulose nanocrystals to the composite solution, tensile strength, resistance to water
solubility, and impermeability to the water vapor of the films were increased, and the elongation
at break was reduced. The best mechanical and barrier properties of the nanocomposites were
obtained at the dosage of 6% cellulose nanocrystals in the composite.
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