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Abstract: Chitosan film has potential applications in agriculture, food, and pharmacy. However, films made only from
chitosan lack gas barrier and have poor mechanical properties. For enhanced gas barrier and mechanical properties,
chitosan/clay nanocomposites have been prepared with montmorillonite (MMT) which is a layered structure of clays and
chitosan. The cationic biopolymer, chitosan is intercalated into Na'-montmorillonite through cationic exchange and hydrogen
bonding process. Diluted acetic acid is used as solvent for dissolving and dispersing chitosan. Chitosan was intercalated or
exfoliated in MMT and it was confirmed by X-ray diffraction method. D-spacing of the characteristic peak from MMT
plate in chitosan/clay nanocomposites was moved and diminished. The thermal stability and the mechanical properties of the
nanocomposites are measured by TGA and Universal Testing Machine. Gas permeability through the chitosan/clay
nanocomposites films decreased due to increased tortuosity made by intercalation of clay in chitosan.
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Fig. 1. Structure of chitosan, chitosan-acetic acid complex
and Na'-montmorillonite.
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Fig. 2. (a) Schematic depicting the intercalation process
between a polymer and a layered silicate. (b) Formation
of hydrogen bonds between chitosan and MMT.
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Fig. 3. X-ray diffraction patterns of the Na'-montmorillo-
nite and various chitosan/clay nanocomposites.
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Table 1. Thermal Properties of Chitosan/clay Nanocomposites
clay0% clay0.1% clayl% clay2% clay4%
First weight loss (%) 13.22 12.37 16.25 10.94 13.64

Second weight loss (%) 43.02 40.99 40.61 24.22 20.60
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