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1- X Ray Diffraction
3- Atomic Force Microscope (AFM)

2- Bragg’ s Law
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1- Fourier Transfer Infra-Red (FTIR)
3- Water Vapor Permeability (WVP)
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2- Water Vapor Transmission Rate (WVTR)
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1- Thermogravimetric Analysis (TGA)
3- Exfoliated

2- Intercalated
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1- Average Surface Roughness
3- Poly Lauryl Acrylate (PLA)
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2- Root Mean Squared
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The use of nanofillers is a good strategy to improve the properties of biopolymer-based
packaging films. The present study prepared zein-based nanocomposite film containing
montmorillonite using the solvent casting method. Mechanical, barrier, and thermal properties of
the film were investigated. The x-ray diffraction patterns indicated that the composite film has an
exfoliated structure.The results showed that the montmorillonite significantly improved the
mechanical, barrier, and thermal properties of the zein film. The highest elongation (9.65%) and
tensile strength (22.62 MPa) were obtained for the zein nanocoposites containing 0 and 10%
montmorillonite, respectively. Increasing the montmorillonite content from 0% to 5% decreased
the water vapor permeability of the zein film from 1.73 to 1.23 (28%). This parameter
significantly increased (1.93) in film containing 10% montmorillonite. The thermal degradation
temperature of zein film increased (from 353 to 373 °C) by increasing the montmorillonite
content from 0% to 10%. The results revealed that a small amount of montmorillonite can
improve the mechanical and barrier properties of zein film, although uniform dispersion of
montmorillonite in the zein network is essential to improving the properties of the film.
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