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1- Nanoreinforcements

2- Nanocomposite polymers
3- Cellulose Nanofiber

4- Interfacial compatibility
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3- Morphology

4- Field emission Scanning electron microscopy
5- X-ray diffraction

6- Differential Scanning Calorimetery
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1- Modified cellulose nanofiber
2- Casting method
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8- Oxygen permeability
9- Peroxide Value
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1- Melting temperature

2- Glass transition temperature
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4- Elongation at breake

5- Young’s modulus

6- Water vapor permeability
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Abstract

Fatty acid modified cellulose Nanofibers (MCNFs) and TBHQ antioxidant were added to poly (lactic acid)
(PLA) film. The combined effects of the MCNFs and TBHQ on the morphological, thermal, mechanical and barrier
properties of PLA film were analyzed. The morphology of fracture surfaces evaluated by field emission scanning
electron microscopy (FE-SEM). XRD results showed that the crystallinity of the PLA film with added MCNFs was
substantially higher than that of pure PLA and antioxidant active PLA films. Glass transition and melting
temperatures changed with the addition of these two components. The addition of 3wt% of TBHQ to PLA films
leads to a significant reduction (p<0.05) of tensile strength from 10.52 to 6.03 MPa. However, mechanical stiffness
of PLA films improved significantly by addition of MCNFs. Water vapor permeability and oxygen permeability
increased and decreased significantly (p<0.05) by addition of TBHQ and MCNFs respectively.

Keywords: Poly (lactic acid), Modified cellulose nanofibers, Tert-butylhydroquinone, Morphological properties,
Physical properties

1, 5. Assistant Professor and Professor of Food Science and Technology, Faculty of Agriculture, University of Urmia,
Urmia, Iran, Respectively.

2, 3. Associated Professor and Assistant Professor of Food Science and Technology, Faculty of Agriculture, University
of Tabriz, Tabriz, Iran, Respectively.

4. Professor of Polymer Chemistry, Faculty of Chemistry, University of Tabriz, Tabriz, Iran

(*-Corresponding Author Email: babakg1359@yahoo.com)



