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Abstract

The objective of this research is to improve toughness and water absorption resistance of
wheat gluten (WG) based bio-plastics which are quite brittle and absorb water after being
processed. In order to improve properties of WG plastics, WG was blended with maleic
anhydride-grafted natural rubber (NRMA) prepared via grafting maleic anhydride (MA) on
natural rubber (NR) chains using only shearing action at high temperature in an internal
mixer. Grafting MA on NR is able to increase polarity of NR, thereby increasing compatibility
between WG and the rubber phases in polymer blends of WG and NRMA (WG/NRMA).
Mechanical properties, impact resistance and water absorption of the WG/NRMA blends
compared with the WG plastic were investigated. From the mechanical property testing, it
was found that incorporation of NRMA into WG increased elongation at break of the
WG/NRMA blends at least 1.1 times with respect to that of the WG. Considering the impact
property of the WG/NRMA blends, the blends provided higher impact strength values than
that of the WG at least 3 times. Moreover, the elongation and impact strength increased as
NRMA content in the blends increased. Besides, it was found that the polymer blends
showed lower values of % water absorption (%WA) than that of the WG. For example, %WA
values of the blends with 10 and 50%wt NRMA loading reduced by 1.1 and 4.6 times
respectively compared to the WG. Thus, these results indicated that the NRMA could

enhance toughness as well as water absorption resistance of the WG plastics.
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