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Abstract  :  A biobased  toughening  filler  for  polylactic  acid  (PLA)  based  on  natural  rubber  is  developed  in  this  work.
Deproteinized natural rubber (DPNR) was modified by grafting polymerization with methyl methacrylate monomer (MMA) and
further crosslinked by e-beam irradiation and spray drying process to achieve ultrafine full vulcanized powdered natural rubber
grafted with polymethylmethacrylate (UFPNRg-PMMA) to solves in the challenges of incompatibility between natural rubber
and PLA. Intriguingly, UFPNR-g-PMMA revealed outstanding and unique properties with minimal particle aggregation. The
average particle size of rubber powder obtained from UFPNR-g-PMMA at PMMA grafting content of 20 phr reduced to 3.3±1.2
µm, compared to that of neat UFPNR of 5.3±2.3 µm which also showed partial particle aggregation. It is also found that the
impact strength of the filled PLA was enhanced to 33.4±5.6 kJ/m2 at PLA/UFPNR-gPMMA 20 wt% compared to neat PLA of
9.6±3 kJ/m2. The thermal degradation temperature of the PLA composites was enhanced with increasing UFPNR-g-PMMA
content without affecting the glass transition temperature of the composites. The fracture surface of PLA/ UFPNR-g-PMMA
suggested internal cavitation and crazes are the main effects of rubber toughening PLA with substantial interfacial interaction
between the filler and the matrix.
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