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Toughening of Polylactide with Acrylate Grafting Modified Natural Rubber
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(1. College of Chemistry and Materials Engineering, Guiyang University, Guiyang 550005, China ;
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Abstract : By grafting of natural rubber (NR) with methyl methacrylate (MMA) and butyl acrylate (BA), three kinds of acry-
late grafting modified NR : NR-g-PMMA, NR-g-PBA and NR-g-(PMMA, PBA) were prepared. The chemical structures were char-
acterized by hydrogen nuclear magnetic spectra. Polylactide (PLA)/NR, PLA /NR-g-PMMA, PLA /NR-g-PBA and PLA /NR-g-
(PMMA, PBA) blends were prepared by melt blending grafting modified NR and unmodified NR with PLA respectively in a Haake
internal melt mixer. The mechanical and thermal properties of the blends were investigated as a function of grafting modified NR
and unmodified NR content. The tensile modulus of elasticity and tensile strength of the blends decrease with the increase of grafting
modified NR and unmodified NR content, but the elongation at break and notched impact strength increase. Among them, the PLA /
NR-g-PBA blend shows a higher increasing range in elongation at break and notched impact strength than other blends, when 5%
NR-g-PBA is introduced, the elongation at break and notched impact strength of PLA / NR-g-PBA blend is 78% and 5.2 kJ/m’,
however, pure PLA shows a 7.7% of elongation at break and 2.5 kJ/m’ of notched impact strength, respectively. Which indicating
that by grafting of NR with a flexible polymer like PBA is more beneficial to promoting the toughness of the blend with PLA. The
thermal analysis results show that the thermal stability of PLA /NR-g-PBA blend is also improved compared to that of pure PLA.

Keywords : polylactide ; natural rubber ; grafting modification ; acrylate ; toughening
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