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ABSTRACT

Poly(lactic acid) (PLA) is a biodegradable plastic with high tensile strength. However, it has high
brittleness and low impact strength behavior which limit its applications. The blends of natural rubber (NR) with
it was excellent elastic property has been expected to enhance the impact strength of PLA. However, the
polarity difference of these constituents leads the incompatibility resulting in poor mechanical properties of
PLA/NR blends. Thus, the chemical modification of NR to increase its polarity is required. This research aimed
to synthesize NR-graft-PLA (NR-PLA) as a compatibilizer for PLA/NR blends. There were 2 steps to prepare
NR-PLA compatibilizer. Firstly, NR was functionalized by various maleic anhydride (MAH) contents (5-20 phr)
to produce NR-MAH having higher polarity than NR. Then, NR-MAH was grafted with PLA via esterification
using 4-dimethylaminopyridine (DMAP) as a catalyst. This was observed that the increase in the MAH contents
increased the amount of grafted MAH in the NR-MAH which was used as grafting sites for grafting PLA to
produce NR-PLA. The effects of the DMAP content, NR/PLA wt ratio, and reaction time and reaction
temperature in the esterification step on the %grafting PLA were investigated. To consider the mechanical
properties of PLA/NR blends, the results indicated that the impact strength of PLA/NR/NR-PLA blends at a wt
ratio of 80/20/5 increased to 62.7 J/m, which was higher than that of pure PLA (28.8 J/m). The investigation of
bio-degradation of PLA/NR/NR-PLA blends via hydrolysis andenzyme proteinase K was also reported.

Keyword: Polylactic acid; natural rubber; Biodegradable



