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POLYLACTIC ACID/ NATURAL RUBBER/ POLYMER BLENDS/ TOUGHNESS

The main objective of this study is to improve toughness properties of
polylactic acid (PLA) with natural rubber (NR). Due to their biodegradability, both
PLA and NR are of interest. PLA and NR were prepared at various NR concentrations
from 0-20 wt% using an internal mixer. Mechanical, thermal and morphological
properties of the PLA/NR blends were investigated. The impact strength, percent
elongation at break and tensile toughness of the blends increase with increasing NR
concentration up to 10 wt%. On the contrary, tensile strength tends to decrease with
adding NR. Young’s modulus did not significantly change with adding NR. At 10
wt% NR content, impact strength and elongation at break were 6.66 kJ/m” and
20.14% while these of pure PLA were 2.34 kJ/m” and 9.30%. Tensile toughness of the
blends at 10 wt% NR was 609 MPa which increases two folds compared to pure PLA.
By using dynamic mechanical analysis (DMA), it was found that storage modulus and
glass transition temperature of PLA did not change with NR addition. At 5 and 10
wt% of NR contents, high intensity tan & peak was obtained. It indicates that these
blends can dissipate energy in consistent with the high impact strength. Morphology
of pure PLA and PLA blends were examined by scanning electron microscopy
(SEM). The blends are immiscible where spherical NR particles disperse in PLA

matrix. The average NR particle sizes tended to increase with adding NR. At the
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highest impact strength, the volume average NR particle size was 2.30 um. Effect of
NR particle size was studied by varying rotor speed of an internal mixer and viscosity
of PLA matrix phase. Impact strength and NR particle size did not significantly
change with varying rotor speeds from 40-100 rpm. The blends with blown film grade
PLA (4042D) showed higher impact strength than injection grade (3051D). This
result suggests that viscosity ratio influence toughness of the blends. Thermal
properties of pure PLA and PLA/NR blends were investigated using differential
scanning calorimetry (DSC). The glass transition temperature (T,), cold
crystallization temperature (T.) and crystallinity of PLA in the blends did not

significantly change with adding NR.
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