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Abstract

The aim of this research was to reduce and improve the brittleness and
thermal properties of poly lactic acid (PLA), respectively. Epoxidized natural rubber
(ENR) was used to enhance the toughness and rutile titanium dioxide (R-TiO,) as
filler was also incorporated to improve the thermal properties and ultraviolet
stability of the PLA. 10wt% ENR with epoxidation contents of 25 mol% (ENR25)
and 50 mol% (ENR50) and various TiO, contents (0-15 phr) were compounded
with PLA by using a twin-screw extruder at 155-165°C and a rotor speed of 40

rpm. The pellets of blends were dried in an oven of 24 h at 60 °C for removing of

moisture before use. After that a thin film of 50-80 um thick was fabricated using a

cast film extruder at 155-170°C and cooled down under air flow. Thermal and

mechanical properties, morphology, ultraviolet radiation resistance and biodegradable
of PLA/ENR/R-TIO, thin film were investigated. The result showed that the optimal
ratio was PLA/ENR50 (90/10 by weight) and 10 phr R-TiO,. ENR50 exhibited a better
compatible with PLA and all polymer blends were amorphous, thus the ENR was a
good crosslinker with PLA. However, the PLA showed a poor compatibility with ENR25
owing to the decreasing of polar groups of ENR and resulted in the reduction in
mechanical and thermal properties. The thermal stability of PLA/ENR50 was found to
improve with addition of R-TiO,. From thermo gravimetric analysis indicated that
the addition of 10 phr R-TiO, increased in the decomposition temperature at 5%
weight loss (Td5%) of PLA/ENR than that of neat PLA from 120.1°C to 284.7°C. Beside,
tensile strength, elongation at break, 100% modulus and tear strength of PLA/ENR thin
film were enhanced from 33.06 MPa, 3%, o Mpa, 212.46 mN to 51.56 Mpa, 63.40%,
39.56 MPa and 392.39 mN, respectively and presented a maximum value at 10phr
TiO,. From morphology study, the ENR 50 phase showed a good dispersion in PLA
matrix but exhibited less resistance of QUV ageing resulting in cracking and dust of the
film. After biodegradation, the non-UV radiation film can degrade under 5 months of
23.49%. In conclusion, the addition of ENR and TiO, was found to enhance both
toughness and thermal stability of PLA and the film can be buried and covered
up/down in the land after finished from the use.
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