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Abstract

In this study, thermoplastic starch (TPS)/poly(lactic acid) (PLA) blends at various
ratios of 10/90, 20/80, 30/70, 40/60, and 50/50%wt were prepared using an internal mixer
and their test specimens were molded using a compression molding machine. TPS
obtained from cassava starch and glycerol at a ratio of 70/30 %wt was mixed using an
internal mixer. Mechanical, thermal, and morphological properties of TPS/PLA blends were
studied. Tensile strength, tensile modulus, and impact strength of PLA were decreased
with adding 10 %wt TPS while elongation at break was increased. Mechanical properties
of the blends were continuously decreased with increasing TPS content. TPS/PLA (10/90)
blend showed the highest mechanical properties. Glass transition temperature (T,), melting
temperature (T,,), and cold crystallization temperature (T.) of PLA were decreased with
incorporating 10 %wt TPS whereas degree of crystallinity (X.) was increased. With increasing
TPS content, T, and T, of PLA in the blends did not change but T was decreased. As TPS
content was increased X, of PLA in the blends was increased. Thermal stability of PLA was
decreased with increasing TPS content. SEM micrographs showed that TPS and PLA were
immiscible. PLA grafted with maleic anhydride (PLA-g-MA) was used as a compatibilizer
and its contents were 3, 5, and 7 phr. Mechanical properties and thermal stability of
TPS/PLA blends were improved when PLA-g-MA content was increased to 5 phr. However,
at PLA-g-MA content of 7 phr, mechanical properties of the blend were decreased. T, Ty,
and T of PLA in the blends were decreased with increasing PLA-¢-MA content whereas
Xc was increased. SEM micrographs revealed that PLA-g-MA improved compatibility
between TPS and PLA.

Poly(butylene adipate-co-terephthalate) (PBAT) was used as a toughening agent for
the compatibilized blends and their contents were 10, 20, and 30 %wt. Elongation at break
and impact strength of the blends were increased with increasing PBAT content but tensile
strength and tensile modulus were decreased. With the addition of 10 %wt PBAT, T, and
T of PLA in the blend decreased whereas T,, did not change. PBAT content showed no
effect on T, T, and T, of PLA in the blends. X of PLA in the blends increased with adding
PBAT. Thermal stability of the blends was enhanced with increasing PBAT content. SEM

micrographs showed ductile fracture in the blends toughened with PBAT.





