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SOMRUETAI BOONYING : CRYSTALLIZATION BEHAVIOR OF POLY
(LACTIC ACID) COMPOSITES. THESIS ADVISOR : ASST. PROF.

YUPAPORN RUKSAKULPIWAT, Ph.D., 120 PP.

VETIVER FIBER/POLY (LACTIC ACID)/THERMAL PROPERTY/

GROWTH RATE

In this research, the role of vetiver fiber on crystallization behavior of vetiver
fiber-PLA composite was evaluated. The thermal properties of neat PLA and vetiver
fiber-PLA composites were investigated by using a Differential Scanning Calorimeter
(DSC). The nucleating effect of vetiver fiber and talc on the crystallization of PLA
composites was comparatively studied. Crystallization rate of PLA was increased with
increasing vetiver fiber contents. Among that of neat PLA and vetiver fiber-PLA
composites, crystallization rate of talc-PLA composites was the highest. Additionally,
the equilibrium melting temperatures of vetiver fiber-PLA and talc—-PLA composites
were lower than that of neat PLA. An increase in vetiver fiber content in the PLA
composites led to a decrease in equilibrium melting temperatures of the composites.

In addition, the crystallization peak of talc-PLA composites was observed at the
cooling rate of 5°C/min. Upon the second heating scan, re-crystallization peak of talc-
PLA composites did not take place with the heating rate of 5°C/min. This might be the
indication of complete crystallization of talc-PLA composites during the cooling
process. In contrast, the crystallization peak of PLA from vetiver fiber-PLA
composites was not observed upon cooling. Even though, the cooling rate was lower
down to 1°C/min. During the second heating scan, re-crystallization peak of the

vetiver fiber-PLA composites was observed. However, the re-crystallization peak of



vetiver fiber-PLA composites was not observed when the heating rate was higher than
10°C/min. The crystallinity of PLA composites increased with the inclusion of vetiver
fiber. This indicated that vetiver fiber acted as a nucleating agent of PLA composites.
Additionally, the spherulitic growth rate of neat PLA and PLA composites was
investigated. The transcrystallization (TC) was observed at the vetiver fiber and talc
surface. The growth rate of neat PLA was higher than that of PLA in the bulk of the
vetiver fiber-PLA composites. While the growth rate of PLA in the bulk of talc-PLA
composites was noticeably higher than that of vetiver fiber-PLA composites and neat
PLA. Moreover, it was observed that the growth rate at TC region of talc-PLA
composites was higher than that of vetiver fiber-PLA composites. In addition, the
growth rate of PLA crystallized in the bulk of the composites was faster than that
crystallized at TC region. In addition, it was discovered that the growth rate of both
neat PLA and PLA composites as function of temperature was illustrated by a bell-
shaped curve, and were able to be fitted by Hoffman-Lauritzen growth equation. The

maximum growth rate of neat PLA and PLA composites was approximately at 135°C.
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