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Tablel The melting crystal parameters of PLA and PLA/fillers composites
PLA 3%LAK 5%LAK 3% Tale 5% Talc 5%PDLA(3 4)  5%PDLA(6)
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Figure 2 DSC traces of PLA and PLA/PDLA system
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Figure 3 Plots of relative crystallinity of PLA/filler

composites versus time
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Study on the Crystallization Behaviors of PLA and its Composites

LI Nan, SHI Xue-tao, ZHANG Guang-cheng, WANG Jian-xing, GAO Wen
(Department o f Applied Chemistry, School of Science, Northwestern Polytechnical University, Xi’an 710129, China)

Abstract; In this study, the crystallization behaviors of polylactide (PLLA) and its composites with different nucleating
agents were investigated by differentical scanning calorimtery (DSC), polarizing optical microscope (POM) and X-ray
diffraction (XRD). Four different types of nucleating agents, including inorganic fillers (LAK and talc) and poly (D-
lactide) (PDLA3., 4 and PDLA6), can effectively enhance the crystallization behavior of PLA. Furthermore, LAK was
confirmed to be the most effective one, which significantly accelerated crystallization rate and increased the crystallinity.
With the addition of 5wt% LAK into PLA, the half crystallization time (t;,,) can be decreased into two minutes and the
crystallinity was increased to be 33%. Based on the Avrami’s equation, the inorganic fillers have no influence on the
nucleation mechanism and geometry of crystal growth of PLA. However, with the addition of PDLA into the PLA matrix,
the enhanced crystallization can be explained by the formation of PLA stereocomplex (PLA-SC), which was found to have
a much higher melting temperature and then acted as heterogeneous nucleating agents. XRD results indicated that the
addition of nucleating agents had no influence on the crystalline structure, while the addition of PDLA significantly changed
the crystal morphology according to the POM investigation.
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