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Abstract : In this study, poly(lactic acid) (PLA) was modified by reactive extrusion with a functional monomer
GMA(glycidyl methacrylate), MMT(montmorillonite), and initiator to enhance the melt strength. Each
modified PLA was prepared with different amounts of GMA and MMT and was characterized by measuring
thermal- and melt-viscoelastic properties. The degree of dispersion of MMT was measured by X-ray
diffraction(XRD) and transmission electron microscopy(TEM). The glass transition temperature(7;) of
modified PLA-GMA-MMT nanocomposite decreased with increasing GMA content, but was a little affected
by the amount of MMT. Surface analysis showed that the nanocomposite became more intercalated than
exfoliated as the amount of MMT increases. The complex viscosity and storage modulus of the nano-composite

were greatly increased by addition of MMT.
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Figure 1. XRD patterns of the PLA and the MMT.
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Figure 2. XRD patterns of the composites containing
MMT 2% with various GMA contents.
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Figure 3. XRD patterns of the composites containing
MMT 5% with various GMA contents.
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Figure 4. XRD patterns of the composites containing
MMT 10% with various GMA contents.
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Table 1. The composition and thermal property of modified PLA nano-composites

Samples GMA Initiator MMT 'ol"g '{m He
(phr) (phr) (Wt%) ) 4] J/g

PLA® - - - 63 154 0.2

L1 - 0.2 : 61 152 4.2
LGMAO.5/NC2 0.5 0.2 2 56 150 0.4
LGMA1.0/NC2 1.0 0.2 2 57 151 0.7
LGMA3.0/NC2 3.0 0.2 2 57 153 0.8
LGMAO.5/NC5 0.5 0.2 5 58 151 0.3
LGMAL.0/NC5 1.0 0.2 5 56 150 0.3
LGMA3.0/NC5 3.0 0.2 5 55 150 0.5
LGMAO.S/NCI0  ~ 05 0.2 10 60 153 0.7
LGMA1.0/NC10 1.0 0.2 10 58 151 0.9
LGMA3.0/NC10 3.0 0.2 10 55 150 0.7

* Plain PLA which is purchased state.
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Figure 5. TEM images of the PLA composites: (a) PLA/GMA 0.5phr/Luperox 0.2phr/MMT 2%, (b) PLA/GMA 1.0phr/Luperox
0.2phr/MMT 5%, and (¢) PLA/GMA 3.0phr/Luperox 0.2phr/ MMT 10wt%.
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Figure 6. Complex viscosity curves of the PLA composites
containing various MMT contents without GMA.
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Figure 7. Storage modulus curves of the PLA composites
containing varions MMT contents without GMA.
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Figure 8. Log G' vs Log G" plots of the PLA composites
containing various MMT contents without GMA.
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