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POLY(ETHYLENE GLYCOL)/MONTMORILLONITE NANOCOMPOSITE
THESIS ADVISOR : ASST. PROF. VISIT VAO-SOONGNERN, Ph. D.
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NANOCOMPOSITE/NANO-CLAY/PEG/PLA/EXAFS/MOLECULAR DYNAMICS

SIMULATIONS

The local atomistic structure of natural montmorillonite exchanged with K ions
were investigated mainly by using Molecular Dynamics (MD) simulations with
COMPASS forcefield at 300 K. Firstly, the solvation structure of K ion in
montmorillonite as model complexes for the polymer intercalates in montmorillonite
were determined. The structural properties i.e. pair distances and coordination
numbers were in very good agreement with literatures. Moreover, MD trajectories
were coupled to electrons scattering simulations to generate MD-EXAFS spectra.
EXAFS spectra from MD simulations were consistent with those from experiments.
MD-EXAFS results revealed that K ions were induced water solvation. The solvation
shell of K ion of eleven oxygen atoms, there are five water molecules surround the K
ion that coordinates with three oxygen atoms from each closest silicates tetrahedral
sheet.

Next, atomistic model of PLA/MMT and PLA/PEG/MMT interfacial studies, it
was evident from binding energy between PLA and MMT on PLA/PEG/MMT model

1s more than PLA/MMT model. The results from simulation indicate that; PEG were
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were effectively enhance interfacial adhesion for PLA/MMT since the binding
energies significantly increase with PEG addition

Finally, experiment of PLA/PEG blend and PLA/MMT nanocomposite were
prepared with melt mixing used internal mixer counter-rotating roller rotor mixer. We
found that addition of 30 wt% PEG to PLA of low stereoregularity decreased 7, from
above ambient temperature to below ambient temperature and thereby decreased the
modulus and increased the ductility of this relatively rigid, brittle thermoplastic.
Moreover, PLA/MMT modified with PEG showed better strength more than
PLA/MMT non-modified with PEG. The tensile strength and Young’s modulus value
of PLA-base nanocomposite varied depending on molecular weight of PEG

modification and MMT content.
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