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48407224 : MAJOR : POLYMER SCIENCE AND ENGINEERING

y KEY WORD : NANOCOMPOSITES/POLYETHYLENE/MONTMORILLONITE

“ WORANAT ROENGKOSUM : THE STUDY OF PROPERTIES OF POLYETHYLENE
/ LAYERED SILICATE NANOCOMPOSITES. THESIS ADVISORS : NATTAWUT CHAIYUT,
Ph.D. AND ASST.PROF. BUSARIN KSAPABUTR, Ph.D. 109 pp.

One of the most nanocomposites systems is a hybrid based on an organic polymer and
inorganic clay consisting of layered silicates. High density polyethylene {HDPE)/clay nanocomposites were
prepared using a organoclay (OMMT) which had a larger interlayer spacing than its pristine. The pristine
clay was first modified with different swelling agents (dodecylamine, hexadecylamine and cctadecylamine)
to obtain organophilic clay and found that the treatment of clay with cctadecylamine showed the most
increase of the interlayer distance. Then, the organoclays were compounded with HDPE by Melt method
and Solution method. Tn melt method, the compounds were first mixed in Twin-screw Extruder then Internal
mixer after that they were hot compressed to obtain melt PE/OMMT nanocomposites. For the solution
method, these OMMT clays were mixed with HDPE in reactor having decahydronapthalene as solvent. The
obtained solution was poured into a tray and leaved the solvent evaporated until dried film obtained. Internal
Mixer was used for melt mixing of the film and then hot pressed to obtain solution PE/OMMT
nanocomposites. Morphology and interlayer spacing of the nanocomposites were investigated by TEM and
X-ray techniques (WAXD). The mechanical properties were observed by tensile, impact and hardness tests.
Thermal properties were investigated by DSC and TGA. The WAXD and TEM results showed that the melt
PE/0-OMMT nanocomposites showed exfoliated, but all OMMTs in solution PE/OMMT Nanocomposites
showed partially intercalated/exfoliated. However, when the clay content increased, they become more
intercalated because clays had the trend to become more agglomerated. Increasing of clay loading to the
polymer helped much improved the mechanical properties. Young’s modulus increased slightly with
increasing OMMT contents. Loading of 7% o-OMMT improved Young’s modulus about 25.89%.
Moreover, addition of OMMT to HDPE significantly decreased the impact strength. The thermal
properties found to be increased with OMMT content, the melting point of the nanocomposites

decreased slightly as compared to pure HDPE.






