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ABSTRACT

In this research, silane-treated titanium dioxide in the contents of 0.1 - 0.5 wt % of epoxy
composites were studied. Vibracell sonicator application at 350 watts for 3 minutes was used to
disperse the particles successfully and gave the nanocomposite with the highest mechanical
property. It was found that the best of epoxy nanocomposites was the one that used 0.1 wt% of
silane-treated nanotitanium dioxide. This nanocomposite gained the fracture toughness and impact
strength of ~88 % and 68 % higher than those properties of epoxy resin, respectively. By further
increasing the amount of silane-treated nanotitanium dioxide particles to more than 0.1 wt%, the
impact strength and fracture toughness of nanocomposites decreased due to the agglomeration of
particles which confirmed by scanning electron microscopy image. The study of epoxy composite
coating onto a glass plate revealed that the most suitable method for the coating was the hand-
coating. It was found that, the impact strength of the bare and epoxy resin-coated glass plates were
not different. However, the epoxy/titanium dioxide nanocomposite coating on the glass plate could
improve the impact strength for 47 % when compared to the bare glass plate. For the refractive
index measurement, bare glass plate had a refractive index of 1.538 while epoxy coated glass plate
showed the refractive index of 1.574. The acid etched and epoxy composite-coated glass plates had
refractive indexes of 1.595 and 1.600 for the 5 and 8 hours etching, respectively. Moreover, it was
found that glass plates coated with both epoxy resin and epoxy/titanium dioxide nanocomposite

could resist to acids and bases.



