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ABSTRACT

4772027063: Polymer Science Program
Sunisa Manchanda: Application of Titanium Dioxide Nanoparticles
in Polypropylene Nanocomposites
Thesis Advisors: Asst. Prof. Manit Nithitanakul, and Dr.Nimit
Sriprang 65 pp. ISBN 974-9990-05-6 '
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Titanium dioxide is an inorganic filler that is widely used in pigment and
photocatalyst applications. This metal oxide has been intensively studied, especially
in sub-micron or nanometer size which has attracted more interest because smaller
particles have larger surface area per gram or per volume ratio and therefore can be
more reactive. In this work, TiO, particles prepared via sol-gel process were
introduced into polypropylene by the master batch manufacturing process and the
resulting composites were compared with the blends prepared with commercial
nanoparticles TiO,. The effect of TiO, contents and the characteristics of TiO, from
two sources on the properties of resulting nanocomposites were studied. Results from
DSC indicated that there was no change in the crystallization exotherms of
composites prepared from TiO; by sol-gel process whereas composites with
commercial nano-TiO,, the added TiO, acted as a nucleating agent. As Swt% and
10wt% of TiO; in polypropylene were able to shift the crystallization exotherms by
6°C and 8°C, respectively, and resulted in higher degree of crystallinity as observed
from DSC and XRD. TiO, particles from sol-gel process were still in micro size
whereas the commercial TiO, were much smaller, therefore it had more effect on the
properties of polymer. Thermogravimetric analysis results showed that the
degradation temperature was increased by increasing contents of TiO, from two
sources, suggesting that the addition of nano-TiO; can improve the thermal stability
of polymer. For mechanical properties, at 10wt% commercial Ti0,, Young’s

modulus was increased due to higher in degree of crystallinity in this content.
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