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ABSTRACT

4471012063  PETROCHEMICAL TECHNOLOGY PROGRAM

Miss Malai Ngemthaveekhoon: Formation of Titania Ultrathin Film
on Nonporous Substrate through Admicellar Polymerization
Technique
Thesis Advisors: Assoc. Prof. Chintana Saiwan and Assoc. Prof.
John H. O’Haver. 47 pp. ISBN 974-17-2284-2

Keywords : titania ultrathin film/ admicellar polymerization/ nonionic surfactant
template/  atomic  force microscope/ titanium(IV)butoxide/
titanium(1V)isopropoxide

Titania ultrathin films were fabricated via the admicellar polymerization of
inorganic precursors.  Thin films of titania were synthesized by admicellar
polymerization of titanium alkoxides, ie. titanium(IV)isopropoxide and
titanium(IV)butoxide, in adsorbed aggregates (admicelles) of Triton X-100 nonionic
surfactant on a nonporous mica substrate. The effects of reaction time, and type and
concentration of titanium alkoxide were studied. The titania thin films were
characterized by tapping-mode atomic force microscopy (AFM). The results from
energy dispersive X-ray spectrometer (EDS) analysis showed evidence of titanium
on the mica surface while the results from AFM showed that Triton X-100 appears to
help the titania particles adhere to the mica as well as retard the rate of hydrolysis of
the precursors. Reaction time and titanium alkoxide precursor concentration were
key factors for producing homogeneous and smooth titania films. At 10 minutes
reaction time titania films had already begun to form. Heterogeneous titania films
were formed when using high concentrations of precursor. Evidence concerning the
growth rate of the titania particles indicated that they were formed on the substrate
following adsolubilization of the precursors, and not in the bulk.
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