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Growth and Phase Transformation of
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Nanometer-Sized Titanium  Oxide
Powders Produced by Precipitation
Method ‘
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We report an in-situ TEM investigation of the growth and
transformation in nanometer-sized titania powders. The powders
were produced through precipitation of titanium tetrachloride at
different pH conditions. The initial phase of the produced powders
isamorphous or mixture of anatase and brookite according to the pH
conditions. During calcination, the anatase particles grow and
transform into rutile. The transformation temperature increases with
increasing pH value. In-situ TEM observations show that the anatase

particles were absorbed into rutile and, then, rutile particles grew by

coalescence. Furthermore, small pores were observed to form in
samples prepared with high pH from the effects of hydroxyl ions
and zeta potential. Pore formation increases the surface area, which
delay the transformation and nucleation of rutile. This explains the
difference of growth and transformation of titania powders produced
in different pH conditions during calcination.
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The Fabrication of Uniformly Nano Sized
Macroporous Ceramics via an Organochemical
Hybrid Route
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Fabrication of Asymmetric Nano Membrane with
Pt/SiO3 Nano Composite
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Fabrication of Photo-Patternable
Inorganic-Organic Hybrid Film
for the Planar Optical Waveguide
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Inorganic-organic hybrid material was synthesized by the sol-
gel process and acid-catalyzed solution of 3-(trimethoxysilyl)
propylmethacrylate (MAPTMS) and tetraethylorthosilicate (TEOS)
was used as precursors. The refractive index variations and
structural changes as the processing conditions were analyzed
using the prism coupling technique and Fourier transform infrared
spectrometer. The presence of OH groups in this material is a
dominant factor in a light propagation, because losses at 1330 nm
and 1550 nm are due to OH groups. The concentration of OH
groups was analyzed by near infrared spectrometer. Incorporation
of MAPTMS with an UV-sensitive functional group allowed to

‘obtain high-resolution patterned films with 8 um linewidth using

a conventional photo-lithography. Relatively thick films with
8 um thickness were obtained by a single spin-coating without
producing any crack. Heat-treatment at temperatures lower than
150°C resulted in inorganic-organic hybrid films that exhibited
dense microstructure. '



