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Synthesis and Optical Properties of Low-Dimensional Quantum-Confined Oxide
Semiconductors by Liquid Crystal Templating-Hydrothermal Technique

Michitaka OHTAKI and Kozue MIYAKE

Oxide semiconductors with MCM-50—TIlike layered structures are synthesized by liquid crystal templat-

ing followed by hydrothermal treatment.
shows a substantial blue shift of AE; = 0.31eV.

The band gap energy of hydrothermal-treated lamellar TiO,
The thickness of the 2-dimensional TiO; sheets estimated

from AEg by using Blus’ equation describing the quantum-confinement effect agrees within a factor of 1.5

with that determined from TEM observation.

in good accordance with the wider band gap energy of the lamellar TiO,.

A new photoluminescence peak appears at ca. 380nm, being

Lamellar Fe;O3 and BizOs; show

sharp absorption peaks at the lower energy of the absorption edges, suggesting exciton absorption observable

at room temperature.
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Powder XRD profiles of (a) as-prepared lamellar
TiO;, (b) after hydrothermal treatment at 120C,
and (c) after a photocatalytic run.
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Fig. 2  Diffuse reflectance UV spectra of lamellar TiOy
prepared by liquid crystal templating.
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Fig. 3  The Tauc plotting of optical absorption of lamel-

lar TiO, assuming indirect (a¥?) and direct
(a?) interband transitions.
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Fig. 4 Photoluminescence (PL) spectra of hydrother-
mal-treated lamellar TiO; and bulk TiO;
(Aerosil P-25). The spectra of the surfactant )
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Fig. 7  Diffuse reflectance UV spectra of lamellar Fe;0;

prepared by liquid crystal templating.
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Diffuse reflectance UV spectra of lamellar Bi;O3
prepared by liquid crystal templating.
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