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Preparation of Titania Nanoparticles and One Dimensional
Nanostructures

Student: Yao-An Chung Advisor: Dr. Hsin-Tien Chiu

Institute of Applied Chemistry
National Chiao Tung University

ABSTRACT

This work has two parts — the preparation of titania nanoparticles and
1D nanostructures.

There are five ways to synthesize titania nanoparticles. In the first
pathway, the TiCly was reacted with Na which was from the pyrolysis of
NaH to produce air-sensitive Ti nanoparticles. The raw product was
further oxidized by O, and annealed at:673 — 1273 K to form rutile TiO,
nanoparticles. In the second pathway, the Ti mentioned above was
directly dipped into D.I. water to produce-amorphous TiO, nanoparticles.
In the third pathway, the O, carried TiCl, to-react with Na decomposed
from NaH to produce anatase. TiOz hanosheets. In the fourth reaction
pathway, TiCl,; was reacted ‘with Na,O, oxidized from Na , to produce
mixtures of anatase and rutile TiO; nanoparticles. In the fifth reaction
pathway, TiCl, was reacted with Na,COj; to produce a mixture of anatase
and rutile TiO, nanoparticles.

In the preparation of titania 1D nanostructures, the first and the second
reaction pathways mentioned above coupled with the Na@AAO template
synthesis were employed. The Na@AAQO was prepared by pyrolyzing
NaH on AAO. The as prepared Na@AAO was reacted with the vapor of
TiCly to form Ti@AAO. In the first pathway, the as prepared Ti@AAO
was further oxidized by O, followed by annealing at 723 — 1273 K. After
the AAO template was removed in an 6 M NaOH solution, nanosheets or
nanoparticles constructed anatase TiO, 1D nanostructures (diameter =
200 - 400 nm, length = 60 um) were obtained. In the second reaction
pathway, the as prepared Ti@AAO was directly rinsed by D.I. water
followed by dipping into 6 M NaOH to remove the template. The
polycrystals of anatase TiO, 1D nanostructures with 200 - 400 nm in
diameter and 60 um in length were obtained.
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