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Abstract

Abstract

A great deal of attention has been paid to one-dimensional nanomaterials due to
their particular electrical, optical, magnetic and chemical properties, which induce
their extensive potential applications in many fields, such as chemical industry,
medicine. Hence researches on the preparation and properties of one dimensional
nanomaterials are hot topics in material science. Anodic aluminum oxide (AAO)
templates are usually used as hard template to prepare one-dimensional nanomaterials
for their typical self-organization structure, thermal stability and adjustable pore size
and depth.

The main goal of our research is to synthesize nanowires and nanotubes with the
assistance of porous alumina template and the sol-gel method. The major results of
the thesis are listed below:

1. AAO templates were prepared by aluminum anodizing in improved
homemade equipment and the procedure of prior treating was also simplified, which
are contrasted with literatures. The structure of as-prepared AAO templates were
characterized by TEM and SEM, and the photoluminescence property of AAO was
also discussed.

2. Silver nanowires have been synthesized by the sol-gel method in AAO
templates, which the diameter and length of the as-prepared correspond to the pore
size and pore length of the template. SEM, TEM, SEAD and XRD have been
employed to elucidate the structure of the silver nanowires. The results show that the
silver nanowire consists of several short single crystal nanorods jointed together. A
growth mechanism of silver nanowires is proposed.

3. Rare earth oxide nanotubes were prepared by sol-gel method without any glue
in water bath using rare earth salts. The shape and structure of the nanotubes were
characterized by many means. And bamboo-like nanotubes were also obtained through
controlling the viscous degree. After compared with the mechanism of carbon
bamboo-like nanotubes, the concentration difference mechanism of bamboo-like

nanotubes of rare earth oxides was put forward.

1



Abstract

4. Thorium oxide (ThO,) and Eu-doped thorium oxide nanotubes were
synthesized for the first time using the sol-gel method in AAO. Several means were
applied to characterize the morphology and structure of the as-prepared nanotubes. It
has been demonstrated that Eu’" ions are homogeneously doped into the ThO, crystal
lattice. The optical properties resulting from Eu-doped products were investigated by
means of photoluminescence spectroscopy, which strong visible light emissions were
observed at low doping concentration and the luminescent intensity decreased at high
doping concentration. The luminescent center are concluded to be the Eu’” ions in the
cubic (Oy) sites rather than the Cs, sites, which well account for the decrease of
luminescent intensity at high doping concentration.

5. The anodic porous alumina membranes were prepared directly on a silicon
substrate by using oxalic acid as electrolyte. The AAO form on the silicon substrate

could be used as a template or mask for preparation of porous silicon.

Key words: Anodic Aluminum Oxide (AAQ); Nanomaterials; Sol-Gel Method; Rare
Earth; AAO on Silicon
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