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ABSTRACT

The environmental protection and energy:issue are two of the most important topics to
all mankind in the 21% century. Titanium oxide IS a non-toxic, economic and abundant
semiconductor material with various structures and excellent photoelectric properties to be
applied in conversion of solar energy-'to chemical energy as photocatalyst and solar cell
electrode. Recently, it is also used on the electrode of Li-ion battery and supercapacitor. It is
regarded as one remarkable candidate to resolve both the crucial subjects above-mentioned.
As we know that the photo-induced process is carried out on the interface and surface of the
materials. The materials with larger surface area and more active sites can significantly
enhance the performance. Besides, the efficiency of electrode materials in Li-ion battery
depends upon the reversible intercalation of the host materials. Thus, a tailor-made
nanostructuration of titanium oxide with large surface area is necessary to improve the
material’s performances.

In this study, we synthesize various nanostructures of sodium hydroxo titanate from
commercial TiO; precursors and sodium hydroxide solution by chimie-douce (solvothermal)

method. The synthetic conditions had been optimized by adjusting reaction temperatures,



basic concentrations and the microstructures and particle sizes of TiO, precursors. We can
obtain various titanate nanostructures such as nanosheet, semi-nanotube, nanotube,
nanoribbon and submicro-stick in the different conditions. The nanosheet is lepidocrocite type
titanate obtained from small grain TiO, precursor in lower concentration NaOHg (<5M) at
lower temperature (<150°C); the semi-nanotube is also lepidocrocite-type from small
precursor in higher concentration NaOHq (>10M) at lower temperature; the nanotube is
lepidocrocite-type made by big grain initiator in 10M NaOHq) at lower temperature; the
nanoribbon is “Cs,TigO13”-type obtained in higher concentration NaOHgq at higher
temperature (>160°C); the submiro-stick is lamellar ramsdellite-type from higher
concentration NaOH,q at much higher temperature (>220°C). After the sodium in titantes
was substituted completely by hydrogen ion in dilute acid and annealed, nanostructured
titanium dioxides (anatase, TiO,(B):and rutile) retained the morphologies in titante state were
obtained. The microstructures and._morphologies. of titanates and titanium dioxides were
studied in detail and the mechanism. of growth and condensation of these materials was
figured out.

In addition, some nanostructured TiO, with preferred orientation are examined in
photocatalysis and Li-ion intercalation. We found the titanium oxides with anatase phase from
the titanate nanosheet and nanoribbon have high photocatalytic efficacy, and TiOy(B)
nanoribbon from the titanate nanoribbon has good reversible lithium ion intercalation property.

We also proposed some possible ways for further improvement.



