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ABSTRACT 

One-dimensional (1D) metal oxide nanostructures were synthesized by 

oxidizing metal wire substrates e.g. titanium (Ti) and tungsten (W) using ethanol as 

the oxygen source. The nanostructures were characterized by Scanning electron 

microscopy, Transmission electron microscopy, X-ray diffraction and Raman 

spectroscopy. Titanium dioxide (TiO2) nanowires and tungsten oxide (WO3)

nanobelts were found when using Ti and W wires as substrates, respectively. 
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An optimum synthesis temperature for TiO2 nanowires growth is the 

temperature of 750 oC which could produce a minimum average diameter of 23 nm. 

The results of characterization indicate that the mean diameter of the nanowires 

depends on the growth temperature whereas the mean length increases linearly with 

the growth time. The heat treatment process at the temperature of 450 oC could 

remove the amorphous carbon however the structure of TiO2 was still rutile phase. 

In the part of WO3 nanobelts synthesis, it was found that only the synthesis 

temperature of 700 oC could produce the nanobelts morphology. The nanobelts grew 

rather perpendicular to the substrate. The as-grown sample consisted of tungsten 

dioxide (WO2) and amorphous carbon although after annealed at 450 oC, WO2

transformed to tungsten trioxide (WO3) and amorphous carbon disappeared. 
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