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ABSTRACT

Zinc oxide (ZnO) nanostructures are promising materials for usage in optoelectronic
devices, like solar cells, thin-film gas sensors, field-effect transistors, etc. Despite significant
research efforts, methods or techniques to synthesize various morphologies of ZnO
nanostructures, still open for challenge.

In this work, zinc oxide tetrapods (7-ZnO) were synthesized using thermal oxidation
technique under normal atmosphere. It starts with Zn powders mixed with different solutions such
as methanol (CH,0OH), ethanol (C,H,OH) and hydrogen per oxide (H,0,). Through a detailed
field emission scanning electron microscopy (FE-SEM), energy dispersive spectroscopy (EDS),
and x-ray diffraction (XRD) showed that the H,O, gave the best tetrapod-like nanostructures with
highest percent yield of about 4.82% by weight. This result suggested that H,O, acts as strong
oxidizing properties and has a role as a strong oxidizer to supply more reactive oxygen species to

zinc in order to form 7-ZnO. The 7-ZnO with needle- like shape exhibited single crystalline



hexagonal wurtzite structure. The leg tip of the 7-ZnO is about 8.174+1.17 um in length and 47.80
nm in diameter.

The ethanol sensors, based on the 7-ZnO and the 7-ZnO doped with gold nanoparticles
of 0.05 %mol (1.2%wt), were fabricated and investigated for the ethanol sensing properties. The
results showed that the 7-ZnO doped with gold sensors exhibited higher sensitivity than that of
the pure 7-ZnO sensors for entire ethanol concentration with optimum temperature of 340°C and
320°C, respectively. This enhancement can be explained in terms of the electron concentration of
sensor in air, 7, and the reaction rate constant, k,, between the adsorbed oxygen species and the
ethanol vapor due to the increase of effective surface for adsorption of ethanol on the surface.
With an excellent catalytic ability, the Au doping would result in the higher reaction rate constant.
Therefore, the 7-ZnO doped with gold nanoparticles of 0.05%mol, has a potential application as

an ethanol sensor.



