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ABSTRACT

Zinc oxide (ZnO) is a versatile semiconductor material, which has attracted attention 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 structures, still open for challenge.

In this work, zinc oxide whiskers (W-ZnO and 7T-ZnO) were synthesized in quartz tube
by using thermal oxidation technique. It starts with Zn powders were heated in a horizontal quartz
tube with a furnace at a temperature of 700 °C for 2 hr, under normal atmosphere. Three different
kinds of the products can be obtained after the oxidation process. One is transparent whiskers
located at the bottom of the quartz tube. Next is cotton-like bulk and the other is white, fluffy
product. The products were characterized by field emission scanning electron microscopy (FE-
SEM), energy dispersive spectroscopy (EDS) and x-ray diffraction (XRD). It was found that the
products composed of W-ZnO and 7-ZnO. The lengths and the diameter of whiskers were in the
range of 10-240 Llm and 0.20 - 4.60 mm, respectively while the percent of yield was up to 20%
by weight. The lengths and the diameter of tetrapod whiskers were in the range of 3.6-11.7 [lm
and 0.1- 2.6 Llm while the percent of yield was up to 68% by weight. This result suggested that

the shape of products depend on the supersaturation ratio of ZnO vapor’s zone in the quartz tube.



Smaller supersaturation ratio promotes the growth of W-ZnO. In contrast, larger supersaturation
ratio promotes the growth of 7-ZnO.

The ethanol sensors, based on the W-ZnO and the W-ZnO doped with gold nanoparticles
of 0.1 %mol (0.25%wt), were fabricated and investigated for the ethanol sensing properties. The
results showed that the sensitivity of W-ZnO doped with gold sensors dropped little than that of
the pure W-ZnO sensors for entire ethanol concentration with optimum temperature of 340°C.
This enhancement can be explained in terms of the electron concentration of sensor in air, #, and

the reaction rate constant, &

&, between the adsorbed oxygen species and the ethanol vapor. With

an excellent catalytic ability, the Au doping should result in the higher reaction rate constant in
contrast, it decreases the effective surface for adsorption of ethanol on the surface moreover, their
extremely low resistivity in air. However, the W-ZnO doped with gold nanoparticles of 0.1% mol,

has a potential application as an ethanol sensor.



