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Abstract

Recently, synthesis and characterization of one-dimensional (1D) nanostructures of oxide
semiconductors such as nanowires and nanorods have been extensively studied due to their
large potential applications in optoelectronic and sensor devices. Among these oxide
semiconductors, ZnO is an important material with a large direct band gap of 3.36 eV for
optoel ectronics devices. Also the nanowire-based sensors can be explained by the coupling
effect of piezoelectric and semiconducting properties that make ZnO a great potentia in the

applications of nanoscience and nanotechnology.

Several methods have been reported for synthesis of ZnO 1D-nanostructures such as thermal
evaporation, physical vapor deposition (PV D) and etc. In thisinvestigation, we used chemical
vapor deposition (CVD) method for growth of ZnO nanostructures. This method has various
growth parameters that some changes in synthesis condition will affect on the morphology of
the structures. The size and shape of nanowires are controlled by the template temperature

using Alumina, Silicon wafer and I TO substrates.
X-ray diffraction (XRD) indicates the formation of ZnO nanostructures and FE-SEM and

photol uminescence spectra confirm that the nanostructures possess satisfactory structural and

optical qualities.
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Abstract

Nanoscaled materials are of great interest for their potential applications. The synthesis and
characterization of Zinc Oxide naowires has been investigated during these years and the
rapid development of ZnO nanowire studies since then have resulted in increased interest in
the study and processing of this material. Commonly used methods for the synthesis of
nanomaterias include sol-gel, hydrothermal synthesis, electro deposition, electrochemical
synthesis, spray pyrolysis, laser ablation and CVD (Chemical Vapour Deposition).

There are many parameters to control the synthesis process of ZnO nanorods/nanowires by
CVD method, including usage catalyst, gas control, and different substrates. In this work, we
investigated the effect of growth condition on morphology and gas sensing properties of ZnO
1D nanostructures.

FESEM and Photoluminescence analysis have been used to study the structural an optical
properties of this material. 1D ZnO nanowires with the width about 80- 100 nm show high
intensity blue and green luminescence in visible region.



Abstract

The reaction and high response of nanostructures oxide S.C. (such as Zinc-Oxide and Tin-
Oxide) to varicose gases leads to application of these materialsin gas sensor which have been
used science and technology. So many investigations are done to synthesis and growth of
these nanostructures by experimental and Semi-industrial methods. The main purpose of this
thesis is synthesis and structural studies of ZnO nanostructures for usage in gas sensors.
These nanostructures have mainly synthesized by CVD direct Oxidation method.

Various ZnO nanostructures have been synthesized by Spray, PVD, CVD methods at
different conditions. The structural studies show formation of ZnO nanostructures such as
nanowires, nanorods and nanoflowers which their lengths are less than few microns and their
diameter are about 30-80 nm. In some samples the nanostructures has formed in coral-sand
shapes.

The samples exhibit optical excitation in various wavelengths spacially in violet-blue, green
and Infrared region. The optical excitation shows low intensity in green region but high
intensity in violet-blue region.

Gas sensing measurements with different samples and conditions exhibit that the grown
samples on Al,O3 substrate show the best sensitivity compaire to the others.

Keywords. nano-wire, gas sensor, ZnO, nano-flowers, nano-Rods, Spray, PVD ,CVD
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