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Abstract

In this study, zinc oxide nanostructures as nanorods, nanoparticles,
nanocrystals and nanoflowers were fabricated by an atmospheric
pressure chemical vapor deposition (APCVD) technique without any
catalyst for (ZnO:Fe) compound. The study included first on
improving the performance of the system to get the best films by
design and addition some important parts to it, and changing and
deposition parameters as the quality of materials used and methods
of preparation, temperature substrate, doping with (Fe) and the
quality the substrate deposition and its place inside the reactor of
system. The results of the X-ray testing showed that all
nanostructures are polycrystalline and orientations identical with
literatures when the deposition on glass, quartz and silicon at
different temperatures (400,450,500,550 °C) and have amorphous
structure at temperatures least of (250 °C),also these results showed
that increasing in grain size with increasing substrate temperatures
and decreasing with doping at (2%,4%,6%, 8%, 10%) with the
presence ferric oxide (Fe,Os) at high doping.

The results of microscopic testing proved that presence the
nanostructures by optical microscope measurements first, then by
scanning electron microscope (SEM), which show that fact
formation of all nanostructures with different shapes and calculating
average diameter, grain size and Miller indices for the known plane
which that identical with X-Ray diffraction analysis, also energy
dispersive spectroscopy analysis show that presence the elements
compose for these nanostructures with accurately and clearly. In
addition, the results of atomic force microscope (AFM) show that
presence nanostructures and there are effecting for substrate
temperature(Ts) in growth processing, where an increase (Ts) will
increasing root mean square (RMS) and decrease at low doping, then
increase once more at high doping. this study contain on physical
properties such as optical and electrical properties via using aqueous
solution method with the same other parameters that accompanied
the fabrication of nanostructures, the optical properties including the
measuring of absorbance and transmittance spectra for all samples,
as the increased temperature there was an increase in optical
transmittance which was the rate at (500 °C) largest of (90%) within
the regions of the visible and near infrared spectrum with increasing
in energy gap from (3.21-3.27 eV), either the existence of doping at




(2-10%) within temperature (500 °C), the results showed a decrease
in optical transmittance and energy gap, as well as study change
in other parameters such as absorption coefficient, refractive index
and dielectric constant in its two parts; real and imaginary. The study
of electrical properties showed that few increasing in electrical
conductivity with increasing temperature associate it increase
in carrier concentration and mobility, at the doping state the
electrical conductivity increasing largest at (2%, 6%, 10%) with
clear increasing in carrier concentration and decrease in mobility in
spite of the material is n-type and no change with doping.
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