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ABSTRACT

The objective of the study is to grow micro/nanostructures of zinc oxide doped
with magnesium by chemical bath deposition (CBD) technique. These structures
were prepared on glass bases after they were cleaned. The gravimetric method was
used to measure the thickness of these structures using an electronic balance with a
high sensitivity to weigh these structures before and after. Sedimentation, and then
these structures were deposited on the glass bases and separated into three stages
for the pure compositions of (ZnO, MgO) as shown in the method of work in the
third chapter. It has a spectral range of (800-320) nm using a spectrometer (UV-
VIS), and the results showed a difference in transmittance with the phases of
separating the structures, as well as the calculation of absorbance, reflectivity and
other optical constants and finding the values of the energy gap, whose values
ranged between eV (3-2.6) for a three-stage separation. The structural properties of
the structures were studied by using X-ray diffraction (XRD). The results showed
that the crystal structure of all the micro/nano structures of ZnO was
polycrystalline and hexagonal for the initial separation stage, while the second and
third stages were observed A decrease in intensity to indicate the emergence of
new and amorphous phases. The grain sizes of all the films were calculated by
(Scherer's equation), and it was found that it increased with the increase of the
separation phases, which ranged between (210-120 nm), and the results of X-ray
diffraction (XRD) for the microstructures were The nanoparticles of MgO have a
crystal structure of cubic type for the initial phase of the separation, as for the
second and third phase, an amorphous structure appeared according to the X-ray
diffraction spectrum, a scanning electron microscope (SEM) was used, by which it
was found that the films have different structures and sizes (square , circular and
rhombic) with the presence of crystal defects and with the conduct of the second
and third stages to separate the structures, these grains begin to agglomerate and
coalesce to indicate the crystal defects formed as a result of wear The granular
size.The study also included the effect of grafting ratios (20% and 80%) for each of
the oxide (ZnO, MgO) sequentially. The first stage of the grafted
micro/nanostructures was annealed at different temperatures
(350,300,250,200)°Con the optical and structural properties For these films, the
optical properties included measuring the transmittance spectrum and the spectral
range (800-320 nm) and it was found that the transmittance (49.7%-96.5%)
increased with the two stages of separation of the grafting ratios, but after
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ABSTRACT

performing the thermal annealing process it was found that the transmittance
(82.6%-55.8%) ) varied with increasing temperatures. The values of the energy gap
were also calculated and found that it increased (2.81, 3.1)eV with the grafting
ratios for the two phases of the separation, while after thermal annealing, its value
fluctuated between (2.79, 2.2, 2.99, 2.95) eV with increasing temperature. As for
the scanning electron microscope (SEM) images, they showed a change in the
crystal structure and the emergence of new phases with the separation stages of the
grafted structures. After the thermal annealing of the initial stage of grafting, we
note that the annealing negatively affected the crystal structure of those
micro/nanostructures and the emergence of structures in different shapes .
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