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Abstract

In this study, the annealing process was carried out for
nanocomposite oxides (zinc oxide and nickel oxide) at different
temperatures (200°,500°,and700°C) for a specific time of an hour. The
change in temperature prevents the problems related to the internal
pressures and also allows regaining the crystallization as well. Further, This
also aids the investigation of a bunch of parameters associated with the
physical and chemical properties, structural properties, optical and surface
properties of the nanocomposite oxides after each temperature change.

The process of mixing these oxides with nanocomposites (zinc oxide
and nickel oxide) was carried with disparate proportions and the related
changes were studied.

The X-ray diffraction results of zinc oxide showed that it has a
hexagonal like poly-crystalline structure. On the other hand, the X-ray
diffraction of the nickel oxide showed that it possess a cubic like
multicrystalline. The X-ray diffraction results of the mixture (zinc oxide
with nickel oxide), for all proportions, showed that it has a cubic like
polycrystalline structure.

The crystalline distances were calculated using Brack's law and the
average crystal size calculated using Debye Schearer method. The results
showed that the rate of crystal size increases with each temperature change.

Other structural parameters such as Miller coefficients, lattice constants,




the formation factor and the density of dislocations were calculated before
and after the annealing process and compared with JCPDS data bank of the
global X-ray diffraction cards.

The results of the infrared spectroscopy (FTIR) manifested a (Zn-O)
chemical bond of zinc oxide at spectral range (400-700) cm™ as confirmed
by many studies elsewhere. Using same spectroscopic approach, the Ni-O
chemical bond is confirmed with nickel oxide while the mixture manifested
both (Zn-O) and (Ni-O) chemical bonds respectively.

The energy gap of the nanocomposite oxides (zinc and nickel) was
measured before and after the annealing process using photoluminescence
measurements (PL). The measurements indicated that there is an increase
in the energy gap.

Based on the (FESEM) images, the diameter and the nanoscale range
of the nanoparticles were confirmed. The results also elucidated that the

particle size increases after each temperature change.
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