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Introduction:-

Semiconductor materials are referred to as small-gap insulators. What distinguishes these materials is their ability to
add impurities that change their electronic properties in a controlled manner. Nano-oxides are used in many
photovoltaic applications because they are easy to make, have a good chemical balance, and have a high absorption
(1). Although it is well known that oxide deposition produces advanced materials with high purity characteristics,
we discovered that the behavior of these oxides is as Nano composition NiO: CuO after researching their properties.
A number of factors can affect the band gap of prepared semiconductors, including the precursor materials used, the
deposition temperature, and the deposition technique used(2). To make semiconductor oxide thin films, researchers
used pulsed laser deposition (3), sol-gel (4), evaporation (5), and spray pyrolysis (8).In amorphous materials, the
annealing process affects the crystal structure and electronic transition, resulting in a reduction in local level,
whereas in crystalline materials, it works to reduce crystal defects by giving atoms kinetic energy to rearrange
themselves in the crystal lattice(1).

Nickel oxide is a cube-shaped p-type semiconductor with a 3.7eV energy gap (7) Because it's easy to make, melts
quickly, and is inexpensive, it's one of the most effective oxides. It works well with a variety of technologies. Many
researchers have tried to make thin-film photo-catalysts more creative because of their good photo-catalytic stability
and low cost (8) It can be made more conductive by filling Ni voids or replacing Ni with Li at Ni sites (3) Electrons
transitioning from O 2p to Ni 3d cause the band gap in NiO, according to theory (9) (10).

Copper oxide (CuO) has a number of benefits, including low cost, non-toxicity, ample copper supply, high
performance, and selective solar energy absorption. The oxide layer is also relatively easy to form. It's an n-type
semiconductor with a narrow band gap (1.3-2.1 eV) (11).

Experimental method:

Chemical bath deposition is a very low-cost technique, the system consists of simple laboratory tools, as shown
below, where the solution is mixed with a magnetic stirrer that contains a thermostat to obtain a homogeneous
solution(12) for the production of thin film of nickel oxide (NiO), copper oxide CuO and their mixture of NiO-CuO,
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first (0.1gm) of nickel chloride and copper chloride. Finally, (1.2gm) potassium hydroxide dissolved in 20 milliliters
of distilled water is added to each solution. Similarly, (0.05 gm) nickel chloride and (0.05 gm) copper chloride are
dissolved in 20 ml of distilled water, then the last solution (0.12 gm) of potassium hydroxide dissolved in 20
milliliters of distilled water is added. Glass slides are used as a substrate in the preparation of thin film oxides after
cleaning with local cleaning powder, methanol and, finally, distilled water(13). The temperature of deposition was
kept at 600c for 48min. Transmittance and absorbance were calculated before and after annealing at 300°C using a
type device (spectrophotometer 2000.721) within the wavelength range (320-900 nm) we used the weighted method
to calculate the thickness, then the energy gap, the optical absorption coefficient constants were calculated for each
oxide(12).

Result and Discussions:-
The optical properties of CuO and NiO have been measured for both the semiconductor and its mixture.

Figure (1) shows the measured transmittance, absorbance and reflectance of CuO and NiO thin film before and after
annealing at 300°C.The effect of annealing at 300°C was more clear and affected by the optical properties of nickel
oxide than copper oxide, and this can be explained by the nature of the internal structure of these oxides and the
degree of recrystallization. The absorption coefficient decreases exponentially with increasing wavelength as in the
case of the NiO nanoparticle, this behavior is typical of some semiconductor and occurs for several reasons,
including the internal electrical fields in the crystal, the stress that distorts the grid resulting from the deficiency and
the inelastic dispersion of the phonon loadcarrier(14). Absorbance increases as the wavelength of both members
decreases, explains that the incident electron did not stimulate the electron and transfer it to the valance band
because its energy is less than the energy gap of metal oxides, and increases more after annealing, which reduces
crystal defects.
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Figure(1):- Show transmittance , absorbance and reflectance for (a- NiO thin films) (b- CuO thin films).

Both layers' extinction coefficient and refractive index were calculated, and the results are shown in Figure (2).
After annealing, the extinction coefficient and refractive index of NiO films are almost constant throughout the
wavelength range, whereas copper oxide exhibits constant extinction and refractive index changes almost

throughout the wavelength range.
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Figure(2) show extinction coefficient and refractive index for (a - NiO thin films) (b- CuO thin films)
After annealing, the energy gap between oxides and their mixtures decreases. Thermal treatment has a wide range of
effects on two compounds, which could be due to the degree of crystallization of each compound at 300°C, as shown

in figure (3).

The energy gap of nickel oxide increased from 2.5 eV before annealing to 2.75 eV after , with the increase from
ideal values explained by Nano structures formed in the deposited layers (15) . After annealing, the band gap of CuO
decreases from 2.1eV to 1.8eV due to layer recrystallization (16).

366




ISSN: 2320-5407 Int. J. Adv. Res. 9(03), 364-368
300 : s
==hefor annealing (a) =+=pefore annealing (b
250 |  —s=after annealing at 300 200 ~a=after annealing at 300
i
o200 - o
E | £ 150
| Q
% 150 1 o
f Nty £ 10
3 100 =
|
5 | 50
0! . .l
0 1 2 3 4 5
0 1 2 3 4 5
hveV hvev

Figure(3):- show the variation of energy gap before and after annealing at 300°C for (a) CuO thin film (b) NiO thin
films.

As shown in figure (4), combining equal amounts of CuO and NiO solutions produces a layer with different optical
properties. The mixture's transmittance decreases, as evidenced by the energy gap value and transition type.

This Nano structure has a high level of absorbency relative to other Nano structures of the same composition but
different proportions, suggesting a decrease in the energy difference, and This doping essentially lowered the
distance between the conduction and valance bands while still lowering the energy gap, creating this mixture an
excellent material for gas sensing. When this Nano-mixture is added to some basic lubricant oils, it reduces fraction
and corrosion between contact metals (17)
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----- Figure (4):- Show the band gap , transmittance and absorbance for the mixture.
Conclusions:-

After annealing, the energy gap for CuO thin films decreases and increases for NiO thin films.
The crustal structure formed within the layers influences the energy gap values of the prepared layers.

The calculated energy gap supports the formation of Nano structures by a shared of evidence. A good gas sensor is one
of'its applications.
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