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Abstract

transmittance with rising temperature. It was also observed that the bandgap of
the CdO films decreased with higher annealing temperatures, which contributed
to enhancing the optical properties of the films. For the CuO films, the results
indicated a significant effect of the substrate temperature on film growth, where
increasing the temperature improved crystallization and increased the grain size.
The CuO films also exhibited good optical properties with increased
transmittance and a narrower bandgap compared to films prepared under lower
conditions. Upon depositing a carbon nanotube layer onto these films, it was
found that changes in deposition conditions played a significant role in
improving the quality of the nanotubes. The deposition conditions, such as
temperature and pressure, had a considerable impact on the orderly formation of
the nanotubes, resulting in carbon nanotubes with excellent mechanical and
electrical properties, making them suitable for various applications, such as gas

sensing.
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Abstract

This paper presents a study on the preparation of nanostructured oxides of
cadmium oxide (CdO) and copper oxide (CuO) and their use as catalysts in the
growth process of carbon nanotubes (CNTs). The experiments were conducted
using the chemical spray pyrolysis (CSP) method to deposit these oxides onto
heated substrates, with careful control over several factors such as temperature,
pressure, and the distance between the nozzle and the substrate. The study
primarily focused on examining the effects of these variables on the structural
and optical properties of the thin films prepared, as well as their impact on the

growth of the nanotubes.

In the first phase of the work, CdO and CuO oxides were prepared using
the chemical spray pyrolysis technique, where these oxides were deposited onto
various substrates at different temperatures. The influence of air pressure on the
optical and structural properties of cadmium oxide (CdO) and copper oxide
(CuO) films was determined, along with the effect of substrate temperature and
nozzle-to-substrate distance on the same properties. These variables allowed for
the production of thin films of the oxides, which were characterized using
analytical techniques such as X-ray diffraction (XRD), scanning electron

microscopy (SEM), and optical property measurements such as transmittance

and bandgap .In the second phase of the study, a layer of carbon nanotubes (20

nm) was deposited onto the prepared films of CdO and CuO oxides. This phase
aimed to investigate the effects of variations in deposition conditions on the
structural properties of the carbon nanotubes. The focus was to understand how
temperature and pressure during the deposition process influence the formation

and growth of the nanotubes.

The results showed that the CdO and CuO oxides prepared using the
chemical spray pyrolysis technique exhibited a distinct crystalline structure and

demonstrated favorable optical properties. The CdO films showed increased

127



University of Mosul

N

~—y

College of Science TR

Preparation of Nano Oxides their use as a catalyst in the

construction of Carbon Nanotube

Tawfiq Muhammed Amin Hussein Yuns

M.Sc.

Science Physics

Supervised by

Prof. Dr.
Mazin Ahmed Abed Qazal

1446 A.-H 2025 A.D



