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Thls thesrs descnbes the copper oxide thm films and cupric oxide nanowires grown by
thermal oxrdatlon of copper foils at different temperatures . The morphology and structure of the
copper oxrde thin films and cupric oxide nanowrres have been studied. The optical parameters
such as absorption coefficient and band gap are determined from optlcal absorptlon'
.| measurements. In the first chapter an introduction of nanowires and their common methods of

synthesis are described. Copper ox1de film, cupric oxide nanowires and its syrithesis method are
also dlscussed ' o : } '

In chapter two of this thesis CuO nanowires haVe been synthesized hy heating a Cu foil
in an ambient condition. The copper foil samples were oxidized in air between 300 and 800 °C.
‘The diameters of nanowires ‘can be controlled by changing the annealing temperature The |

‘ morphology, composition, and structure were analyzed by using X-Ray Diffraction (XRD) and |
Scanning Electron MicrOscope (SEM). Increasing the oxidattion temperature produces a
reduction in the density, but increase in the diameter and strength of the nanowires, causing |

' them to adopt a straight morphology. The EDX measurements indicate that the grthh process
began with the formation of thin layer of Cu,0, then thick layer of CuO and ﬁnally, nanowires
are grown on the: CuO. Moreover, from TEM ana1y51s the CuO nanowires exh1b1ted
bi-erystalline property with monoclinic structure.

In chapter three of thls thesis, the effects of copper forls with the smaller grain size,
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(200) oriented and surface roughness were systematically investigated on the growth of cupric
oxide ngﬁowires. Long, high density and aligned éupric oxide nanowires have been synthesized
by héating copper. foils with the smaller grain size and (200) oriented in static air. Annealing
copper thin foil in static air produces large area, uniform and vertically aligned nanowires along
the thin film surface. On the other hand, uniform and aligned nanowires cannot be obtained by
annealing copper foils with the bigger grain sizé and two crystal orientations. The difference is
| attributed to the relaxation of compress stress by outward diffusion of copper ions and inward
diffusion of oxygen along the grain boundaries. The small grain size of the copper foil is
favorable to the growth of nanowires due to the larger number of grain boundaries. i

In chapter four of this thesis, single CuO phase films were prepared -by thermal
oxidation of copper thin films evaporated onto quartz substrate in cylinder air with water vapor.
It was found that in cylinder air with water vapor single CuO phase is formed, whereas mixture

~of random oriented CuO and Cu,0 are formed when oxidized in atmospheric air. The growth
structural and dptical properties of CuO films were investigated. X-ray diffraction studies
indicate that the film is CuO phase and the only oxidation product. Furthermore, the optical
.| gaps of cupric oxide films have been determmed by the transmittance and reflectance spectra. It
can serve as a staiting material for studying Schottky or'metal insulating semiconductor diodes
- with better characteristics based on contacts of CuO with various metals or compound |
semiconductors. . | \
In chapter vﬁVe of this thesis, the growth of high quality crystals of cuprous oxide films |
were gfown on copper foils by thermal oxidation of cupper foils in N, with water vapor. This
: metﬁod proved to be good for preparing cuprous oxide films with high purity and Iarge grain
|'size. X-ray diffraction studies revealed the formation of Cu,O films with prefqn;red (11
orientation. The cuprous oxide diodes fabricated by the above techmque have been studied
usmg current~voltage method.

In chapter six of this thesis, high quality cuprous oxide thin films with large grain size
were grown by thermal oxidation of evaporated copper foﬂs on quartz substrate in N, with |
water vapor. It was found that in water vapor (111) orlented Cu,0 are preferentially formed,
whereas mixture of random oriented CuO and Cu,O are formed when oxidized in air. The

-effects of the film oxidation method heating temperature are mvestlgated In addltlon the
optical band gaps of cuprous oxide thin films have been determined by measuring the
transmittance and reflectance spectra. .

In chapter seven of this thesis presents the overall conclusion and recommendation for

future work in this research area.
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