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The effect of CuO doping on Stractural

and optical properties of Ti0,:CdO thin films prepared by spray pyrolysis method.
Munther Ibraheem Salim & Hanan Rida Abd Ali

L.a230046pep@st.tu.edu.iq
University of Tikrit / college of Education for pure science-Department of physics
Abstract :

In this study, thin films of titanium dioxide and cadmium oxide (TiOZ:CdO) were mixd of (50:50)%, and
were prepared and doped with copper oxide (CuO) with doping ratios of (0,1,3,5) %, using the chemical
thermal spray technique at a temperature of 350 °C and a thickness of (125+£15) nm, and on glass bases. The
physical properties were studied, including the structural and the optical properties. The results of X-ray
diffraction revealed the Anatase phase of TiO,with a polycrystalline structure and a quadrangular system,
for TiO, , and cubic for CdO, and we also notice There was a diffraction peaks at (101),(103),(200), at the
corners (25.68,36.4,48.23), respectively, with the dominant growth direction is (101), for TiO,, and we also
notice There was a diffraction peaks at (111),(200),(220), at the corners (33.02,38.56,55.16), respectively,
with the dominant growth direction is (111).

We also notice an increase in the crystalline size as doping rate increased. While the results of atomic
force microscopy (AFM) showed that the distribution of granules on the surface of the membrane, showed
that the grain size increased with increasing doping rates to become (89.06-97.21) nm. It was also shown
that the surface roughness and root mean square value increase when the doping ratio increases nm, and
the RMS (1.02-3.78) nm, respectively. The surface morphology of the thin films was studied using a scan-
ning electron microscope (SEM), as we notice that the nanoparticles are nanotubes in shape, agglomerat-
ed, and clustered in patterns. And different densities. The optical results showed that the transmittance
decreases with increasing percentages of copper oxide (CuO) doping. The results showed that the energy
gap decreased (3.57- 3.49) eV when doping ratios of copper oxide (CuO) are increased.

Keywords: TiO,:CdO, CuO, doping, chemical thermal spray, Anatase. Y
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