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Abstract

In this work, we successfully prepared thin films of pure hematite (« — Fe, 03)
and nickel-doped Fe, 05 with different doping ratios (2%,3,4%, and 8%) using
the spray pyrolysis technique at a substrate temperature of 400°C and a
precursor concentration of 0.4mol/l . The aim of this study was to investigate
the effect of nickel doping on the optical and structural properties of iron oxide
films. The characterization techniques used included X-ray diffraction (XRD),
Fourier-transform infrared spectroscopy (FT-IR), and UV-Visible
spectroscopy.

The XRD results revealed the formation of the alpha phase (¢ — Fe, 05 ), with
the (104) plane as the preferred growth orientation, and showed that the crystal
structure was not affected by nickel doping. The grain size of the thin films
ranged between 10.26 and 46.06 nm, depending on how the host crystal lattice
interacted with the dopant atoms. The optical band gap values varied between
2.5 eV and 2.18 eV. Optical analysis also showed that transmittance decreased
with increasing doping ratio, with the highest transmittance recorded at 86.1%.
Keywords: Thin film, iron oxides, nickel, spraying pyrolysis.
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