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Doping nickel oxide NiO with antimony Sb using thermal

spray technique to study the optical properties.
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Abstract:

Thin films of nickel oxide (NiO) doped with antimony (Sb) were prepared using the
thermal sputtering technique at different concentrations (15%, 11%, 7%, and 0%) of Sb,O,
at a base temperature of 450°C. Optical analyses showed that the introduction of antimony
significantly affected the optical properties of the films. A gradual decrease in the transmit-
tance of the films was observed with increasing Sb,O, concentration, while the absorbance
increased significantly in the visible range. The absorption coefficient also showed a sig-
nificant increase with increasing antimony content, indicating an improved ability of the
films to absorb light due to the formation of energy levels within the optical bandgap. The
optical bandgap gradually decreased from 3.86 for the pure films to 3.8 at the highest Sb,O,
concentration, which is attributed to the formation of defect states within the crystal lattice
due to the introduction of Sb3+ impurities.

Keywords: Sb - NiO, thin films, optical properties, chemical sputtering.
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