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This study focuses on the analysis of the structural, optical, and electrical properties of NiO/FTO
thin films with varying concentrations from 0.3M to 0.5M. The NiO thin films were prepared by
depositing the solution onto pre-coated FTO glass substrates using the thermal chemical spray
technique at a temperature of 485°C. We calculated the band gap using both conventional and
modern methods, and the results from both methods were consistent. The modern method,
especially for the transmittance data, proved reliable with clear minimum and maximum values.
X-ray analysis confirmed the presence of NiO peaks in all used concentrations, which was also
observed through scanning electron microscopy (SEM). The transmittance and band gap values
decreased with increasing concentration, while the Orbach energy and absorbance values
increased. The band gap value was 3.86 eV at a concentration of 0.3M, and it decreased to 3.75
eV at a concentration of 0.5M. This indicates that the higher concentration is more suitable for
various applications such as solar cells and others.

Keywords: Thin films, thermal chemical spray, band gap, NiO FTO.




