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Abstract:

This work investigates the effect of the solvent ratio (water/ethanol) on the structural and
optical properties of nickel oxide (NiO) powder synthesized by the sol-gel method. The
samples were prepared using different ethanol/distilled water ratios (0%, 30%, 40%, 50%,
60%, 70%, and 100%) while keeping all other preparation parameters constant. The X-ray
diffraction (XRD) results revealed that all prepared samples possess a face-centered cubic
(FCC) crystal structure with a preferred growth orientation along the (200) crystallographic
plane. The results also showed that the ethanol ratio significantly affects the diffraction peak
intensity, crystallite size and average strain, indicating its direct influence on the crystallinity
and structural ordering of the material. Fourier Transform Infrared Spectroscopy (FTIR)
analysis confirmed the formation of the characteristic Ni-O bond of nickel oxide. The optical
analysis (UV-Vis) showed variations in both transmittance and absorbance with changing
ethanol ratios, where transmittance increased and absorbance decreased gradually with
increasing wavelength. The optical band gap was determined using the Tauc relation, and the
results revealed variations in the band gap values from one sample to another due to
structural modifications and defects within the material. Furthermore, the Urbach energy (Eu)
results indicated changes in the structural disorder and defect states of the synthesized
samples. The study demonstrated that controlling the ethanol ratio during the synthesis
process is an effective approach for improving the structural and optical properties of sol—gel
derived nickel oxide.

Keywords: Nickel oxide (NiO), Sol-gel method, Ethanol ratio, Structural properties, Optical
properties, X-ray diffraction (XRD), Ultraviolet—Visible spectroscopy (UV-Vis), Urbach
energy.
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