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Abstract: In this paper, we investigate the structural, electronic and optical properties of
tetragonal and cubic phase of Sr;NiWOs. The calculations have been performed using the
FP-LAPW method in the framework of perturbation density functional theory whit
GGA+U approximation by Wien2k package. In this research structural properties of
SroNiWOs such as lattice constants, bulk modulus and its derivative properties are
investigated during structural calculations. The result of band structureshow that there is
bandgap 2.80 eV for tetragonal and 2.73 eV for cubic phase. The calculated are in good
agreement with theoretical and experimental results.
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Abstract: In the present work, we have developed a simple and cost-effective
solvothermal method for the preparation of Ni(OH),, NiO and Ni nanoparticles. First
Ni(OH), nanoparticles was synthesized via solvothermal process. Later the as-synthesized
Ni(OH), nanoparticles was used as a precursor to prepare NiO and Ni nanoparticles by
calcination at elevated temperatures. The obtained nanostructures were characterized by X-
ray powder diffraction (XRD), transmission electron microscope (TEM) and scanning
electron microscopy (SEM) to evaluate their crystallinity, morphology, size and
composition. Synthesis conditions were altered in a controlled manner to understand the
role of various factors especially the duration and temperature of the calcination on the
final products. The results proved that the synthesis condition would be possible to tailor to
reach different Nickel based nanoparticles. The synthesized NPs were used for the first
time for dye decomposition using methylene blue (MB) as a model pollutant at pH=7 and
room temperature in presence of UV light. Sonophotocatalytic tests proved that NiO NPs
had higher performance in dye degradation. In addition, since no toxic chemicals were
used during the synthesis process, the results of this study can potentially be of both
academic and industrial importance in the developing of facile synthetic process toward the
preparation of other nanomaterials.

Keywords: Nickel based nanoparticles, Synthesis, Solvothermal method, characterization,
sonophotocatalist.
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