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ABSTRACT

In this project, copper (Il) oxide nanoparticles doped with chromium, manganese, iron, cobalt,
nickel, zinc and sulfur ions were prepared by chemical deposition. Physicochemical properties of the
synthesized nanoparticles were investigated by using infrared, thermal analysis, X-ray diffraction, scanning
electron microscopy equipped with X-ray diffraction energy detector, transmission electron microscopy,
reflectance spectroscopy, dynamic light scattering and zeta potential techniques.

The photocatalytic activity of the prepared nanoparticles in the photocatalytic degradation of methylene blue
and methyl orange was studied under sunlight. The effect of various parameters such as the amount of
photocatalyst, hydrogen peroxide and ambient temperature was investigated. The results showed that the
photocatalytic activity of nanoparticles depends on the amount and type of doped elements. According to the
obtained results, it was found that the photocatalyst CuO:S/CuZnO has a better performance than the
synthesized photocatalysis in the degradation of MB and MO dyes.

The kinetic study of the photocatalytic degradation reaction of methylene blue and methyl orange showed
that the reaction follows a quasi-first-order mechanism. Thermodynamic study of the photocatalytic reaction
showed that the degradation reaction of methylene blue and methyl orange is endothermic and non-
spontaneous. By comparing the obtained data from the kinetic and thermodynamic studies of methylene blue

and methyl orange dye degradation, it was found that the efficiency of the methylene blue photocatalytic

degradation reaction is higher than the methyl orange under the same conditions.
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