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Background and Objective: Phenol compounds are commonly applied as raw materials
in the production of pesticides, herbicides, and dyes. These compounds are toxic to
animals, plants, and microorganisms. In this study, the sonophotocatalytic degradation of
2.,4-dinitrophenol in aqueous solutions was investigated using organic-mineral polymer
catalysts containing Zink and Cobalt oxides under visible light and ultrasonic (US)
irradiation.

Materials and Methods: The characteristics of the synthesized catalyst were determined
using XRD, FTIR, and SEM techniques. The effect of several key parameters, including
pH (3-9), catalyst dosage (0.3-1 g/L), time (0-90 min), US power (100-200 W/m?), and
initial concentration of 2,4-dinitrophenol (20-100 mg/L), on the degradation efficiency
was also investigated.

Results: After 75 minutes of sonophotocatalytic processing, complete degradation of
2,4-dinitrophenol (20mg/L) was achieved with catalyst dosage of 0.5 g/L, pH of 9.0,
and US intensity of 200 W/m?. Kinetic studies indicated that the sonophotocatalytic
degradation process followed a first-order kinetic model. The results of radical scavenging
experiments confirmed that HO® and O, radicals are the main oxidative species involved
in the degradation of 2,4-dinitrophenol. Furthermore, the reuse of the catalyst for five
consecutive tests showed a slight decrease in removal efficiency.

Conclusion: The results demonstrate that the sonophotocatalytic process, using the
modified organic-mineral polymers with mixed Zink and Cobalt oxides catalyst, can be an
effective method for removing 2,4-dinitrophenol from aqueous media.

and Environment. 2024;17(1):43-58.
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