Comparative study of the photodegradation of chloramphenicol under visible LED irradiation using pristine and Ag doped TiO2 and ZnO photocatalysts
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Abstract

Unregulated discharge of antibiotics has become a global concern for water pollution, of which Chloramphenicol known as emerging pollutant is the pollutant study herein.  This work describes a comparative study of the degradation of chloramphenicol (CAP) in aqueous solution using pristine and Ag-doped semiconductor photocatalysts obtained from TiO2 and ZnO. Varying weight percentages (2.5, 5, and 7.5 wt. %) of Ag nanoparticles were doped on the semiconductor photocatalysts via the sol gel method and then calcined at 500℃ for 3h. The pristine and Ag-doped semiconductor photocatalysts were characterized using UV-Vis, diffuse reflectance spectroscopy (UV-DRS), photoluminescence spectroscopy (PL), Fourier transform infrared spectroscopy (FTIR), and Scanning electron microscopy (SEM). These techniques confirmed the successful synthesis of the pristine and Ag-doped materials. The photocatalytic activities of all materials used for the degradation of CAP were carried out under LED visible light irradiation for 2h; and the effects of various operating parameters (such as doping agent Ag, catalyst loading, pH, and pollutant concentration) were also investigated. The result showed enhanced CAP degradation in Ag doped in comparison to the pristine materials was most suitable for CAP degradation, especially at low pollutant concentration. Lower loadings of the photocatalysts were usually more effective for CAP degradation and the degradation trend in TiO2 was 5 wt. % Ag doped > 7.5 wt. % Ag doped > 2.5 wt. % Ag doped > Pristine, while it was 2.5 wt. % Ag doped > 5 wt. % Ag doped > 7.5 wt. % Ag doped > Pristine in the ZnO. 
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