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Abstract:

 The photocatalytic transformation of the insecticide chlorpyrifos (O,O-diethyl O-3,5,6-trichloro-2-pyridyl phosphorothioate) have been studied in different types of natural waters such as lake, river, ground as well as in distilled and drinking water under natural sun light and simulated irradiation sources . Physico-chemical properties of the natural water were determined  which were chosen as the major indicators (namely pH, Electric conductivity , Turbidity , Cl-, Na+ , K+   , NO3- , SO4-2 , PO4-3  and NH4+) . Kinetic experiments were monitored with high performance liquid chromatography connected with UV-spectrophotometer detector. It was found that the photocatalytic degradation in all systems used in this work exhibited pseudo first-order kinetics .The effect of the TiO2 concentration (0.02-0.15 g/l) on the degradation percentage of chlorpyrifos was evaluated by using 5 mg/l of the substrate under UV-illumination after 60 min at room temperature.The results verify that the degradation percentage of chlorpyrifos increases with catalysts loading up to a concentration of 0.2 g/l approximately. The enhancement is due to the increasing photon absorption by the photocatalyst. However, as the loading was increased beyond the optimum value, the degradation percentage decreased due to the opacity of the suspension and light scattering.     In order to deduce quantitatively, the chloride ions liberated after degradation of chlorpyrifos under different types of radiation source and in dark. The results showed that the formation of chloride ions during the degradation process continuously, providing that dechlorination takes place The degradation rate constants were always higher for the heterogeneous catalysis in a system (TiO2/UV) compared to the systems (radiation alone, TiO2/Visible or TiO2/Sun).
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