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Abstract

Introduction:Diazinon is an organophosphorus pesticide used to control a variety of insects in agriculture and it is
relatively water soluble, non-polar, moderately mobile and persistent in soil, hence, it is a matter of health concern
when using groundwater and surface derived drinking water.

Objective: In this study, Photocatalytic degradation of Diazinon was investigated using the nano-TiO2, as a
photocatalyst and in aqueous solution.

Materials and Methods: The UV source was provided by OSRAM 125W high-pressure mercury lamp and the initial
concentration of Diazinon was 40 mgl-1. In this study, the treatment conditions included the presence of UV and
aeration, pH, amount of nano-Ti02 and the contact time. For the purpose of pre-concentration and extraction of the
Diazinon from the samples, extraction was done using dispersive liquid-liquid microextraction (DLLME) technique
and, then, analysis was done by gas chromatography (GC-FID). The extent of Diazinon degradation was also
determined by COD measurements by titration of the treated solution with KCr207 solution. The toxicity of nano-TiO2
was investigated by daphnia magna bioassay analyses.

Results: The kinetics of Diazinon photodegradation was found to follow the first-order rate law and the rate constant
was 0.099 (min-1). The optimum conditions for the degradation of Diazinon were found to be pH 8, [nano-TiO2] = 0.2
gl-1 and [time] = 120 min, and the removal efficiency of Diazinon and COD were 99.64% and 65%, respectively. The
LC50 (96h) and NOEC (96h) of nano-TiO2 were 1173 and 507 mgl-1, respectively.

Conclusion: The results show that the presence of UV and aeration, has a positive effect on Photocatalytic degradation
of Diazinon and COD removal and the maximum removal of them were due to UV irradiation, exposure time, aeration

and nano-Ti02, respectively. According to the US EPA classification, nano-TiO2 is classified as practically non-toxic.
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