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ABSTRACT

The removal of hazardous pollutants which are harmful, even at very low concentrations,
to human health and the environment is a challenging task. Standard techniques used to
remove such pollutants from water often produce a polluted sludge that needs to be dis-
posed of as hazardous waste. Photocatalytic degradation is an advanced oxidation process
that might allow full mineralization of the pollutant with zero discharge of hazardous
waste. However, most current devices performing photocatalytic degradation processes
usually suffer from low efficiency due to technical problems that hinder efficient contact
between the pollutant, the light and the catalyst. The system presented in this study aims to
optimize this contact and allows photodegradation of polluted effluent flowing continuously
through it. The system was used to study photodegradation of acetaminophen and picric
acid. Under UVC radiation (254 nm), both pollutants underwent non-catalyzed pho-
todegradation that followed zero-order kinetics. However, the addition of TiO2 accelerated
the process, reducing half lives to 25% of their respective non-catalyzed values, and com-
pletely changing the reaction mechanism: the catalyzed processes obeyed second-order
kinetics law. When a relatively low concentration (2 ppm) of pollutant was treated with the
device, it was completely removed within about 1 h of irradiation time.
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