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ADVANCED OXIDATION PROCESSES FOR WASTEWATER TREATMENT
Abstract: 

The treatment and safe disposal of hazardous organic waste material in an environmentally acceptable manner and at a reasonable cost is a topic of great universal importance. There is little doubt that biological processes will continue to be employed as a baseline treatment process for most organic wastewaters, since they seem to fulfil the above two requirements. However, biological processes do not always give satisfactory results, especially applied to the treatment of industrial wastewaters, because many organic substances produced by the chemical and related industries are inhibitory, toxic or resistant to biological treatment. Therefore, advanced technologies based on chemical oxidation may be the only viable options for decontaminating a biologically recalcitrant wastewater. Such oxidation technologies are broadly referred to as advanced oxidation processes (AOPs) including wastewater remediation based on ozone, hydrogen peroxide, hydrogen peroxide/ferrous iron catalyst (the so called Fenton's reagent), UV irradiation, photocatalysis, high energy ultrasound, electrochemical oxidation and wet air oxidation (WAO) processes. 

The role of chemical oxidation depends on the treatment objectives and may vary from partial remediation to complete mineralization. In the case of partial treatment, chemical oxidation aims at the selective removal of the more bioresistant fractions and their conversion to readily biodegradable intermediates that can subsequently be treated biologically. Coupling chemical pre-oxidation with biological post-treatment is conceptually beneficial as it can lead to increased overall treatment efficiencies compared to the efficiency of each individual stage.

The aim of this presentation is twofold: (i) to review recent developments and highlight some important aspects that need to be addressed when considering water treatment by hybrid schemes involving AOPs, biological methods, separation etc, (ii) to exemplify the aforementioned approach through case studies of industrial effluent and potable water treatment.

