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Abstract

The present study has investigated the possibility to apply electrochemical oxidation in treatment of polycyclic aromatic hydrocarbons (PAHs) in water. The reaction kinetics of naphthalene, fluoranthene, and pyrene oxidation have been studied in a batch recirculation experimental setup applying a commercial one-compartment cell of tubular design with Ti/Pt90-Ir10 anode, and the rate has been evaluated upon variations in current density, electrolyte composition and concentration. All three PAHs were degraded by direct anodic oxidation in Na2SO4, and the removal rates where significantly enhanced by a factor of two to six in NaCl due to contribution from the indirect hypochlorite oxidation. Second order reaction kinetics was demonstrated for the degradation of naphthalene in all electrolytes whereas fluoranthene and pyrene followed first order kinetics. Decreased current density from 200 to 50 mAcm-2 decreased the removal rates, but at the lowest current densities investigated (15 and 25 mAcm-2) both the removal rates and the current efficiencies of the PAH oxidation were significantly enhanced. This observation is believed to be due to the suppression of the water oxidation side reaction at the low applied voltages. A proof of concept study demonstrated the applicability of the electrochemical oxidation technique for larger scale use.       
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