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Abstract

A combined treatment based on electrochemical oxidation on boron-doped diamond (BDD) anodes
and UV-C irradiation was used to degrade the emerging contaminant coumarin, an ingredient of
many personal care products. The efficiency of the process was assessed by monitoring the
coumarin concentration decay and the total organic carbon (TOC). The effect of chloride was
evaluated and the occurrence of inorganic chlorinated products was quantified.

The photo-assisted electrochemical degradation resulted in a faster removal and mineralization of
the pollutant, compared to the treatment without UV irradiation. The observed synergistic effect
was mainly ascribed to the ability of UV light to activate the peroxides electrogenerated during the
electrolysis.on BDD. An additional contribution was due to the photolysis of electrogenerated
hypoclorite/hypoclorous acid in the presence of chloride. UV irradiation reduced the amount of
residual active chlorine but not of chlorates. TOC analysis showed that mineralization occurred
together with coumarin removal from the solution, indicating that no persistent organic by-products
were formed during the treatment.

The possibility of reducing the energy consumption of the process by shortening the exposure time

of the solution to UV light was also investigated.
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