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Abstract:

Recalcitrant pollutant oxidation via water photolysis by ultraviolet radiation at wavelength
A<190nm, has been the subject of intensive research in the past decade. This technique is
one of the so-called advanced oxidation processes (AOP), which are based on the reactivity
of OH radicals; which are able to mineralize organic water contaminants, leading to an
efficient detoxification, purification or remediation, of wastewater. Taking into account the
high quantum vyield of water homolysis, the low penetration depth of radiation at
wavelength A<190nm and the short lifetime of the hydroxyl radicals, high local
concentration of hydroxyl radicals are produced at the quartz water interface. This leads to
a strongly marked heterogeneity of the AOP process, due to a very thin photoreaction zone
at the quartz water interface, which is characterised by diffusion controlled reactions of
short-lived primary radicals with organic substrate. Therefore the aim of this work is to
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deeply understand the relation of hydraulics, optics and reaction mechanism involve in
order to perform an effective photo-reactor design, to experimentally investigate the
oxidation phenomena under different conditions of reactor geometry, flow and mixing in
order to enhance the treatment process applying concepts of process intensification in flow-
chemistry reactors on the micro- and milli-scale.
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