PHOTOCATALYTIC DEGRADATION OF NITRIC OXIDE IN AN ANNULAR
REACTOR: EXPERIMENTAL STUDY AND CFD MODELING
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Nitrogen oxides (NO,) are major air pollutants associated with combustion processes and urban air pollution. Semiconductor
photocatalysis using titanium dioxide (TiO,) represents a promising approach for passive and active air purification. However, transferring
laboratory-scale photocatalytic performance to larger systems requires an understanding of reaction kinetics, mass transfer, fluid flow and
radiation distribution. This study investigated the degradation of nitric oxide (NO) using TiO, immobilized on glass fiber mesh in an an
annular reactor under simulated solar irradiation. Experimental results were used for the development of a CFD model applicable to
photocatalytic reactor scale-up.
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The results of this study demonstrate that the photocatalytic transformation of NO under humid air conditions proceeds predominantly through two reaction real-scale air purification
pathways, namely reduction to N, and oxidation to nitrate species. A detailed understanding of the governing reaction kinetics is essential for the reliable
interpretation of photocatalytic performance, the optimization of operating parameters, and the rational design of reactors intended for larger-scale Coupling experimental
applications. While annular reactors are intrinsically constrained by their limited air throughput and are therefore not directly applicable to large-scale photocatalysis with CFD modeling
outdoor air purification, computational fluid dynamics (CFD) provides a powerful approach for evaluating reactor performance, optimizing geometrical and provides a pathway toward the
operational parameters, and identifying design modifications that may facilitate the development and scale-up of photocatalytic air treatment systemes. rational design and scale-up of
photocatalytic air treatment
reactors
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