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- Abstract

The high specific surface area and the photocatalytic activity of
nano-TiO, particles has been a subject of study that draws worldwide
attention in recent years. Numerous studies on TiO,-based -catalysts
capable of utilizing visible light as the energy source has been proposed,
and the vast majority of these studies involved the doping of metals (Pt, Fe,
Eu...etc.) or nonmetals (N, S, F...etc.) into commercially available TiO,
particles. In this study, the nitrogen-doped -catalytic particles were
produced in a plasma environment that utilized only gaseous TTIP, H,O,
and N, as the reactants. The particles were characterized by SEM, TEM,
EDS, XRD, and UV-VIS spectrophotometer.

The particle synthesis process through the plasma reactor
successfully yielded nano-size particles (<100 nm) with nitrogen impurity
in the TiO, structure. The results of the gas-phase toluene decomposition
experiments in a batch reactor demonstrated the photocatalytic activity of
the doped TiO, particles excited by both UV light (365 nm, 10W) and
visible light (fluorescent 10W) sources. Further experiments using
continuous-flow reactor also showed that the photocatalysts produced in
this study performed markedly better than the commercial P-25 (Degussa)
and ST-01 (Shitoga) TiO, photocatalysts with respect to the toluene

decomposition under visible light.
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Fig.1 Nanoparticle Characterization by XRPD  Fig 4 Decomposition efficiency of toluene by
Photocatalysis(batch reactor)

Fig.2 SEM picture of particles collected at

tube wall. Fig.5 Decomposition efficiency of toluene by

Photocatalysis(Visible light; continuity reactor
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Fig.3 UV-visible absorption spectrum
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