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Decomposition of nitrogen oxides over photocatalysts
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Photocatalytic decomposition of N;O at room temperature was studied. NzO can decompose
into N and O; in stoichiometric ratio (2: 1) on a Pt (1.5 wit9%)/TiO; photocatalyst in the presence
of water vapor, while it can not do so in the absence of water. It is noteworthy that 0, evolved
even at room temperature. In generally, O, is hardly released into a gas phase as a product at low
temperatures because of the adsorption on the catalyst surface, Water plays an important role for
the stoichiometric decomposition in this system. The photocatalytic activity did not depend on
the pressure of water vapor so much, suggesting a small amount of water was enough to be
effective. The activity was increased with an increase in the N,O pressure (10-126 torr). On the
Pt /TiO; photocatalyst, platinum works for charge separation of electrons and holes produced in
TiO, by irradiation and as catalytic sites for dissociation of N,O. N,O is reduced to N, by atomic
hydrogen formed on a platinum surface by photoreduction of water. 0, is evolved by photooxida-
tion of water on a TiO, surface. Thus, water is ¢ycled and N,O decomposes into N, and O, as a

whole reaction.
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