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Toclarify the reasons for improvement in the catalytic activity of Cos04 by repeated use of the catalyst
for catalytic ozonation of NHs in water, detailed analysis on physical and chemical properties of the
catalyst before and after the improvement were conducted. Basically, there was no change in the
crystalline phase and surface area of the catalyst during the repeated uses and was no significant
difference in particle morphology and oxidation state of Co on the surface to explain the improvement.
[t was found that nitrogen species were accumulated on the catalyst during the repeated use. IR study
for the catalysts before and after the improvement demonstrated that the nitrogen species was not a
simple ammonium salt |ike NHsCl, which was the reactant. Amount of surface hydroxyl group was decreased
after the improvement and instead NH stretching bands were observed. In addition, NHs in water was
crucial factor for the improvement and the catalytic activity was not improved for Coz0; calcined at
high temperature. Based on these results, it was concluded that Co-NH, (or Co-O-NH,) was formed by
the reaction of the hydroxyl group on the surface of Cos0; with NHs*, resulting in the improvement in
the catalytic activity by the repeated use for the reaction.

To generate Co-NH, (or Co-0-NH,) efficiently, we investigated the treatment of Coz0s; in gas phase NH;
under heat conditions. It was found that gas phase NH; reacted with Cos04 at around 773 K and nitrogen
species were introduced on the surface of Cos0s. However, the obtained Cos0s showed only low catalytic
activity for the catalytic ozonation of NH;* in water. The low activity of the catalyst may be due
to formation of the nitrogen species different to Co-NHx (or Co—0-NHx), which was formed by the reaction
with NHs in water, or reduction of the Co30, surface with gas phase NH; during the treatment. Another
attempt was the treatment of Cos04 in the aqueous solution with high NHsCl concentration. It was found
that this method was effective for the improvement in the catalytic activity. This novel method is
expected to lead to development of more active Coz0s catalyst.




