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Introduce of oxygen vacancies into the metal oxides and amount control of these
by unique soft synthetic process
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Low-dimensional growth titanium and zirconium oxides were used as starting
materials, and were mixed with hydroxylamine as a nitrogen source. When the sample was calcined
under vacuum, a large amount of oxygen vacancies ware introduced. For the titanium oxide system, the

content of oxygen vacancy can be controlled by the re-calcination temperature in oxygen-containing
stream to partially oxidize the introduced oxygen vacancies, while can not for the zirconium oxide
system. The control of the content of oxygen vacancies in the zirconium oxide system was achieved by
controlling the degree of vacuum during calcination.
When the photocatalytic activity of the obtained samples was evaluated under visible light
irradiation, a significant dependence of the photocatalytic activity on the amount of oxygen
vacancies was observed in the titanium oxide system, while in the zirconium oxide system, no
dependence was observed.
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