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Influence of rapid heat treatment on the photocatalytic
activity of barium titanates
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ABSTRACT

Barium titanate photocatalysts were synthesized via a sol-gel method involving a unique, cost-
effective calcination technique that includes rapid heating and short exposure. The samples were
characterized by XRD, PL, DRS, IR, and nitrogen adsorption-desorption measurements. The
photoreduction activity of the samples was investigated by the photocatalytic conversion of CO» to CO.
As references, commercially available cubic and tetragonal barium titanates were used, with the
addition of benchmark P25 TiO,. Increasing the calcination temperature resulted in increased primary
crystallite sizes, decreased specific surface areas, and slightly redshifted band gaps. The homemade
samples had significantly superior photoreduction activity, surpassing that of all references, including
P25 TiO,. The high photoactivity was attributed to the favorable conduction band maximum position
of barium titanate and to the specific surface areas that changed per the efficiency of the samples.
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OSSZEFOGLALO

Barium-titanat fotokatalizatorokat allitottunk el egy, a szol-gél moddszer soran alkalmazott
koltséghatékony kalcinalasi technikaval, ami gyors felflitést és rovid hékezelést foglal magaba. A
mintakat XRD, PL, DRS, IR, és nitrogén adszorpcid-deszorpcid mérésekkel jellemeztik. A
fotoredukcids aktivitast a CO, CO-da torténd fotokatalitikus konverzidjaval vizsgaltuk. Referenciaként
kereskedelmi kobos és tetragonalis barium-titanatokat, illetve P25 TiO,-ot hasznaltunk. A hdmérséklet
emelése megn6tt primer krisztallitméreteket, csokkend fajlagos feliileteket, és voroseltolodott tiltottsav-
szélességeket eredményezett. A sajat készitésii mintak a referencidknal jelentdsen jobb fotoredukcios
aktivitassal rendelkeztek, még a P25 TiO,-ét is felillmulva. A nagy hatékonysagot a kedvezd vezetési
sav pozicioval és az aktivitdsokkal 6sszhangban valtozo fajlagos feliiletekkel magyaraztuk.
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