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Development of UV-Vis and Vis TiOz photocatalysts by
modification with nitrogen, carbon and metals

A. W. MorawsKi

West Pomeranian University of Technology, Szczecin, Institute of Chemical and
Environment Engineering, E-mail: antoni.morawski@zut.edu.pl

Recently, titanium dioxide is commonly used in the photocatalytic water treatment and
air purification for decomposition and oxidation of different pollutants. A lot of
modification procedures of pristine material by metal or non-metal species were
proposed to obtain the TiO, photocatalysts with high photoactivity under both UV-Vis
and Vis radiation.

The large scale laboratory installation of 0.5 kg capacity for preparation of a base TiO;
photocatalyst was developed by Institute of Chemical and Environment Engineering.
Commercial titanium dioxide manufactured by Grupa Azoty Chemical Plant Police
S.A. (Police, Poland) was used as a starting material for the photocatalyst preparation.
This base photocatalyst was further modified using various modifying agents,
including carbon, nitrogen, carbon and nitrogen, metal (Fe, Co, Ni) or graphene.

The photocatalytic activity of the prepared modified TiO, was evaluated through the
degradation of model organic compounds in water under UV-Vis and Vis light as well
as air purification and antibacterial testing. Both acetaldehyde and acetic acid were
mineralized by the modified TiO,. Also, NOx removal from air was confirmed. In the
case of water purification the removal of dyes and phenol were performed.

Finally, the ability for adsorption of SOz and CO, on a modified base TiO; has been
demonstrated. Moreover, modification of TiO; by graphene was found to be very
promising.
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