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Titanium dioxide, TiO,, is widely used for photocatalyst by using solar energy
becoming reaction, for the photocatalyst which used in many applications such as
pigment, painting, antibacterial coating, etc. However, TiO, can be active in Ultra-Violet
region, therefore, many researchers would like to improve TiO; in visible light region.
Doping both cation and anion in TiO, have been considered to improve TiO; active in
visible light. Moreover, nitrogen efficiently improve TiO, in visible light more than
cation. On the other hand, co-doping cation can be effective as well. Thus, the
combination of Fe, Cr, La and nitrogen modifying TiO, can obtain high photocatalysis
phenomenon. Extensive research has been conducted on enhancing the
photocatalytic activity of Lanthanum titanium oxide (La,Ti,O;) based photocatalysts.
However, these photocatalysts were found to be inactive under visible light. To
consider the limitation, a modification was developed by co-doping Fe and Cr on
La,Ti,O; to enable visible light driven photocatalytic response. Apart from that, the
doping with nitrogen ions (N), a non-metallic element, enhances the decreasing of
band gap energy, leading to improve photocatalytic efficiency. In this work, Fe and Cr
co-doped La,Ti,O;7 was prepared by sol-gel method. In addition, (Fe, Cr) La;Ti,O7 was
calcined with various-temperatures under nitrogen atmosphere. Result revealed that,
the (Fe,Cr) La,Ti,O7 calcined at 1250°C under nitrogen atmosphere for 24h exhibited
the maximum of methylene blue degradation under visible light. The results showed
that, the (Fe,Cr)-La,Ti,O; calcined at 1250°C for 24h exhibited the highest methylene
blue degradation under visible light for 180 min. Synchrotron X-ray absorption
spectroscopy indicated that Fe and Cr were substitutionally located adjacent to the Ti
atom within the La,Ti,O; structure. This transition metal substitutionally facilitated
electron transfer and perturbed the p-d hybridization by modifying the local electronic
structure of the surrounding oxygen atoms and transition metal ions, thereby reducing
the band gap energy and enhancing the photocatalytic capability. Especially, the
strongly effect for photocatalytic activity was shown nitrogen doping that the XPS
indicated the bonding structure which was Ti-O-N and Ti-N exhibiting XPS and PES



analysis. The nitrogen atoms was substitution by took place oxygen site sharing corner
TiOg in octahedral site. The photocatalytic activity was high efficiency corresponding
to nitrogen with a narrow band gap caused by mixing N2p states with O2p states and
extended the optical absorption, thereby resulting in the generation of more electrons

and holes
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