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Abstract — In this study, iron-doped TiO,(Fe/Ti) mixed oxide nanoparticles were prepared with the Fe* content varying
from 2.5 up to 99.5 mol% to shift the absorption onset into the visible part, and to enhance the efficiency by retarding the e™-h*
recombination, While they were characterized by UV/VIS, TEM-EDP, XRD, EDAX, and XPS, photonic efficiency was also
investigated with the degradation rate of dichtoroacetate (DCA) and light intensity measured by actinometry (2.68 uE/sec).
TEM-EDP and XRD showed that particles were in the form of anatase with the diameter of ca. 4 nm. Appreciable red-shift in
UV/VIS absorption spectra was observed with the addition of Fe, starting UV/VIS absorption in the case of 10% Fe/Ti at
around 0.5 eV less than in nano-sized pure TiO, {around 3.42 V). EDAX verified that the amount of Fe in the prepared mixed
oxides was obtained as wished, and XPS revealed that Fe(ITl) existed in TiO, lattice. Measured photonic efficiency turned out
to be increased up to 0.22 at 10 mol% Mo, and then decreased as Fe content kept increasing higher than that. This was
explained by the changing prevailing phenomena - electron trapping and recombination - as the amount of dopant increased.
While photocatalytic decomposition of DCA was not taken place with pure TiO, using a 385 nm cut-off filter, DCA degrada-
tion rate with 109 Fe/Ti was the same as that with pure TiO, with a 320 nm cut-off filter under the same experimental con-
ditions. From this result, it was concluded that the absorption of light around 400 am was for the bandgap transition and could
be used to degrade the contaminated organics.
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Fig. 1. Plot of In(¢t) vs. photon energy for various Fe/Ti.
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Fig. 2. (a) Electron micrograph of 2.5% Fe/Ti and (b} Eleciron diffrac-
tion pattern of 2.5% Fe/Ti.
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Fig. 3. X-ray photoelectron spectra of Fe 2p level for Fe/Ti.
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