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Abstract

In order to improve the photocatalytic properties of TiO, nanoparticles
synthesized by sol-gel method, surface modification was conducted by
iron using an impregnation-ultrasound method. XRD, FE-SEM, EDX and
FTIR analysis showed Fe®** ions doped in TiO, nanoparticles with
anatase nanocrystalline structure. Based on the UV-vis DRS results,
the presence of iron in the TiO, structure caused the light absorption to
extend to the visible region and reduced the band gap of nanoparticles to
293 eV. The activity of TiO, and Fe-TiO, nanoparticles in
the photocatalytic degradation of direct blue 71 (DB71) dye was
investigated under visible light irradiation. Dye degradation reached
90.3% after 180 minutes of irradiation using Fe-TiO,, which indicates
the high activity of nanophotocatalyst under visible light irradiation.
The main reasons for increasing the photocatalytic activity of Fe-TiO, are
reduction of crystalline size, creation of new energy levels, high
absorption of visible light and appropriate charge transfer. A mechanism
for the effect of iron on the performance of Fe-TiO, was presented.
Degradation reaction kinetics and stability of Fe-TiO, nanophotocatalyst
were investigated.
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Figure 5. (a) UV-vis DRS of Fe-TiO, nanoparticles, (b) plot of the Kubelka-Munk function against the photon
energy of Fe-TiO; nanoparticles.
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Figure 6. (a) Plot of DB71 dye degradation using TiO; and Fe-TiO, nanophotocatalysts, (b) Pseudo-first-order kinetics for DB71 dye
degradation using Fe-TiO, nanophotocatalysts.
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Figure 7. Photocatalytic mechanism of Fe-TiO, nanoparticles under visible light irradiation.
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Table 1. Photocatalytic performance of different Fe-doped TiO; photocatalysts.

Photocatalyst Contaminant Irradiation source Irradiation time Photocatalytic
0.25Fe-TiO,  Methylene blue (MB), 10 mg/L ~ Xenon lamp (35 W) 180 77 [25]
- 2,4-dichlorophenol (2,4-DCP), Tungsten halogen
0.57Fe-TiO, 50 mg/L lamp (1000 W) 300 40 [48]
0.5-Fe-TiO, Phenol, 10 mg/L Xenon lamp (300 W) 90 34 [27]
o Tungsten halogen
3Fe-TiO, Methylene blue (MB), 5 mg/L lamp (200 W) 150 97.3 [43]
Fe-TiO, DB71, 15 mg/L Xenon lamp (55 W) 180 90.3 P\:\fgﬁ?t
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Figure 9. Recycling activity of Fe-TiO, nanophotocatalyst.
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