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Thesis Title Effect of Transition Metal Ions on Photocatalyitc Ability of

Titanium Dioxide Nanoparticles Synthesized by the Modified
Sol-Gel Method

Author Mr. Paruchai Pongwan
Degree Master of Science (Materials Science)
Thesis Advisor Dr. Natda Wetchakun
ABSTRACT 2 4 8 6 9 5

Bare TiO,, Fe-doped TiO,, and Cu-doped TiO, nanoparticles with different doping
amounts of nominal Cu in the range of 0.5-5.0 at% and nominal Fe in the range of 0.5-7.0 at%
were synthesized by the modified sol-gel method. The samples were physically characterized in
order to obtain the correlation between structure and photocatalytic properties by X-ray
diffraction (XRD), scanning electron microscopy (SEM), transmission electron microscopy
(TEM), Brunauer, Emmett and Teller (BET), UV-vis diffuse reflectance spectrophotometry (UV-
vis DRS) and Fourier transform infrared spectroscopy (FTIR). XRD results indicated that phase
structures of all samples were the mixture of anatase and rutile phases. The content of anatase
phase in TiO, nanoparticles increased with increasing doping amount of Fe and Cu. TEM and
SEM images revealed that the shape of all samples were spherical with the average particle size in
the range of 640 nm for Fe-doped TiO, and 10-45 nm for Cu-doped TiO,. Specific surface
areas of all samples were found in the range of 87134 mz/g. The results from UV-vis reflectance
spectra clearly indicated the shift of absorption band edge towards visible region upon doping
TiO, with Fe and Cu. Photocatalytic activity of all samples was examined by studying the
mineralization of oxalic and formic acids under visible light irradiation. The results clearly
showed that Fe-doped TiO, and Cu- doped TiO, sample exhibited higher activity than bare TiO,

and TiO, commercial (Degussa P25).
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X-ray Diffraction spectroscopy
Transmission electron microscopy
Scanning electron microscopy
Energy dispersive spectrometry
Brunuer Emmett and Teller
UV-vis Diffuse Reflectance Spectrophotometry
Fourier Transform Infrared Spectrophotometry
Joint Committee Powder Diffraction Standards
Band gap energy
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