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Abstract

Photocatalytic properties of nitrogen doped titanium dioxide were investigated. Photocatalytic degradation of methylene blue
under UV and visible light was carried out to characterize N-doped TiO,. The result of XPS indicated that nitrogen atoms
substitute for oxygen sites within the crystal structure of TiO,. In the UV-Vis DRS spectra, N-doped amorphous TiO, ab-
sorbed UV light with little absorption of visible light, while the absorption of visible light of amorphous/anatase TiO, remark-
ably increased. Methylene blue photocatalytic degradation appeared by the irradiation of UV or visible light onto the N-doped
anatase phase of TiO,. However, the degradation rate of visible light was lower than that of UV light. The photocatalytic
degradation rate of the amorphous/anatase TiO, sample was higher than that of the anatase TiO,. These results indicate that
the high surface area of amorphous/anatase TiO, sample, which was about three times larger than those of the anatase TiO,
sample, may be related to small particles of N-doped anatase TiO..
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Table 1. Photocatalytic Degradation Conditions

Distance® 15 ¢cm

2.5 x 10 mol/L

Methylene blue concentration
Reaction volume 60 mL
Catalysts loading 01 g

Reaction temperature room temperature

pore size : 0.2 um

Syringe filter (Advantec, CS020AS)

Sampling volume 3 mL

“between bulb tip and solution surface.
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Figure 1. XRD patterns of N-doped TiO, samples.
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Table 2. Textural Characteristics of PT, HT, and AT

o1&

Phase a, (BET)/m’g" Specific pore volume/cm’g Average pore diameter/ A
PT amorphous 287.0 0.274 35.14
HT amorphous/anatase 236.8 0.283 39.55
AT anatase 86.9 0.212 76.98
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Figure 2. (a) Nitrogen adsorption-desorption isotherms of N-doped
TiO, samples. (b) Pore size distribution calculated from the isotherms
shown in (a).
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Figure 3. XPS spectra of N 1s for N-doped TiO, samples.
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Figure 4. DRS spectra of N-doped TiO, samples.
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Figure 5. Photocatalytic degradation of MB by (a) PT and (b) HT
under UV and visible irradiation.
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Figure 6. Photocatalytic degradation of MB by (a) AT and (b) RT
under UV and visible imadiation.
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