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Photocatalytic oxidation of water to O, over Nb®>*-dopant of r-TiO,
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Abstract: Photo-catalyst of rutile TiO, with different Nb>" doping concentrations were prepared by low temperature
hydrolysis using Tetrabutyl titanate(C,sH3604Ti) as raw material. Powders were characterized by XRD, PL, DRS and
BET. Using Fe*" as electron acceptor at pH 2.0 under UV irradiation and visible radiation, the effects of various Nb>"
doping concentration on the photocatalytic oxidation activity of Nb>* doped rutile TiO, particles were investigated. The
relationships between the DRS, PL spectra with the photaocatalytic activity were also discussed. The results show that
with appropriate concentration in 0.5%—3.0%, Nb>" is doped into rutile TiO, lattice without causing any change in rutile
TiO, crystal structure. Therefore, surface oxygen vacancies and the donor energy level near the bottom of the conduction
band lead to easier separation of photoinduced electrons from holes to achieve stronger photocatalytic activity. The
highest photocatalytic oxygen evolution and PL spectra intensity are achieved with the O, evolution speed of 480
pmol/(L+h) and 78 pmol/(L+h) under UV irradiation and visible radiation respectively when the Nb> concentration was
1.0 mol%, which demonstrated certain relationship between photoluminescence performance affected by Nb>*
concentration and the photocatalytic activity. The photocatalytic oxidation activity also corresponds to the concentration
of Fe** as electron acceptor, the best initial concentration of Fe*" is 8.0 mmol/L
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Influences of Nb’*-dopant concentration on XRD

patterns of r-TiO, photocatalyst
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Table 1 Influence of Nb>*-dopant concentration on lattice

parameter of r-TiO, photocatalyst

Nb**-dopant Lattice parameter/nm

concentration

a c
0% 0.459 3 0.2959
0.5% 0459 1 0.2959
1.0% 0.458 5 0.294 8
1.5% 0.458 2 0.294 9
2.0% 0.458 1 0.2950
3.0% 0.4579 0.294 7
1 — 1.0%Nb>"-r-TiO,-before
2 — 1.0%Nb>*-r-TiO,-after
1 —-—-—-—.._.A—.JJ jl | J l hh JJ[ A
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Fig.2 XRD patterns of 1.0%Nb>"-r-TiO, photocatalyst before

and after photocatalytic reaction
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Influences of Nb’“dopant concentration on diffuse

reflection spectra of 1-TiO, photocatalyst

&2 AFM N BRSNS r-Tio, MFRFEAR L
Table 2 Influences of Nb’*-dopant concentration on
morphology parameter of r-TiO, photocatalyst

Nb**-dopant

. Specifi it
Crystal size/nm pecttic surtace

concentration area/(m”g ')
0% 33 49.5
0.5% 2.6 99.6
1.0% 2.5 121.3
1.5% 24 116.3
2.0% 22 102.3
3.0% 22 1102
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Fig.4 Influences of Nb>"dopant concentration on PL of r-TiO,

photocatalyst
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Fig.5 Influences of Nb**-dopant concentration on photo-

catalytic reactivity of r-TiO, for O, evolution under ultraviolet
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Fig.6 Influences of Nb>'-dopant concentration on photo-

catalytic reactivity of r-TiO, for O, evolution under visible

radiation
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Fig.8 Effects of Fe** on photocatalytic activity of 1.0%Nb>"-

r-TiO, for O, evolution
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