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Spectroscopic Properties and Gas-phase Photocatalytic Performance of
Lanthanide Doped Titanium Dioxide
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Abstract: The Lanthan ide doped TiO, photocatalysts were prepared by the sol-gel and impregnation method,
denoted as RE/TiOy(RE=La, Y, Gd, Er, Nd, Pr). FTIR, XRD, TEM, Low temperature adsorption/desorption, TG/DTA,
UV-Vis diffuse reflectance spectroscopy(DRS) and surface photovoltage spectroscopy (SPS) were used to characterize
TiO, and RE/Ti0,. The photocatalytic degradation of C,H, and CH;Br was used as a probe reaction to evaluate their
photocatalytic activities. The relationship of spectroscopic properties and gas-phase photocatalytic performance of
TiO, and RE/TiO, was discussed. The results indicated that RE/TiO, catalysts had higher content of anatase, smaller
particle sizes , higher specific surface area and lager band gap than those of pure TiO,. In addition, La**, Y**, Gd*,
Er**, Nd**doped TiO, had stronger photovoltage signals and higher photocatalytic activities as compared with pure
TiO,. However Pr’**doped TiO, had lower photocatalytic activity responding to the lower photovoltage signal. The
higher photocatalytic activities may be mostly attributed to the effective separation of photo-generated electron-hole

pairs.
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Table 1 Crystal size, anatase content and BET surface area for TiO, and RE/TiO,

Catalysts TiO, La/TiO, Y/TiO, Gd/TiO, Er/TiO, Nd/TiO, Pr/TiO,
Crystal size / nm 21.0 12.2 11.2 11.8 10.9 11.8
Anatase content / % 20.5 46.06 46.32 45.09 42.83 47.92 46.37
Sper/(m*- g™ 30 71 67 62 63 61
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Table 2 Photocatalytic activities of TiO,and RE/TiO, for C,H, and CH;Br

Catalyst TiO, La/TiO, Y/TiO, Gd/TiO, Er/TiO, Nd/TiO, Pr/TiO,
Conversion of ethylene / % 5.70 16.11 15.87 15.29 12.44 10.17 5.83
Production of CO, / (mg-L™) 71.8 185.9 175.1 177.0 146.9 111.2 58.7
Conversion of CH;Br / % 2.07 15.6 14.0 13.8 10.3 10.2 2.1
Production of CO, / (mg-L™) 41.8 77.9 76.2 66.5 62.2 57.1 40.0
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