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Influence of different ion dopants on photocatalysis of
nano TiQO: coating film

XU Kejing, YANG Xin-chun, LI Zheng-min
(School of Materials Science and T echnology, Shandong University of Technology,
Zibo 255049, China)

Abstract: The TiO: sol and nano-powders with different dopants were prepared by soFgel method. The nano-film
was coated on the self-made porous ceramic by dipping-lift process. The photodegradation of formic acid solution
(1%) on TiO2 film with different dopants was studied. The results show that the Fe* /La*™ -Ti0> film with the ap-
propriate doping concentration (1% Fe™* , 0.5% La® (mole fraction)) has better photocatalytic activity. The roles
and mechanism of doping Fe’* , La" and co-doping Fe’* /La’ ions were studied by XRD and absorption spectra.
And the appropriate doping procedure for increasing Ti02 photocatalytic activity was determined.
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Fig.1 XRD patterns of TiO2 samples with

different dopants
(a) —Ti02; (b) —SLa(0.5);
(¢) —SFe(1); (d) —SFe(1)/La(0.5)
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Table 1 Characteristics of particles

Crystallite size/ Specific surface area/

Sample

nm (m®- g ")
Ti02 9.32 138. 54
SFe( 1) 8. 64 141.31
SLa(0. 5) 9.76 127. 43
SFe(1)/La(0. 5) 8.21 145. 54
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Table 2 Relation of lighting time and

degradation rate

Lighting time/ Degradation rate/ %

min TiO2  SFe(1) SLa(0.5) SFe(1)/La(0.5)
30 50.13  68.27 69. 25 72.47
60 63.73  72.80 73. 64 74. 66
90 68.53  76.87 77.74 79.38
120 71.04  79.67 79.96 84.57
180 75.350 84.63 85.75 90. 55
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FAREZE . UiB R Z— B U, A B g 4%
PRI WL A kR 2 .
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Fig.2 UV-Vis absorption spectra of colloidal
solution of Ti02 with different dopants
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Fig.3 AFM three dimensional images of four kinds of films
(a) —Ti02; (b) —Fe/Ti02; (¢) —La/Ti02; (d) —Fe/ La/TiO2
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Fig.4 AFM two dimensional images of four kinds of films
(a) —Ti02; (b) —Fe/Ti02; (¢) —La/Ti02; (d) —Fe/ La/TiO2
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