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Effect of different valence iodine on structure and
activity of I-TiO, photocatalysts synthesized by sol-gel method
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(School of Chemistry and Environmental Science, Nanjing Normal University, Nanjing 210097, China)

Abstract: The different valence iodine modified TiO, nanomaterials were prepared by the improved sol-gel method using
KI or KIO; as the iodine sources. The modified TiO, photocatalysts were characterized by XRD, UV-Vis, SEM, EDS,
TG-DTA and BET. The effects of different valence iodine and calcinated temperature on the structure and properties of
catalysts were investigated. The results show that the photocatalysts modified by KI or KIO; contain 100% anatase
crystalline phase of TiO,, and the average particle size of that are about 10 nm. Because I, is formed on the catalyst
surface, KI and KIO; modification increase the absorption of TiO, in the visible region. The calcination temperature has
great effect on the modified KI catalyst. KI modification can increase the catalyst surface area and pore volume, and
KIO; modification changes the structure of TiO, and increases the pore diameter of TiO,. Under the same conditions, the
surface area of catalyst modified by KI (176.74 m%/g) is 3.5 times than that of pure TiO, (50.37 m%/g). The photoactivity
of TiO, modified by KI and KIO; on the methylene blue is greater than that of pure TiO, under simulated solar light and
UV light.
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Table 1 Crystal size of samples at different calcinated
temperatures
Sample  Calcinated temperature/’C  Crystallite size/nm
300 7.8
TO 350 9.2
400 13.7
300 6.7
Ta 350 12.5
400 10.5
300 8.6
Tb 350 14.9
400 13.7
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Fig.3 SEM images of samples TO(a), Ta(b) and Tb(c)
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Table 2 Crystal phases, crystallite sizes and pore structure (@) 620.5eV

13d°

properties of different samples

Sample A;gE];/l V;;ore{ 1 Dypore/ Iodinl?
(m~g") (em™g ) nm content /%
TO 50.37 0.11 7.6 -
Ta 176.74 0.18 4.7 0.08
Tb 25.18 0.10 24.0 1.34

1) Iodine content is estimated from EDS data.
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Fig.6 High-resolution XPS spectra of I 3d° of samples Tb(a)
and Ta(b)
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