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Phosphorous Acid Modified TiO, Nanoparticle Photocatalysts

QIN Xu JING Li-Qiang® XUE Lian-Peng LUAN Yun-Bo FU Hong-Gang”
(Laboratory of Physical Chemistry, School of Chemisiry and Materials Science, Heilongjiang University, Harbin 150080)

Abstract: TiO, nanoparticles synthesized by a sol-hydrothermal process were modified with phosphorous acid by
an impregnation method. The effects of phosphorous acid modification on the thermal stability and photocatalytic
activity of anatase TiO, were mainly investigated. The results show that the phosphorous acid modification
obviously enhances the thermal stability of nanosized anatase TiO,, a principal anatase phase was maintained
even after thermal treatment at 800 °C. During the processes of photocatalytic degradation RhB, the as-prepared
phosphorous acid modified TiO, by thermal treatment at 700 “C exhibits higher activity than P25-TiO,.
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Fig.1 XRD patterns of different TiO,samples
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Table 1 Phase composition, crystallite size and specific surface area of different TiO, samples

Crystal phase

Ti0, sample T T Crystallite size / nm BET specific surface area / (m?-g”)
T100 100.0 0 5 145
T550 86.7 143 15 69
PT600 100.0 0 11 96
PT700 97.8 22 12 64
PT800 88.7 113 16 36
PT900 37.4 62.6 24 11
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Fig.2 FTIR spectra of different TiO, samples
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Fig.3 UV-Vis DRS spectra of phosphorous acid modified
TiO, samples
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Fig.5 Photocatalytic degradation rate of RhB on different

TiO,samples
3 &

A 2o 35 9 e S B T R N A PR A KO
TR FR T RS RE A v T TR AR A W A T
T ARk T B ORI T BB ) R E
P e AR E M M T R AR BUBR T R 45 A
JEE | BT AR 2 DI A R o S 3 AR R TR Y A
Mo T AR ARG ROk T B G A T L
b T EBRET A P25-Ti0, B9 & BDOC AL P 5 H A
A B AR BB AT AR 4 AR R AR B e e T AR O, U
W1 T 942K TiO, W CHEAL T M 32 B AR 4Rl DAz
65 70 B IR DU U R TR 255 5 W A 45 2R

SE R

[1] Coulter L E, Sault A G. J. Catal., 1995,154:56~64



1112 M

e

#

E ¢

2
¥

[2] Fujishima A, Rao T N, Tryk D A. J. Photochem. Photobiolo.
C, 2000,1:1~21

[3] Foger K, Anderson J R. Appl. Catal., 1986,23(1):139~155

[4] Wang X C, Yu J C, Liu P, et al. J. Photochem. Photobiolo.
A, 2006,179:339~347

[5] Wang Z C, Shui H F. J. Mol. Catal. A, 2007,263:20~25

[6] Yu J C, Zhang L. Z, Zheng Z, et al. Chem. Mater., 2003,15:
2280~2286

[7] CAI Bang-Hong(%J% %), YE Xing-Nan(" 2% ®), YUE Ying-
Hong(#R9E4L), et al. J. Mole. Catal.(Fenzi Cuihua), 2004,18
(2):136~139

[8] CHANG Huai-Qiu(% M #k), YANG Qing-Lin(# 75 #K), GUO
Lin(5%  #K), et al. Rare Metals(Xiyou Jinshu), 2005,29(5):
680~684

[9] Yu H F. J. Phys. Chem. Solids, 2007,68:600~607

[10]Reidy D J, Holmes D J, Morris M A. Ceramics International,
2006,32:235~239

[11)Jing L Q, Sun X J, Shang J, et al. Sol. Energy Mater. Sol.
Cells, 2003,79(2):133~151

[12)Jing L. Q, Sun X J, Xin B F, et al. J. Solid State Chem.,
2004,177:3375~3382

[13]Li K'Y, Wang D J, Wu F Q, et al. J. Mater. Chem. Phys.,
2000,64(3):269~273

[14]Qian X M, Qin D Q, Song Q, et al. Thin Solid Films, 2001,

38(1~2):152~158

[15]Sreethawong T, Suzuki Y, Yoshikawa S. J. Solid State Chem.,
2005,178:329~338

[16]Zhang Q H, Gao L, Guo J K. Appl. Catal. B, 2000,26:207~
215

[17]Ding Z, Lu G Q, Greenfield P F. J. Phys. Chem. B, 2000,
104(19):4815~4820

[18]Laszlo K, Szilvia P, Imre B, et al. Chem. Mater., 2007,19:
4811~4819

[19]Ciesla U, Schacht S, Stucky G D, et al. Angew. Chem. Int.
Ed., 1996,35:541~547

[20]Zhang J, Li M J, Feng Z C, et al. J. Phys. Chem. B, 2006,
110:927~935

[21]JING Li-Qiang(F37.58), WANG De-Jun(F %), XIN Bai-
Fu(FHH), et al. Acta Chim. Sin.(Huaxue Xuebao), 2005,
63(11):1008~1012

[22]Kronik L, Shapira Y. Surf. Sci. Rep., 1999,37(1~5):1~206

[23]Wang B Q, Jing L Q, Qu Y C, et al. Appl. Surf. Sci., 2006,
252:2817~2825

[24)JING Li-Qiang(Jt37.52), SUN Xiao-JUN(FMBEA), CAl Wei-
Min(#H ), et al. Acta Chim. Sin.(Huaxue Xuebao), 2002,
60(10):1778~1783

[25]Sadeghi M, Liu W, Zhang T G, et al. J. Phys. Chem., 1996,
100(50):19466~19474



