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Preparation of Highly Photoactive Nanocrystalline Anatase TiO,
by Low-Temperature Benzyl Alcohol Alcoholysis
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(Department of Chemistry and Shanghai Key Laboratory of Molecular Catalysis and Innovative Materials,
Fudan University, Shanghai 200433, China)

Abstract: A novel low-temperature approach based on benzyl alcohol alcoholysis has been developed to sy nthesize
the nanocry stalline anatase TiO2 photocatalyst with a high surface area. The catalysts were characterized by
X-ray diffraction, thermal gravimetric-differential thermal analysis, transmission electron microscopy, Raman
spectroscopy, diffuse reflectance UV -Vis spectroscopy, and Nz adsorption. The results showed that calcination
temperature and calcination time had a profound influence on the microstructural properties as well as the activity
of the nanocrystalline TiO; for photocatalytic degradation of phenol. The as-prepared fresh TiOz sample w as con-
sisted of well-crystallized anatase nanoparticles, and both the calcination tem perature and time were the key pa-
rameters in determining the final microstructure and the resulting photocatalytic properties of the nanocry stalline
Ti02. The TiOs photocatalyst calcined at 400 C for 3 h had the highest activity and exhibited photocatalytic
performance superior to that of commercial Degussa P-25.
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Table 1  Physicochemical properties of TiO; photocatalysts calcined under different conditions
BAA-0-¢2 A g/ (m?/ g) Pore size (nm) v/ Cem¥ @) d"/ nm X\9% Microstrain?(10™3)
TiO, 244 54 0 33 5 100 ND
BA A-300-3 87 7.8 0. 26 8 100 ND
BA A-400- 1 70 9.5 0. 22 11 100 1. 627
BA A-400-3 72 10 0 24 12 100 1.562
BA A-400-6 69 9.8 023 12 100 1. 548
BA A-400-12 67 9.9 0 21 13 100 1.521
BA A-500- 1 64 12 0.20 18 100 1.278
BA A-500-3 63 13 023 18 100 1.215
BA A-500-8 62 13 023 20 100 1. 146
BA A-600- 1 48 16 0 18 25 100 1. 027
BA A-600-3 47 17 0 18 26 100 0.997
BA A-600-8 44 17 0 17 27 99 0.973
BA A-700-3 12 20 0. 06 30 54 ND
BA A-800-3 2 40 0. 01 32 6 ND
Degussa P-25 55 19 0. 21 30 75 ND

“BAA refers to nanocrystalline anatase TiO, prepared by the benzyl alcohol alcoholysis method, 0 is the cakination temperature and 7 is the
calcination time.

b Average size of anatase titania nanoparticles estimated from the Scherrer equation.

“Content of anatase based on X ;= 1/[ 11 1. 2651/ 1,] X 100%, where /, is the (101) peak intensity of amtase yisthe (110) peak in-
tersity of rutile, and 1. 265 is the scattering coefficient.

4 The microstrain of the anatase crystals obtained from the bioadening of X-ray diffraction lines!9.
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