] jcmik

g\ 3318 X (Articles) R EH 2012,30(27)
%m\mll.i REVIEW

AR PR g H 30 A Vg 17y PP 7 e — 8 JRE 1k
AKX L ALK R

kWL RIEHCLE ELARE S BLEF S, FHRAC

L SRELR P 3 A% 5 da 4 & & F 5, 46 TR 100082
2. e wAHAHEKFH A HEAALIE, T 100083
EHMIBRRFEDENF ARSI, ZHEH 241000

BE ULSmBARARAWERE FBEApHEATH , AXXAGEARRK-REEZARMNKSILN TO, MK, EH X 54
#7851 (XRD) 3B 45 (SEM) , E 5T 45 (TEM) Fn & 0K Bt At Bff (N, Adsorption/Desorption )% 75 3% X & & 8 TiO, MR #E 1T T R A1E,
HRERP, AN TO, MAREESHRIEEN,450—750 CHIEE R N EEE N B — N Sisk T 844, B 850C KK EER
AHRT H, MERSEEENAS,TIO, MARAMEM KK, Lk RERED , 550CHEKRER TiO, MR SH FHHB/IR T4 10nm
BT B EMA, HIL REM AN 219.70m2-g", FEEH MM WL 44,

KEWR TiO; B 7L BR-BE; THIRTIRGE

FESEE TQ426 XEIRIATE A doi 10.3981/j.issn.1000-7857.2012.27.009

Simple Sol-Gel Route for Preparation of Nanosized Porous TiO,
Powders Using Inorganic Precursor

ZHANG Xin'!, WU Junsheng?, XIAO Kui?, ZHOU Jianlong?, YANG Renchun®, LI Xiaogang?

1. Nuclear and Radiation Safety Center, Ministry of Environmental Protection, Beijing 100082, China
2. Advanced Materials and Technology Institute, University of Science and Technology Beijing, Beijing 100083, China
3. College of Biological and Chemical Engineering, Anhui Polytechnic University, Wuhu 241000, China

Abstract The nanosized porous TiO, powders were synthesized by using the titanium sulfate solution through a simple sol—gel route,
where the formamide was used as the pH adjusting agent. The X -ray diffraction, the scanning electron microscopy, the transmission
electron microscopy and the N, Adsorption/Desorption were used to analyze the prepared samples. The results show that the prepared
TiO, powders have a high thermal stability and maintain as a monophasic anatase in cases of calcination from 450°C to 750°C ,
furthermore, the main crystalline phase remains as that of anatase even at 850°C. The crystalline grains of TiO, powders grow larger and
the specific surface area is reduced with enhancing the calcination temperature. The microstructure of TiO, powders is that of aggregation
of nanocrystalline with diameter of approximately 10 nm in case of calcination at 550°C. The specific surface area of the prepared
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samples is approximately 219.70m?- g™ after calcinating at 550°C and there is a specific bimodal pore structure in the prepared samples.
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Fig. 1 XRD pattern for TiO, powders calcinated at
different temperatures
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Fig. 2 SEM (a), TEM (b) and HRTEM (c) micrographs of TiO, calcinated at 550°C
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Fig. 3 Nitrogen adsorption—desorption isotherm and
BJH desorption pore size distribution of prepared
TiO, powders after being calcinated at 550C
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