F3 o #

2007 4 3 J1

CHINESE JOURNAL OF INORGANIC CHEMISTRY

53 & il Vol.23 No.3

Mar., 2007

m\%\%\ﬂ%

Eﬁﬂilaﬂﬁ

%V\%\%J

iw-KBBEUIIE R YK TiO, tHIRRE

=4 /‘g, SL*
AR AL 5P %

(/%)'r/lljkk«j— TR 53R

*éﬁ"lﬂ: 9K TiO,; H’ﬁ{g, 7J<%HEIE|4JC, XRD
FESYES . 0614.41'1; TF123 XEARIRED . A

TERE

EEHR

WO AL xE FAHF
FENFERBAD T E LR R TR

B AL 310032)

XEHS . 1001-4861(2007)03-0494-05

Phase Stability of Nanocrystaline Anatase and Rutile TiO, in Sols
Peptized via Hydrothermal Crystallization Process

TANG Hao-Dong XIAO Sha

XU Ke ZHENG Yi-Fan

LU De-Yi*
LIU Hua-Zhang LI Xiao-Nian

BIAN Fei-Rong

(Resource & Environment Catalysis Institute, State Key Laboratory Breeding Base of Green-Chemical

Synthesis Technology, Zhejiang University of Technology, Hangzhou 310032)

Abstract: The phase stability of nanocrystaline anatase and rutile TiO, in sols peptized at different temperature
has been studied by X-ray Diffraction (XRD) and thermodynamical analysis. The results show that the stability of

nanocrystaline TiO, of different crystal types is a function of particle size. According to the thermodynamical

analysis, anatase TiO, becomes more stable than rutile TiO, when the particle size is less than ca. 14 nm, which

coincides with the experimental data obtained by XRD. Both surface Gibbs free energy and surface stress play

important roles in the thermodynamically phase stability. Comparing the data calculated thermodynamically with

the experimental results obtained under different temperatures, it is found that the constant K in the function

relation, f=KG®, between surface free energy G° and surface stress f is temperature dependent and equal to 1 at

333 K and 2 at 453 K, respectively.
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Fig.1 XRD patterns of sols peptized at 60 °C for different
time (n,/n=1.6)
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