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Tablel. The texture properties of Fe-TiO, Fe-TiO, samples

Sample Surface area Pore volumn XLBA size* & x10° Crystallite
(m*/g) (em’/g) D,y /nm (101) phase( % )
Ti0,-500 38 0.092 26 4.5 A100
0. 1% Fe-Ti0,-500 43 0.097 24 5.2 A100
0. 5% Fe-Ti0,-500 41 0.094 23 5.4 A100
1. 0% Fe-Ti0,-500 40 0.093 26 4.7 A100
Ti0,-800 19 0.032 34 3.2 A100
0. 1% Fe-Ti0,-800 20 0.051 34 3.6 A100
0. 5% Fe-Ti0,-800 21 0.044 39 3.4 A100
1. 0% Fe-Ti0,-800 13 0.019 42 3.0 A100

a-X-ray line broad analysis( XLBA)



56 7 S SR B4 5502 %

=) Calcination at 500 ‘C = = Calcination at 800 'C
=) = 1 2 g 2
< T g - = 7 &3 <
E S8 s ___ < T 38 § es@
< < 38 § CF¢ T % =88
<< = 0a a ‘Jl - Q
g o FT 34
- ___JL J,\ ‘\ M 4 =25 a R § | RN
2 2
< &
g A H W ¢ £ .....Jn.____JAA J IV N
g E]
2 2
) * J ]
=
1 o e
.-.—J L A A, J\,_i
1 1 1 1 1 1 1 1 1 1 1 1 1 1
20 30 40 50 60 70 80 20 30 40 50 60 70 80
20 26

[l 1 Fe 452 TiO, £E gk XRD 4]
Fig. 1 XRD patterns of Fe-TiO, nanocrystallites

(a)Ti0,; (b) 0.1%Fe-Ti0,; (c) 0.5% Fe ~TiO,; (d) 1.0% Fe - TiO,
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Fig. 2 TEM images of Fe-TiO, nanocrystallites
(A) 1.0% Fe-Ti0,-500; (B) 0.1% Fe-Ti02-800; (C) 1.0% Fe-Ti0,-800
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Fig. 3 Relative change in the lattice parameters with

Fe/Ti atomic ratio
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K 4 Fe 57 Ti0, k&b DTG [&]
Fig. 4 DTG curves of Fe-TiO,
(a) Ti0,-270; (b) 0. 1% Fe-Ti0,-270;
(¢) 0.5%Fe-Ti0,-270; (d) 1.0% Fe-TiO,

3 2 Fe 2% TiO, ¥ mREHIR
Table.2 The data of themogravimetry of Fe-Ti0,-270 nanocrystallites

AW, 100 %
Samples w
75 ~200 C 200 ~500 °C 500 ~800 C 800 ~ 1 000 C
Ti0,-270 0.35% 1.6% 0.24% 0.30%
0. 1% Fe-Ti0,-270 0.35% 1.5% 0.25% 0.23%
0.5% Fe-Ti0,-270 0.25% 1.3% 0.22% 0.42%
1.0% Fe-Ti0,-270 0.31% 1.3% 0.08% 0.29%
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Fig.5 The growth Mechanism of TiO, particles size in different thermal treatment
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Fig. 6 Diffuse reflectance UV-Vis spectra of Fe doped TiO, nanocrystallites calcined at (A) 500 C and (B) 800%C .
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Fig. 7 The photocatalytic degradation of aqueous methyl orange with time over Fe-TiO,.
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The Fe-TiO, with High Thermal Stability
Prepared by Supercritical Ethanol Drying

LU Han-feng', ZHOU Ying', XU Bo-qing”, CHEN Yin-fei' , LIU Hua-zhang'
(1. College of Chemical Engineering and Materials Science, Zhejiang University of Technology,
Hangzhou 310014, China;
2. Depariment of Chemistry, Tsinghua University, Beijing 100084 , China)

Abstract : The high thermal stability anatase TiO, doped with different Fe’* contents were synthesized by coprecipi-
tation of the aqueous solution of TiCl, and Fe(NO; ), followed by drying in supercritical ethanol. The textures and
microstructure of the samples were characterized with XRD, BET, TG and TEM. The results show that there are no
effects of Fe’ ™ on the BET, particles sizes and morphology of the samples after calcinations at 500°C. Even treated
at 800°C samples was highly resistant to phase transformation from anatase to rutile. However, Small amount of
Fe’* ( <0.5at% ) in TiO, will replace Ti** in lattice which result in an increase in the lattice strain and the surface
tension. The excess Fe’* ( >0.5at% ) in TiO, shows little effect on lattice parameters and lattice strain, but they
was more easy to form large particles for the iron oxide enriching on surface after the thermal treatment. The Diffuse
reflectance UV-Vis spectra ( DRS) shows that the onset of the absorption band shifted toward higher wavelength
with increasing modification level. When the samples was further treated at 800°C , The doped TiO, showed en-
hanced adsorption in the range of 400 ~670nm. The photoactivity of the samples uner UV light were evaluated by
photocatalytic degradation of methyl orange (MO) in aqueous solution. The maximum photodegradation rate was
obtained in the undoped anatase TiO,. The lower photocatalytic performance of the Fe-doped samples may be as-
cribed to the richer bulk lattice defects and the larger particle size.

Key words: Anatase TiO,; Fe’* doping; Thermal stability; Photocatalysis



