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Fig. 1 Infrared spectra of the nanosized TiO: powder
a: 900 °C for 2 h; b: 800 C for 2 h; ¢: 500 C
for 2 h;d: 200 € for2 h; e: 200 C for2 h
(pure TiOz powder)
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Fig.2 UV-Visible diffuse reflection spectra of the nanosized
TiO, powder
a: SiO:-treated nanosized TiO: powder calcined at
500 C for 2 h; b: SiO:-treated nanosized TiO:
powder calcined at 900 °C for 2 h; c¢: pure nanosized
TiQz powder calcined at 900 °C for 2 h
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Fig. 3 XRD patterns of the pure nanosized Ti0:» powder calcined
at different temperatures
a: before calcination; b: 300 °C for 2 h; c: 500 C for
2 h;d: 700 C for 2 h; e: 900 C for2 h
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Fig. 4 XRD patierns of the SiO.-treated nanosized TiO, powder
calcined at different temperatures
a: before calcination; b: 300 °C for 2 h; c¢: 500 C for
2 h;d: 700 C for 2 h; e: 900 C for2 h

— @ — pure nanosized TiO:
35

" — @ — SiO:-treated nanosized TiOz
28}

5

|

g
3
5 21 .
g 14t p .
/
- . /./
T e—ae=8"—0—o—0o—*
L 1 L A J
0 200 400 600 800 1000

temperature / 'C

s BERTHSHRLEBEMXER
Fig. 5 Relationship between crystal size of the nanosized TiO:

powders and calcining temperature
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Fig. 6 TEM images of the pure nanosized TiO2 powder calcined at different temperatures
a: before calcination; b: 500 °C for 2 h; ¢: 700 C for 2 h; d: 800 °C for 2h; e: 900 C for2 h
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Fig. 7 TEM images of the SiQO:-treated nanosized TiO: powder calcined at different temperatures
a: before calcination; b: 500 C for 2 h; ¢: 700 C for 2 h;d: 800 C for 2 h; e: 900 °C for 2 h
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Fig. 8 Adsorption-desorption isotherm of nanosized TiO. powder

(calcined at 500 C)
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Fig. 9 Pore size distribution of nanosized TiO: powder (calcined

at 500 C)

/N, X — R AEFLS A ih 25 L T S E W R B Ok (T
B 9). 4K Ti0. £FAMELEF FHAZE/N, 20
nm UTFHABRFAREE, MAASTERRE, XEE
TR T X ERHEERY, WMRTRTFHXK
Ti0. B F Z R AL ERLT B & T AHBER N S AKX
LB B EL, MRIBHEHK Tio. BORLRE, W
BEKX, LS TEM HRER B,



http://www.cqvip.com

w12

B A% SAEXNSIAMEAkK TIO, MEHNER

D000 http://iwww.cqvip.com|

< 1315 -

R1 ABEBESNK TIO. HEREVHXE
Table 1 Relationship between BET Surface Areas of the Nanosized TiO, Powder and Calcining Temperature

calcining temperature / C

BET surface area / (m® - g~')

pure nanosized TiO: powder

SiO;-treated nanosized TiO: powder

100 85.28
200 84.05
300 717.45
400 72.56
500 66. 25
600 49.97
700 24.59
800 17.13
900 7.634

105. 35
106. 04
102. 94
103. 57
101. 71
95. 83
76. 16
46. 96
23.12

3 &5 i

(1) FALRERT AR BOEWH 94K TiO. AY S B0F1JF
R RK K, FENK Ti0. HRFEEE N, X4
At B E KT 700 Ty, S8R K
TiO. KIS WILFAL; HPSEEEBER T 700 C
B}, 28 ALEEALE A TiO. B EBLR ~F 1 R HE 6L
BIHBERA L, 99K TiO: 2 MK EFF 155
#; 900 C 2 h, BEIMEAERTEEHRK, HIXK Tio.
B RIR B R HTE 20 ~40 nm, MR EALBETEG K
TiO: EMUBREH BB N S FLREE BELE
WA NBEE,

(2) ELREMFEENK TIO. EHPHENET
RT3 R, %4 - o] L@ A BBERME

(3) EALRETESK TiO: LR B TR, &
SALREAL LS, 49 Tio. ML REHN A, £y
FLEBEE/N

$ * X W

[1] Skubal L. R., Meshkov N. K., Rajh T. et al Journal of
Photochemistry and Photobiology, A: Chemistry, 2002, 148

(1-3),393.

[2] Traversa E., Di Vona M. L., Licoccia S. et al Journal of
Sol-Gel Science and Technology, 2001,22(1-2), 167.

[3] Jung K. Y., Park S. B. Applied. Catalysis. B: Environmenta.,
2000, 25(4), 249.

[4] Hoffmann M. R., Martin S. T., Bahnemann D. W. Chem.
Rev., 1995,95(1), 69.

[5] Sclafani A., Palmosano L., Schiavello M. J. Phys. Chem.,
1990, 94, 829.

[6] Keiichi T., Mario F. V. C., Teruaki H. A. Chemical.
Physics. Letters., 1991, 187(1,2),73.

[7] Zhang Qing-Hong(FK ¥ £I), Gao Lian(# ), Guo Jing-
Kun (3R #) Wuyji Cailiao Xuebao ( Chinese J. Inorg.
Mater. ), 2000, 15(3), 556.

[8] Sun Jing($h ##), Gao Lian(# ), Zhang Qing-Hong
(K 4) Huaxue Xuebao( Acta Chim sinica), 2003, 61
(1),74.

[9] Qin Cao(® #&), Wang Ting-Jie( EE7R), Jin Yong(&
#6) Wuli Huaxue Xuebao( Acta Phys. -Chim. Sinica),
2002, 18(10), 884.

[10]1Zhang Qing-Hong( K ® 4T ), Gao Lian(% J¥), Sun Jing
(¥ ##) Wuji Cailiao Xuebao( Chinese J. Inorg. Mater. ),
2002, 17(3), 415.



http://www.cqvip.com

D000 http://iwww.cqvip.com|

- 1316 - X H otk ¥ ¥ B F19%

The Effect of Silica on the Microstructure of Nanosized TiO: in the Rutile Phase

YAO Chao*''? WU Feng-Qin*> LIN Xi-PingZ WANG Xin'
(" School of Chemical Engineering, Nanjing University of Science & Technology, Nanjing 210094)
(* Department of Chemical Engineering, Jiangsu Polytechnic University, Changzhou 213016)

The nanosized TiO; in the rutile phase was modified by amorphous silica using sodium silicate as source ma-
terial to hydrolysis. The nanosized TiO: was characterized by FT-IR, UV-DRS, XRD, TEM and BET techniques.
The results show that silica deposits on surface and to gap of nanosized TiO.. Growing of the crystal grains and
primary particles are suppressed. When the temperature of heat treatment is lower than 700 °C, the crystal grain,
primary particle and microstructure of nanosized TiO, are almost unchanged. While the temperature of heat treat-
ment is higher than 700 °C, crystal grain and primary particle grow slowly, specific surface area drops quickly.
With calcining at 900 °C for 2h, the primary particle size of nanosized TiO: treated by silica is 20 ~40 nm. The
ultraviolet absorbing capacity of nanosized titanium dioxide is enhanced due to the presence of silica, and its av-

erage pore diameter becomes small.

Keywords: nanosized TiO: rutile crystal size primary particle size microstructure
specific surface area pore diameter
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