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Table 1 Different Reaction Conditions for the Preparation of Nano-TiQ: Powder

samlpe A B C D E
reaclicn lemperature/ °C 30 ki) 35 15 0
gelatinizing 1ime /d 3 5 5 5.3 5
calcinalion femperature /1 600 500, 400, 300 500 500 500, 400, 300
caleingtion time/h 2 3,21 1 i 1
drying vacuutm Yacuum vecuum vacuum vacuum
infrared
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Fig. | Panicle distribution curve of sample A
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Fig. 2 TEM micrographs of specimen B
Bl: 500°C for 1h, B2: S500°C for 2h,
B3: 500 for 3h
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Table 2 Data of XRD for Nano-Ti(: Powder

No. angle(28) /() d-value /nm FWHM /{*) {(counts) {7 fane
1 24.6 3.62 0.20 6 3

2 25.2 3.52 0.38 19) 100
3 27.4 3,25 0. 37 26 14

4 36.0 2.49 031 1 <]

5 36. 8 2.44 0.22 10 5
6 3.7 2.38 0. 26 37 19

7 38.6 2,33 019 9 5

3 1.2 2.19 0 2B 4
9 41. 4 2. 18 0.26 6 3
16 48. 0 1.8% 0. 37 53 28
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Fig. 3 TEM photographs of sample E with different drying
condilions
El: drying at a certain temperature in vacuum oven

E2: drying at IR light in atmosphere condition
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Fig. 4 X-ray diffraction patterns of nm-Ti0: powder at different conditions
a: X-my diffraction patterns of sample I} for different gelatinizing times
h: X-ray diffraction pattems of sample B at different calcination temperatures
c: X-ray diffraction patterns of sample B for different calcination times
d: X-ray diffraction patierns of sample E with different drying modes
e: Xeray diffraction patterns of Ti0: powder with various reaction temperatures
i ' ;- i . ‘u i3 | s 14 A ®
. iR bE Il{%%ﬁ RIIN ¥ L imM-«tk Sty i


http://www.cqvip.com

- 402 - E ¥ &k ¥ F

£ OO0 http://www.cqvip.com|

- BEE

2, e 45109 500C | 400°C 1 300C, FEEnT
] 1h, X =4 E&S, B THRE AR, 1B AT 50
FREA—R, HENE, W, &AM S
. RE— “RBK ABFLONTERTEA
RS ICR IR, A M REaE
110,101,111 . §0 220 &', B al W, a5
BAXTFRANRBHRT HMEO G HEAALEN
BERE. MTHSRMFTEROR— R &Rk,
BERL A, L1 SRS TiO, & 4 LR 0, Fat
£ SR PR O T HIAE BT 0 40 648, 5 TIO: B4
mEHT,

Bde {MTHRSAHC, Bl. DI FIE2RHN
XRD iZE, ZEHFRIBESERL S, £E=EPE
1 T4 6h AL TEEES, FE S00C T #8Ee 1h i
#0: KRB S )R 55C,30C, ISCHMOT ., E
EE Rk R R AR 578 E % Tio: SE A&, A
WESWHERE, FEEE O~ 15CH, BAMARE
— BT AR, TR EEE JOCHABASOS
4, BEED SSTHEA L RIRESsky Nsan
WMIEFORE, FIN, REEERE KRS R
B4 RBETHERSHE THXER

Ink® = - 42 4 ¢

AW RORIRHE &R B, AHD R b HERE IR R A 4R
(J-mol™'), R ASIKBE/RER, C HEH
TR, VR SR, B I R R 1 B {L FK 6]
M EAT, HEMAERPEEEANENSEER
P EABRET S, BASOAHNER. We1heE
MEE, GEy HP AR ET AL, Eaal
AFREN, EREHERTASHNRE, R
BEMARBSAN TEO AR

3 # it

B TiCl 5 % 0 EE, FREE - B R
& AAE TIO: &, W LLHEEFEE R 63mm 1
TiO: B3~ XRD SFRFEH, BB Ti0: s 574 A
A

(1) #FI&ET, BEeEHR 1 ~3h, £HEL
B2 A BAYK Tio, Si60a BER, REE M
i, EERAGEENTE,

(2) BRRERT So0CH, ERORBEY S

K, 7E S00°C 7 [ P B R i 5

(3) AREERE AR LI A F R, SR
HEEAHFESOGHNEKT #HLTFNES &
.

(4) MRITZAWT®RGN, FTLINE i
MBI, 50 TR AHETF I TiO. & 4 Fe T3,
T BB eh A a & EAE,

(5) RERMFMET, £LEEH 0,15.30.55C
RAEGREQEEM, KARE QR AR
Ti0, £ G H LR,

$ ® x W

[1] Terahe K..Kate K., Kiyazaki H. J Mater. Sci.. 1994,29,
1617,

12} Kumagai M., Messing G. J. Amer. Ceram. Soc., 1985, 68.
500.

[3] GAO Rui-Ping (B F ). LI Xiao-Guang( FEEH) The
Theory and Technology in Physies and Chemisty of Advanced
Ceramics | A M EHBE L LERRIR LK), Beijing:
Science Press, 2001.

[4] YU Jia-Gue (R E), ZHAO Xiu-lian( SR}, ZHAO
Qing-Nan (R HFI} Cailiao Yanfiu Xuebao( Chinese J.
Mater. Res. ), 2000, 14(2), 203.

[51 DONG Yan(#E #), ZHU Yi-Hual 3k Ki4E), KUANG Ji
(E #) Zhongguo Fenti Jishu| China Powder Science and
Techrology}, 2001,7(2}.9.

[6] Kamiya K.. Tanimote K., Yoko T. J. Mater. Sci. Lett..
1986. 5, 402,

[7] WU Xin-Ming( R¥8), DI You-Ying{ &%), TAN Zh-
Cheng { B E | et al Wuji Cailino Xuebao{ Chinese J.
Inorg. Mater. }, 2001, 1601}, 159

[8) ZHANG Qing-Hong| TRE LY. GAO Lieng(® ). GUO
Jing-Kun (B3} Wi Cailiao Xuebao( Chinese J. frorg.
Mater. ). 2000, 15(6).992.

[9] Yoldas B. E. Jjournal of Materials Science, 1986, 21, 1087,

[10]ZHU Yong-Fa, ZHANG Li, GAOQ Chong J. Mater. Sei..
2000, 35(1), 4049

[11]ZHANG Li-Det 33788 ). MOU Li-Meil 2% %) Nanometer

Material and Nnanometer Structure (835 b 4t Fo ok £ sL #)),
Beijing: Science Press, 2001.

1¥21YAN Shou-Sheng! BI<F#E) Solid Physics Foundation{ B #
PR X #), Beijing: Beijing University Press, 2000.

[13]ZHENG Mao-Ping (fE % ), JIN Yan-Ping (& M3}, NIN
Guo-Liang (&£ E R} Huarwe Yuebao! Acta Chimiva Since ),

2001.59(1). 142,

i ol SOER
PR TR e,
st f&i‘ﬁi RIS [ YT A



http://www.cqvip.com

£ OO0 http://www.cqvip.com|

a4l BHES. 85k T RSB AN BE - BEE S BB AR L - 403 -

The Synthesis of Nano-TiO: Powder by Sol-Gel Method and the Phase Transformation

WU La-Ying' LI Chang-Jiang™-?
(! College of Materials Science and Engineering, Beying University of Chemical and Technology, Beijing 1000291
(* Department of Phystes, Beljing Unmersity of Chemical and Technology, Bebjing 100029 )

Nanosized TiO: powder with anatase and rulile structures was synthesized by a sol-gel method using TiCl
ethanol solution as a precursor, The grain size of Ti(0: powder was about 63nm after the precursor was calcined at
600°C for 2 hours . The experimental techniques of XRD, TEM and Particle Distribution were used to characterize
the synthesized specimens. Various special effects were investigated for their contribution to crystal structure and
the size of Ti0: powder . The formation of anatase as well as the rutile phase of TiQ: was indicted from the XRD
when the reaction temperature was above 30°C and when the sol was irradiated by infrared rays . However. an
anatase TiQ:; powder formed after the heat treatment of the dried gel in a temperature range from 300°C to 500°C
. Under the vacuum drying and with the calcined time below 3hours , the anatase phase was gained . As well as with

the increase of gelatinizing time, the anatase Ti0: powder was obtained.
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