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Fig. 1 XRD patterns of composite membranes
with different mole ratio of Al,Q3 to SiO;
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Fig. 2 XRD patterns of composite membranes

sintered at different temperatures
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Fig. 4 IR spectra of composite membranes
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Table 1 Pore-structure of composite membranes with different mole ratio of Al;0; to SiO:

n(Al203)/n(S102) BZET_/l Pore volume/cm?.g~! A'vera.ge pore 'Peak pore
m®.g diameter/nm diameter/nm
4:1 214.4 0.182 3. 3.6
3:1 229.8 0.183 3.3 3.7
2:1 239.8 0.135 3.3 3.7
3:2 235.6 G.221 3.4 3.8
11 289.4 0.209 3.3 3.5
1:2 299.1 0.215 3.1 3.7
1:3 321.7 0.223 3.1 3.6
1:4 324.7 0.233 3.0 3.7

%2 TRAALBEAKTESBROA LW

Table 2 Pore-structure of composite membranes sintered at different temperatures

Sintering BET/ Pore volume/cm?g~! Average pore Peak pore
temperature m?.g~! diameter /nm diameter/nm

200°C 154.6 0.079 2.6 2.8
400°C 204.6 0.133 3.0 3.6
550°C 285.6 0.221 34 3.8
800°C 188.8 0.155 3.2 3.4
1000°C 159.9 0.162 3.2 3.5
1150°C 130.5 0.122 4.0 3.0

PHEE SiO: & BAEN, WRERAKAMK, FLAERAHNEN X TFESENFHL
2, WEAS ALO; HIEAWEGE, HE SO, FRAEM FHAREHEKR, IRE
J Si0 WM AE N HE, Si0, WKL BN AIOOH ERH, NMEBE A B THILBH
K Fi Alb03/8i0,=3:2 E G BFHABHEK, £F 34nm. WX FHELL S0 & E
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Fig. 7 Pore size distributicn of ccinposite mem-
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3.4.2 ALEEEMNESENHILLENE W

F2RAAHLHBEFTIARALEYN. TUERL: MERMMBEENAS, B
FEHM 200°C B4 154.6m2%/g B 550°C Bt Y 285.6m2/g, 7 1150°C B X 3% /M A 130.5m?/g;
ESBURTILARHAARMNEALEXFHEE. BOTHARHMERMMBEBEN
AW k. BEBERBBEN, RESEREMETHKSSEREYN XERSER
BHENILEHAIRFWIRE, TERETBEN, 23 —-R7MWE, ¥k B
BB EEEY B, BBREMESESNEERELER, B EHMLELEEFERE
AN, WNHBIEFEHRMAARTE. B7EARARLBBRETESEANALRLAE, AF
HUBY, AWEERERSHE 2~4nm £F, REREFRBREEN, SFEKRE >m ML
BFL, THILBRS T RERE.
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2. {bE AR K Al,05/8i0, =32 EAR BN ERE THE S E, LR b | B 1E 400°C Bt
4148 3 v-AIOOH F1 7-Al, 05 Fifk, 7E 550~1150°C B PebT B M AE K 1-AL O3 Fifk, 1220°C
BB AR K 1-A103 Fll a-Al,O3, 1300°C 1B HEHT ¥ 48 8 G MM o-AlOs.

3. AL ARAFNESEEERE A0 fl Si-O MWW, TRAER Al-0-Si %
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5. WEARMEABRNALEHNA —EWEM, BHE S0, §EIMEM, B HLRER
MILEB AWK A BETFHILRYU Al 03/510,=3:2 HH{Z K, T 3.4nm.

6. MAHBENTERNLEWATRENE N, EREETEHKM v-ALOs £ W
550°C A MM L RERMALARER, MERLBRBENAR, BEHBOBEL K
i RE B AT T RE.
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Preparation and Structural Characterization of Al;0,;-SiO, Composite
Membrane

YU Jian-Chang, XU Wei-Jun, HU Sheng-Wei, HUANG Qing-Ming
(College of Materials Science and Engineering, Fuzhou University, Fuzhou 350002, China)

Abstract: Al;03-SiO, composite membrane was prepared by sol-gel process using aluminium
isopropoxide and tetraethoxysilane as raw materials. The phase constitution, thermal stability,
and the pore structure were characterized by means of XRD, DTA-TGA, IR, BET etc. The results
show that the phase constitution of the composite membrane was §iO4 and y-Al;O3 after calcined
at 550°C for 10h, and the particle size range from 2nm to 4nm. The XRD results of the composite
membrane (Al;03/Si02=3:2) calcined at different temperatures show that the membrane is con-
stituted of 4-AIOOH and y-Al, O3 at 400°C, 4-Al; Q3 at 550°C to 1150°C, v-Al; O3 and a-Al,O3 at
1220°C, mullite and a-Al; O3 at 1300°C. Al>03-SiO2 composite membrane is constituted of Al1-O
and Si-O networks, and no Al-O-Si network found membrane. The composite membrane has high
thermal stability, and the pore structure of the membrane can influence on its constitution and

the thermal treatment temperatures.

Key words aluminium isopropoxide; tetraethoxysilane, sol-gel; Al;03-Si0; composite membrane



