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Study on Structure and Preparation of Ordered Mesoporous Silica Membrane
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Abstract: The ordered silica membranes supported by a-alumina hollow fibers was prepared from copolymer plu-
tonic P123 and TEOS. The structure, appearance of silica membranes were characterized by low angle X-ray
diffraction (LXRD), high-resolution transmission electron microscopy (HRTEM), thermogravimetric analysis (TGA),
differential thermal analysis (DTA), scanning electron microscopy (SEM) and nitrogen adsorption isotherm mea-
surement. The results of LXRD and HRTEM show that the obtained membranes are of highly ordered hexagonal
structure. SEM images indicate that the membranes supported by a-alumina hollow fibers are defect-free. Gas
permeability test suggests that the membranes possess gas selectivity, and the separation factors for H,/ N, and
CH,4/ N, are 2.80 and 1.65 at 0.1 MPa, respectively. It is showed that the gas diffusion through the membrane is
governed by Knudsen diffusion mechanism. Nitrogen adsorption isotherm measurement indicate that pore volume
and specific surface area of an unsupported membrane after calcination at 500 °C is 0.57 mL-g™ and 548.84 m?:

g™, respectively.
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Fig.1 LXRD patterns of unsupported silica membrane
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Fig.3 TGA/DTA curves for unsupported silica membrane

23 SEM

Pl 4 Sy o s 21 2 AR S 3 AR AL REA FLEERY
SEM R Jr ) v 2 2 4 80 A 1) S0 3% DL AS 22 45
R, g Gt B AR T R T e — ke AR
(g FLBAL, AT D i e i W 2 AR AR (1] 4(a)) . AR
B P123 1) 4R Pk V4 52 2 I 22 il B R U A vh 25 £F
HERMSMUIE L T — 2 5 BB, H B A R
BAWCEREO™ A | BT o8 48 A R R w77 e W
(R J3E |, LT 5 AN 52 i JEE T 11 7 2, L 28 I i i 2
A AR R TS AR TR A A8 A FORE AR T % (1K
4(b)), W T & A7 B R) ek 8 I AT R A B
HE B35 1) Ui T T LA, v s ST R AR Y B
JEZ) 0 250 wm, JRJZE SR Z WA A A, 7E

8/JUMNA/85

(d)

4 s 2 2 AR A R I A 41 v TR
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Fig.5 Nitrogen adsorption-desorption isotherms of
unsupported silica membrane
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