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ABSTRACT

Single-phasic aluminosilicale sols were synthesized by mixing aluminum nitrate solutions with nanoparticulate
Si0, sols. Stable alummosilicate sols were obtamed only when the pH values of 51 sols used initially and
Al contents were below 2.0 and 20 mol%, respectively. From the iscelectric point measurements, the surface
of the aluminosilicate particle was found to be more negatively charged than Lhat of SiOs. A Si-0-A1™ bonding
model in which the coordination number of all Al ions bonded to S1 ions was 4 has been developed. The
specific surface area of aluminosilicate membranes was weakly dependent on the heat-treatment temperaiure,
while was sensitively changed from 500 to 300 m?g as the content of Al increased from 5 to 20 mol%. A
defect-free aluminosilicate composite membrane could be synthesized by the pressurized sol-gel coaling techni-
que using the aluminosilicate sol (0.3 mol/l) containing 10 mol% of Al made from the Si0. sot of pH 1.8.
The gas transport through the coated layer was Knudsen flow and the N, permeahility was 8.2> 1077 mol/m?-s-
Pa. The thermal stability of the compasile membrane was excellent up to 1000%C.

Key words: Aluminosilicate sol, Isoelectric point, Sel stability, Pressurized sol-gel coating, Aluminosilicate composite
membrane, Knudsen permeabifity, Thermal stability
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Fig, 1. pH variations of aluminosilicate sols with the Al
content.
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Table 1. Stabilly and Gelation Charactenistics of Alu-

minosilicale Sols.
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Fig. 2. XRD curves of precipitates and gels heat-trea-
ted at 1000C for 2 hr: (2} unsupported Si(s
membrane. (h) unsupported membrane (Al/Si=
10/90), (¢) unsupported membrane (Al/Si=20/
80y, (d) liqud phase (Al/S1=80/20). and (e)
precipilates (Al/Si=B0/20).
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Fig. 4. FT-IR spectra of gels dried at 60C: (a) unsup-
ported Si0y membrane, (k) unsupported memb-
rane (Al/S1=10/90), and (c) precipitales (Al/
Si=80/20).
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Fig. 5. Bonding model of the single-phasic alummosilicate sol.
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