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Silica source Si0, / pH  Specific surface  Compactness
ALO, area [m’ g
Sodium Silicate 50 11.66 0.21 good
Solution 11.45 0.27 poor
25 11.82 0.20 good
11.58 0.43 poor
11.28 522 poor
Colloidal Silica 25 12.13 0.11 good
11.81 0.16 poor
11.54 0.20 poor

Si0, / Na,0 = 2.1.
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Silica source pH Products
No trcam:e;xt Sodium silicate solution 11.7 ANA
Colloidal silica 12.0 MOR
Surface treatment Sodium silicate solution 11.7 FER
Cotloidal silica 12.0 MFI

Si0,/Al,0, = 25, Si0,/Na,0 = 2.1. Vapor: ethylenediamine, triethylamine and water.
Temperature: 453 K. Crystallization time: 4 days.
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Viscous flow

10° 10% 107 10°® 10°% 10* 10°
Permeance of Hg [mol m2s-1 Pa‘1]

X8 FERIEDKEK, * 7 vEBEH
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Permeability of H, [ mol m?s” Pa™ ]

Before permeation of benzene 1.12x107 (310K)
After permeation of benzene

accompanied by evacuation (383 K, 1 h) 247X10"° (310K)
accompanied by evacuation (400 X, 10 h) 3.48%10% (310K)

Permeability of C,H, =1.14X10” (323K) , 4 p(C,H,) = 0.036 MPa.
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Synthesis of Zeolitic Membranes in Gas Phase and Their Applications

Masahiko MATSUKATA
Department of Chemical Engineering, Osaka University
1-3 Machikaneyama, Toyonaka, Osaka 560, Japan

Synthetic procedure and formation mechanisms of zeolitic membranes by a vapor-phase
transport (VPT) method are described after crystallization techniques of zeolites by dry gel
conversion are briefly introduced. In synthesizing zeolitic membranes with good reproduci-
bility by the VPT method, conditions for forming a dry aluminosilicate gel thin layer on a
porous support are essential. A compact composite layer of zeolite and porous alumina can
be formed by the VPT method because zeolite is crystallized in the pores of support. It is
possible to synthesize a preferentially oriented zeolitic membranes by the selection of alumina
source. Co-adsorption, the rate of molecules entering into zeolitic pores, and molecular sieving
property as well as permeation through pinholes significantly influence the permeation and
separation properties of zeolitic membranes. It is, thus, difficult to predict separation pro-
perties for multicomponent mixtures by using the results of permeation tests for unary sys-
tems. Further progress of zeolitic membrane synthesis and its utilization requires fundamental
research in broad fields of science such as sol-gel science of aluminosilicate systems, and ad-
sorption and diffusion of molecules in zeolitic pores, other than crystallization of dry gels to
zeolites. v
Key words: Zeolitic membranes, Synthesis, Dry gel conversion, Vapor-phese transport,

Permeation properties.





