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Design of Amorphous Silica Network Structure for
Molecular Sieving Membranes and Evaluation of
Pore Size by Normalized Knudsen-based Permeance (NKP)

Masakoto Kanezashi and Toshinori Tsuru

Department of Chemical Engineering, Graduate School of Engineering, Hiroshima University

1-4-1 Kagamiyama, Higashi-hiroshima, 739-8527, Japan

Amorphous silica membrane has loose structure in comparison with cristobalite crystal structure, so that heli-

um and hydrogen with small molecular size can permeate through amorphous structure. The potential for thin-

layer formations of less than 100 nm via CVD and sol—gel method in comparison with other inorganic materials

can dramatically improve He and H, perm-selectivity. Here, cyclic alkoxides method as well as fluorine doping

via sol-gel method for tailoring the uniform amorphous silica structure with pore sizes in the sub-nano meter

range are introduced. Normalized Knudsen-based Permeance (NKP) and ko plot derived from modified gas

translation (GT) model for the quantitative evaluation of pore size with sub-nano meter range is reviewed. In ad-

dition, the effective molecular size of H, for its permeation through an amorphous silica network is discussed

based on the results of kg plot, activation energy, and each permeance ratio.

Key words: amorphous silica membrane, pore size control, molecular sieving, Normalized Knudsen-based

Permeance (NKP), activation energy
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