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Development of hydrogen- triggered ceramic-based chemical valve membranes
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This research aims at development of novel hydrogen-triggered ceramic-based
chemical valve membranes. Amorphous silica-based composites were synthesized from solution precursors
prepared by using metal-organic compounds. Under the cKclic atmosphere_changing condition_from hydrogen
to an inert gas such as nitrogen and helium, some of the precursor-derived composites exhibited a unique
reversible hydrogen consumption-desorption properties at 250 to 400&ordm;C. Then, thin film samples were
fabricated on a porous alumina support. The gas permeation tests for the membranes at 300&ordm;C showed
that hydrogen gas permeance increased under hydrogen atmosphere, while gas permeances decreased under
inert gas atmosphere. These results suggested that the amorphous silica-based composite membranes have a
potential as a hydrogen-triggered chemical valve membrane.
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