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Hydrogen Purification
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Separation membrane is a useful tool for energy-saving purification of
hydrogen, required in the process of green hydrogen production. We proposed and attempted to develop
a new crystal-aligned nanoporous hexagonal W03 separation membrane that can separate hydrogen in
the coexistence of water vapor and oxygen and further challenged to clarify its gas separation
mechanisms. We investigated the effect of precursor sol composition and synthesis environment for
membrane synthesis and found such conditions necessary to form a dense membrane aligned against
c-plane of nanoporous hexagonal W03, where sub-nanopores exist. In addition, we succeeded improving
membrane performance by reducing defects through repeated hydrothermal synthesis and by removing
sodium ions remaining in WO3 pores. Single-component gas permeation tests and hydrogen separation
tests using these membranes revealed that the developed membrane shows selective permeation against

hydrogen.
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Gas permeation properties of c-plane aligned hexagonal tungsten oxide membranes formed by 2023
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