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h i g h l i g h t s

" Progress of oxygen permeable
membrane materials and
architecture is presented.

" Membrane reactor design,
applications in energy and
environmental fields are given.

" Challenges related to
industrialization and future research
are proposed.

g r a p h i c a l a b s t r a c t

A dense ceramic oxygen permeable membrane reactor (OPMR) not only combines a membrane separa-
tion unit with a chemical reaction, but couples them in such a way that a synergy is created between
the two units. This technical concept is expected to be a promising approach to achieve green and sus-
tainable chemistry with less energy consumption and lower pollution.
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a b s t r a c t

A dense ceramic oxygen permeable membrane reactor (OPMR) not only combines a membrane separa-
tion unit with a chemical reaction, but couples them in such a way that a synergy is created between
the two units. This technical concept is expected to be a promising approach to achieve green and sus-
tainable chemistry with less energy consumption and lower pollution. This article presents a review of
the recent progress of dense ceramic OPMR, including membrane materials, membrane architecture,
membrane reactor design, new applications in energy and environmental fields, current challenges
related to industrialization and future research.
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