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(57) Abstract: A novel ion conductive materi-
al may be formed as a thin-film multilayered
structure. The thin-film multilayered structure
may be formed using multiple ion conductive
sublayers of an electronic insulator and an ion-
ic conductor. A nanometer-range thickness of
the electronic insulator may be selected to
provide desirable ion conductive properties
that may be different from bulk material prop-
erties due to quantum size effects. The thin-
film multilayered structure may behave in ag-
gregate as an electronic insulator while behav-
ing as an ion conductor at relatively low tem-
peratures. The thin-film multilayered structure
may be used as an electrolyte in a solid-oxide
fuel cell (SOFC) for conduction of oxygen ions
at relatively low temperatures, for example,
less than about 600°C.
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