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[Purpose and Background of the Research]

Electride is an ionic crystal in which electrons
serve as anions. In 1983 this new class of
materials was first synthesized by J.Dye
(Michigan State University) who was succeeded
by wuse of crown-ether to prevent the
recombination of electron and the mother cation.
Although various exotic properties have been
expected for them, progress in their material
research still remains primitive. The primary
obstacle was extremely high sensitivity to heat
and water/ oxygen. Thus, realization of
electrides which are stable at RT and in an
ambient atmosphere was the long stranding
1ssue since its discovery.

We reported an inorganic electride by injecting
electrons to the sub-nanometer-sized cages in
the crystal structure of 12CaO 7Al:03(C12A7)
in 2003. This material C12A7:e- is a first RT
and air stable electride. Since then, several
unique electron-active properties have been

found 1n C12A7:e-, 1.e.. metal-insulator
transition, metal-superconductor transition
such as insulator-metal-superconductor

transition and extremely low work function.
In this project, we aim at the cultivation of
science and technology of inorganic electrides.
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[Research Methods]

Materials science on inorganic electrides is
cultivated covering fundamental aspect, function
exploration, and device application.

The following four subjects are to be focused:

@D Elucidation of electronic properties in bulk
C12A7:e- and fabrication of electronic
devices Metal-insulator,
metal-superconductor transition, Resistive
memory switching device based on field
assisted oxygen-electron exchange in
built-in nanostructure

@ Exploration of surface electronic and
chemical function in C12A7:e-

STM observation, application to organic
chemical reactions in aqueous media

@ Attempt to fabricate amorphous electride
electro-conductive melts and glass

@ Trial for new inorganic electrode materials

[ Expected Research Achievements and
Scientific Significance]

An approach to realize electro-active
functionalities arising from specific
nanostructure composed of abundant elements
will be established. Concretely, materials
science on representative elements, which has
not focused as the platform for electro-active
function to date, should be cultivated.
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