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Development of electroactive materials through the analysis of electronic phase
diagrams of epitaxial transition-metal oxides

OHTOMO, Akira

13,800,000

The transition-metal oxides, such as titania and hematite, are conventional
materials utilized in various electrochemical cells because of their non-toxic, earth-abundant, and
stable nature. This research aims at adding new electrochemical functionalities to them by combining

the power of epitaxial growth techniques and newly developed phase-diagram analysis method. We
imﬁ!emented a compact electrochemical cell to test a number of thin-film samples. Representative
achievements are summarized as follows: (i) band-gap narrowing in ferrite based films and
orientation control of hematite films resulted in substantial improvement of visible-light driven
photoelectrochemical water oxidations; (ii) complete and reversible superconductor-insulator
transitions in lithium titanate films were achieved by Li-ion electrochemical reactions; (iii)
superconductivity in higher titanium oxides films was discovered. Our approach is a powerful way to
find new functionalities for sustainable society.
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