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Nano-scale analysis of self-assembled metallic nanopillars for photoelectrochemical water splitting
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Nano-scale analysis by HAADF-STEM was performed for Ir-doped SrTiO; thin films developed by Prof. M. Lippmaa’s research
group (Univ. Tokyo), which exhibits higher activity of photoelectrochemical water splitting, i.e. 4 times of that in a conventional
one. Two dimensional observation have revealed that metallic Ir nanopillars were self-assembled in the thin films, which leads to
the clarification of the water splitting mechanism, the more proper film growth condition, and the development of other related
thin films. The obtained results were published in NATURE COM., Web.News and so on.
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Background for requesting nano-scale analysis
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Lippmma’s research group has developed novel Ir-doped SrTiO; thin films
exhibiting higher activity of photoelectrochemical water splitting, i.e. 4 times of that

in a conventional one. They initially carried out AFM analysis showing the formation
of nanodotts on the film surface. However, the reason for such higher activity can
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/ AFM image of film surface
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not be clarified with the structure obtained from their AFM.
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Higher skills for TEM samples preparation
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For two dimensional viewing, we prepared two types of TEM samples, /.e. cross-
sectional and plane view TEM samples. To avoid milling damages due to Ga ion, we
did not use FIB for TEM sample preparation.
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Metallic Ir Nano pillar
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HAADF-STEM has revealed
that metallic Ir nano pillars
were self-assembled in the
thin films. Dot-like contrast
obtained by AFM is due to a

rounded elevation shape at a
top of the nano pillar.
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Metallic Ir Nano pillar
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Electron/hall pairs are generated by light irradiation. The halls
enhance water splitting at the top of the metallic Ir nano pillars.
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Impact of obtained results !
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ECHEETNTZ. / The obtained results including precise mechanism for
photoelectrochemical water splitting were published in Nature Com. And so on.
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