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Direct observation of internal atomic diffusion in alloy sub-nanoparticles ('Lab chem.Life Sci,
Tokyo Tech, 2 JST-ERATO) oSatoru Takahashi', Takane Imaoka'?, Kimihisa Yamamoto'?

In bulk-scale alloys, it is known that there are some combinations of metallic elements that mix
and some that do not mix. However, our research group has reported that it is possible to form sub-
nanoscale alloys (grain size of about 1 nm) by using a method in which metals that do not mix in
the bulk scale are synthesized and adjusted at the atomic level.! However, there are no reports on
the experimental elucidation of the mixing mechanism of sub-nanoscale alloys (alloy sub-
nanoparticles), which are composed of a few to a few dozen metal atoms, because it is difficult to
apply conventional thermodynamic measurement methods. In this study, we aim to elucidate the
mixing mechanism of metals on the sub-nanoscale by observing the atomic motion in sub-
nanoparticles and investigating the elemental dependence of the atomic motion by real-time
observation of alloy sub-nanoparticles using HAADF-STEM with atomic resolution. We will
present the mixing behavior and elemental dependence of alloy sub-nanoparticles composed of Cu
and various metal elements.
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Fig. HAADF-STEM images of Cu-Pt sub-nanoparticles under electron beam irradiation.
1) T. Tsukamoto, et al., Nature Commun. 2018, 9, 3873.
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