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Synthesis and Evaluation of Hyper-multinary Compound by Utilizing Quasi-sub-nanoparticle
(Laboratory for Chemistry and Life Science, Tokyo Institute of Technology, >PRESTO, JST,
3SERATO, JST) O Takamasa Tsukamoto,'** Nozomi Yoshida,! Tatsuya Moriai,! Tetsuya
Kambe,* Kimihisa Yamamoto '

Multinary compounds composed of multiple elements have attracted worldwide attention
due to their unique properties not found in conventional alloys or compounds. However, the
synthesis of such materials has been extremely difficult because of the thermodynamic
limitation. In this study, we newly investigated the synthesis of hyper-multinary compounds by
utilizing spontaneous amorphization behavior of ultrasmall structures in quasi-sub-nanometer
range (2-3 nm). By applying the template synthetic method of alloy clusters using
macromolecular capsules'?, a hyper-multinary quasi-sub-nanomaterial composed of 56
elements was successfully synthesized (Fig.1). This material had an amorphous structure with
2-3 nm particle size and exhibited properties unique to hyper-multinary systems such as liquid-
like fluidity under STEM observation and an unusual air-oxidation behavior.
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Fig. 1 STEM image and EDS spectra of the hyper-multinary quasi-sub-nanomaterial.
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