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Precise synthesis of 3d alloy sub-nanoparticles using a dendrimer template (‘Lab. Chem. Life
Sci., Institute of Science Tokyo,*Institute of Industrial Science, The University of Tokyo,
SFaculty of Engineering, The University of Tokyo, *JST-PRESTO) ORinka Chaki,' Tatsuya
Moriai,' Takamasa Tsukamoto, >** Takamasa Tsukamoto,' Kimihisa Yamamoto'

Sub-nanoparticles (SNPs) with a diameter of approximately 1 nm show unique properties
beyond the extension of the bulk and nanomaterials. However, precisely controlling the
atomicity and elemental composition during the synthesis of alloy SNPs has been a significant
technical challenge. In this work, we focused on the method using a dendrimer as a template
and developed a new system realizing the unification of complexation behavior by optimization
of experimental condition such as metal salts and solvents. In this work, we employed
inexpensive and marketable 3d metals and succeeded in synthesizing alloy SNPs containing of
five elements (Cr, Mn, Fe, Co, and Ni). The oxidation state of the synthesized alloy SNPs was
also evaluated.
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Fig.(A) STEM images of the MnsFesCo4Nii2Crs SNPs supported on GNP. (B) Synthesis Scheme
of MnsFesCo4Ni2Crs SNPs (C) STEM/EDS spectra

1) Synthesis of sub-nanoparticles using dendrimers has been reported. T. Moriai, T. Tsukamoto, M.
Tanabe, T. Kambe, K. Yamamoto, Angew. Chem. Int. Ed. 2020, 59, 23051-23055.
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