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Template synthesis of noble metal-typical metal alloy sub-nanoparticles using dendrimers and
investigation of their properties.

O Nozomi Yoshida, Takamasa Tsukamoto, Tetsuya Kambe, Takane Imaoka, Kimihisa
Yamamoto

It is known that sub-nanoparticles (SNPs) whose particle size is about 1 nm have unique
properties not found in general nanoparticles (5 — 100 nm) or bulk materials. In addition,
previous studies have shown that alloy SNPs composed of multiple metal elements can be more
activated catalysts than single-element SNPs in chemical reactions?.

In this study, we newly focused on alloy SNPs composed of noble metal elements and typical
metal elements. The precise synthesis of the alloy SNPs was accomplished by using
phenylazomethine dendrimer as a template? (Fig. 1). As a result, 7 types of noble metal —
typical metal alloy SNPs were successfully synthesized, and then we evaluated the properties
of these SNPs such as particle size, constituent elements. In addition, changes in physical
properties accompanied by alloying were indicated from UV-vis diffuse reflection
measurement and XPS measurement of Au-Sn alloy SNPs.
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Fig. 1 The precise synthesis of sub-nanoparticles by using dendrimer as a template.
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