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Precise controlled synthesis and alloying of bismuth sub-nano sized particles

(Laboratory for Chemistry and Life Science, Tokyo Institute of Technology, 2JST-ERATO, 3JST-PRESTO)
OHiroaki Nabe!, Tetsuya Kambe'-2, Hiromu Koizumi!, Takamasa Tsukamoto!>3, Makoto Tanabe?, Takane
Imaoka!?, Kimihisa Yamamoto'?

It has been reported that sub-nano sized particles with a diameter of about 1 nm exhibit properties
different from those of bulk or nanoparticles. This is attributed to the fact that sub-nano sized particles had
a special electronic state. In our previous works, we have achieved a precisely controlled metal assembly
and synthesis of sub-nano sized particles using phenylazomethine dendrimers (Fig. 1). For example, we
succeeded in synthesizing Al 3 sub-nano sized particles with the properties of halogen elements? .

In this study, we focused on bismuth as the constituent element, which is a typical metal element with a
standard redox potential close to 0 V vs. SHE. The bismuth units were assembled in the dendrimers with
controlling the number of atoms. Controlled blending with copper in the dendrimer was also investigated

(Fig. 2). The finely controlled assembly enabled synthesis of sab-nano sized particles through a reducing
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Fig. 1. Electron density gradient and stepwise metal accumulation
in TPM G4.
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Cu L OECERIMET> 72 (Fig.2). & Fig. 2. UV-Vis spectral change of TPM G4 during addition of

7=, Fhorgrtsr e TcHhrr BiCls (1-12 eq.) and CuCl2 (16-60 eq.). Inset: Shift of
BT A AR LT O Gl 2 observed isosbestic point.
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