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Size-dependent characteristics of magnetic functions in bismuth sub-nanoparticles

(‘Lab. for Chemistry and Life Science, Science Tokyo) O Ryotaro Hashimoto', Tetsuya
Kambe', Tatsuya Moriai', Takane Imaoka', Kimihisa Yamamoto'

While bismuth has been reported to exhibit unique magnetic properties in bulk and nano-sizes,
the magnetic science of bismuth on a sub-nano (approximately 1 nm) size scale has not been
explored. In this work, we focused on the synthesis of bismuth sub-nanoparticles (SNPs) and
their size-dependent magnetic functions.

The SNPs synthesis was carried out using the dendrimer template reduction method?. Metal
salts coordinated to the dendrimer with controlled atomicity were chemically reduced resulting
that it was succeeded in precise synthesis of various bismuth SNPs (Fig.1a). In addition, we
prepared bismuth nanoparticles and bismuth bulk using the same metal salt as adopted to
synthesis SNPs, and investigated the size-dependent magnetic behavior in the sub-nano to nano
-size scale (Fig.1b).
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Fig.1 (a) STEM images and size distribution of bismuth SNPs. (b) Mass magnetic susceptibility as
a function of bismuth size.

1) Synthesis of SNPs using dendrimers has been reported. Bull. Chem. Soc. Jpn. 2006, 79, 511-526.
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