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Establishment of Precise Separation Methods and Elucidation of Reactivity and Optical

Properties for Ligand-Protected Metal Clusters
(Research Institute for Science & Technology, Tokyo University of Science) O Yoshiki Niihori

Ligand-protected metal clusters are promising nanomaterials for the next generation because
they show various photoluminescence properties, magnetic properties and catalytic activities
which are originated from size-depended electronic/geometrical structure of metal clusters.
Since the synthesized product contains various chemical species and precise synthesis of metal
clusters is limited, a universal precise separation method is required. We focused on high-
performance liquid chromatography (HPLC) and achieved precise separation of 1) metal
clusters containing two-types of hydrophobic thiolate ligands, 2) hydrophobic alloy clusters,
and 3) hydrophilic metal clusters containing various sizes. Our precise separation techniques
lead the elucidation of ligand/metal exchanging mechanism, growth mechanism and transition
of electronic structure of the clusters. We also demonstrated the photoluminescent properties
of the ligand-protected metal clusters by the usage of triplet-triplet annihilation-based photon
upconversion (TTA-UC) technique. It was revealed that the metal clusters show triplet-
sensitizability for organic fluorophores and photoluminescence form metal clusters can be
assigned to phosphorescence.
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