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Creation of functional composition-defined two-dimensional metal sulfide
clusters via geometrical structural design

Takada, Kenji

3,200,000
1 Ir Rh
Ir Ir
Ir 13 Ir
Ir Rh Ir-Rh
Ir
Ir Ir

Ir Rh

Multinuclear Ir and Rh comﬁlexes comprising dendritic ligands were
successfully synthesized with precise control on their nuclearity. These multinuclear complexes were
converted to size-controlled metal clusters by calcination under a hydrogen atmosphere. The
prepared Ir clusters exhibited hydrogen evolution reaction (HER) activity depending on their
precursor complexes, with the highest HER activity of Irl3 cluster, prepared from the 13-nuclear
complex. In addition, the coupling of multinuclear Ir and Rh complexes gave the heterometallic
complex, which was available for the preparation of Ir-Rh bimetallic alloy cluster.
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Fig. 2. (8) Preparation of the multinuclear Ir

complexes. (b) MALDI-TOF-MS of the Ir
complexes.
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Fig. 4. (a) Preparation of Ir-Rh bimetallic cluster.
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ir-Rh  Fig. 3. (a) Preparation of Ir clustersand diference
of atomic resolution HAADF-STEM images
between Ir complex and Ir cluster. (b) HAADF-
STEM image of Iry, cluster. (c) Hydrogen
evolution reaction activities of Ir clusters.
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(b) HAADF-STEM/EDX of Ir7Rh7 cluster.
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