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Abstract: The nanostructured materials exhibiting exotic optical and chemical properties
promise diverse applications in optoelectronics, catalysis and energy conversion. While the
size of the colloidal nanoparticles of metals and metal chalcogenides has long been known to
play a critical role in unveiling unusual properties, challenges in achieving atomic level control
with complete monodispersity limit our precise understanding of the size effects. Nanoclusters
— structurally and compositionally precise single-sized nanomolecules, or simply, molecular
nanoparticles — are an emerging class of molecular materials, which are anticipated to establish
structure-property correlations and enable the understanding of the evolution of various
materials properties at discrete superatomic levels.

This seminar will cover the synthesis and self-assembly, and enhancement in the
photophysical and catalytic properties as well as the unusual ligand- and metal-exchange
reactions of metal chalcogenide/chalcogenolate nanoclusters. The single-heteroatom-doped
nanoclusters provided unprecedented opportunities to unravel the dopant effects on the
stability, photoluminescence and electronic structure. The successful synthesis of the first silver
nanocluster Agzs with an exact structure of its gold analogue Auzs paved the way to compare
or contrast their properties. By designing the suitable ligand-exchange strategies, it has been
shown for the first time that the nanoclusters can reversibly be transformed from one size to
the other just like molecules. Furthermore, a new class of hydride-rich silver nanoclusters,
including AgisHis, Ag2sH22 and AgzsH22 have been synthesized, which are expected to act as
both hydrogen source and catalyst for hydrogenation reactions. One of the next big things in
the field of molecular nanoscience is assembling nanoclusters into extended solids for various
applications. I will conclude my talk by showing some implications of the properties of
nanoclusters in prospective applications, especially in nanocatalysis.
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