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Abstract: With the advent of nanotechnology in the mid-1980s, nanomaterials have 
attracted tremendous interest due to their unique properties which make them suitable for 
diverse applications. However, the inherent polydispersity of conventional nanoparticles 
has precluded an atomic-level understanding of their structure-property relationships. This, 
in turn, has greatly hampered the complete realization of their target functional properties 
in real-world applications. This talk will focus on leveraging the principles of synthetic 
organic and inorganic chemistry to engineer multifunctional atomically precise materials for 
applications in catalysis, water harvesting, and iodine capture. Specifically, we will discuss 
two classes of materials, (1) molecularly pure, ligand-protected coinage metal clusters, and 
(2) covalent organic frameworks (COFs), which are atomically precise tunable materials 
with extraordinary porosity and crystallinity. Overall, these efforts aim to establish design 
rules for making functional heterogeneous nanomaterials with known structure-property-
function relationships. 
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