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Abstract:

The presentation will focus on two types of porous materials. One is metal chalcogenide
tetrahedral clusters that can self-assemble to form zeolite-type crystalline porous materials.
Single-sized tetrahedral metal chalcogenide clusters act as building blocks to form well-ordered
three-dimensional zeolite-type materials.

The structural analysis based on single crystals reveals detailed compositional and structural
information. The materials can act as a host for different catalytic nanomaterials for photo- or
electro-catalytic conversion of CO2 or water to useful chemicals. The second type of porous
materials is metal-organic framework materials (MOFs). Strategies for the synthesis of new
porous MOFs will be discussed, with the focus on the use of different metallic elements and
their various combinations.

In addition, the talk will cover our recent efforts and strategies developed on functionalizing
MOF for enhanced gas sorption through pore space partition. The pore space of MOF can be
engineered by using extra-framework ligands, metal complexes. The materials demonstrate
potential applications for fuel gas storage (e.g., H2, CH4), gas separation (e.g., C2H2/CO2,
C2H4/C2H6, C3H6/C3H8), and harmful gas removal and sequestration (e.g., CO2, NH3).





