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Abstract: Sustainable energy, environment, water (H2O), and food, in a large extent, depends on 
acquiring/capturing/utilizing small molecules, such as H2O, ammonia (NH3), carbon dioxide (CO2), 
methane (CH4), ethanol, and liquid hydrocarbons, etc. Precisely designing stable, molecular-scale 
pores for sieving these molecules, either from the final product or during their production 
processes, could be an effective way of separating these molecules or promoting their production 
using compact and well-engineered systems.  Considering the very small sizes (0.26-1.0 nm) of 
these molecules and tiny size difference from their contaminants/by-products, it is a grand 
challenge to design these molecular-scale pores. My research interest is focused on rationally 
designing and preparing advanced nanoporous structures for precisely distinguishing molecules 
by size/shape differences, characterizing and understanding the nanostructures, and applying 
them for separation and catalysis. In this talk, I will first give an overview of my research work and 
then present our recent research work on nanoporous membranes for separation and catalysis 
applications.    
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