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Abstract 

The carbon dioxide challenge is one of the most pressing problems facing our planet. Each stage in 

the carbon cycle — capture, regeneration and conversion — has its own materials requirements. Metal-

organic frameworks (MOFs) are a class of crystalline, porous reticular materials, where organic linkers 

and inorganic units are alternately connected to form open, extended frameworks. The flexibility with 

which these components can be varied has led to the most extensive class of materials with high 

surface areas and high thermal/chemical stability. These characteristics allow the interior of MOFs to 

be chemically altered for use in gas storage, gas separation, and catalysis, among many other 
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 applications. The precise control over the assembly of MOFs is expected to propel this field further 

into new realms of synthetic chemistry in which far more sophisticated materials may be accessed in 

order to more effectively address the global challenge of climate change resulting partially from 

uncontrolled anthropogenic CO2 emission. In this seminar, I will discuss our success in rationally and 

systematically modulating the interplay between the structures of reticular materials, such as MOFs, 

and the desired output chemical properties in order to achieve exceptionally selective capture and 

effective catalytic conversion of CO2 to value-added products. I will demonstrate how the interior of 

reticular materials can be designed with a level of precision that is crucial for the development of the 

next generation of CO2 adsorbents as well as higher-performing catalysts for CO2 conversion. To 

realize a total solution, I will argue the case that the precision of reticular chemistry is essential for 

building more complex materials to address selectivity, capacity and conversion together in one 

material.  
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