
	   	   	  
	  

	  
	  
 

Chemical Engineering Distinguished Young Scientists Seminar 

Knowledge and solutions for a changing world 

 

Building units and overall structure in MOFs. 

Developing chemically stable metal-organic frameworks for 
environmental applications via modeling and experiment  

 

 
 

Abstract 
Metal-organic frameworks (MOFs) are 
crystalline, nanoporous materials formed 
by the self-assembly of organic ligands and 
inorganic metal ions. Their exceptionally 
high internal surface areas and chemically 
tunable structures make them ideal 
candidates for environmental applications 
such as air purification, chemical sensing, 
hydrogen and methane storage, catalysis, 
and CO2 capture. Chemical instability in 
the presence of water is one of the last key challenges for the widespread use of these materials.  
This seminar will discuss the complimentary experimental and molecular modeling techniques 
that can be used to understand the important structure-property relationships governing the 
selective gas adsorption and chemical stability properties in MOFs. Experimental and 
computational results obtained on various isostructural MOFs will be presented to illustrate these 
points. This research lays critical groundwork for addressing the longstanding chemical stability 
challenge in MOFs, thus allowing the use of these materials in commercial applications that 
would revolutionize the field of adsorption. 
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