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Metal-organic frameworks (MOFs) are attracting the 
attention of many scientists because of their high 
selectivity in gas separations, catalytic activity, and 
magnetic properties. We have combined theory and 
experiment to understand the activity of nickel, cobalt, and 
rhodium catalysts supported on Zr6 nodes in metal–
organic frameworks (MOFs) for reactions related to 
natural gas manipulation. For Ni and Co,1, 2 computational 
studies provide important insights with respect to the 
catalytic mechanism(s) for observed ethylene dimerization 
after metal-decoration of the MOF NU-1000. A library of 
transition metals (TMs), ranging from first row TMs to 
noble metals, is now being screened computationally to 

search for optimal catalysts, and structure-function relationships are beginning to emerge from this 
theory-driven approach.3 
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