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High-throughput molecular simulations are a powerful tool for MOF design, particularly for 
adsorption applications like gas storage and separations.  These methods can identify promising 
MOF candidates out of thousands of possibilities, and there are opportunities to better utilize the 
vast amounts of generated data.  We applied machine learning methods to accelerate MOF 
screening and to develop better structure-property relationships.  Our approach uses least absolute 
shrinkage and selection operator (LASSO) regression to extract insights from MOF energy 
landscapes, which are rapidly calculated using a probe molecule.  The model is highly accurate, 
interpretable, robust, and three orders of magnitude faster than detailed molecular simulations.  To 
demonstrate the usefulness of this model, we screened 55,000 MOFs and identified a candidate 
MOF with high hydrogen storage capacity, which we also confirmed experimentally.  The 
approach can be easily applied to other classes of porous materials and adsorbate molecules such 
as methane.  
 
 
 


