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1. Heterogeneous catalysis from first-principles calculations and microkinetic modeling

Studies on catalytic processes over metal and metal oxide surfaces through density functional theory 

(DFT) calculations to design new catalysts with high catalytic activity and selectivity; using the 

DFT-derived kinetic parameters for the elementary steps to examine the reaction mechanisms for the 

overall catalytic reactions within the framework of the microkinetics of heterogeneous catalysis

2. Molecular mechanics calculations based on force fields

Studies on the chemical and physical properties of new carbon materials through molecular Studies on the chemical and physical properties of new carbon materials through molecular 

mechanics calculations based on force fields; investigating the topological structures of new carbon 

materials on the microscopic scale using XRD simulations
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