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His most important research contributions include: (1) invention of the Degree of Rate Control and 
derivation of related equations that explain common kinetic parameters, (2) development of sensitive 
calorimeters for measuring heats of adsorption on clean, well-ordered single-crystalline surfaces, (3) 
application of these to measure benchmark heats of formation of many adsorbed catalytic reaction 
intermediates, (4) discovery through this that DFT methods have much larger energy errors than 
previously thought, (5) application of his adsorption calorimeter methods to measure the energy of metal 
atoms in supported metal catalysts, (6) discovery of the relationships between the chemical potential of 
metal atoms, nanoparticle size and the adhesion energy at the solid metal/support interface (Eadh), (7) 
discovery of trends in Eadh with metal and support material that impact sintering rates, (8) elucidation of 
surface structure-activity relations for important catalytic reactions, including ethylene epoxidation over 
silver, water-gas shift and methanol synthesis from CO2 over Cu/ZnO,  (9) development of theories for 
quantitative analysis of surface plasmon resonance (SPR) signals, and (10) elucidation of quantitative 
aspects of adsorption from liquid solutions (e.g., sticking probabilities and solvent effects on adsorption 
energies).  


