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ABSTRACT 1:  
 

Through photosynthesis, plants are able to use sunlight to promote electrochemical reactions that 

convert water and carbon-dioxide into sugars. An analogous artificial process could be exploited to 

convert and store solar energy in the form of fuels such as hydrogen or methanol [1].  Complex 

electrochemical reactions take place at both electrodes of such a device, and suitable catalysts are 

needed to handle the stringent thermodynamic and kinetic requirements. Modeling these processes 

from first-principles is a formidable challenge and in this talk I will briefly review some of the 

recent progress made in the field. In particular I will describe some techniques [2,3] to compute 

reaction free energies of electrochemical reactions and how they have been applied to the study of 

water oxidation and oxygen reduction reactions. 
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