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The presentation will cover our most recent developments 
and applications in the area of computational 
electrochemistry. One application is predicting the 
standard reduction potentials of electron transfer reactions 
including proton-coupled electron transfer reactions in 
aqueous solution.  
 
We consider computational protocols that combine 
quantum mechanical electronic structure methods (such as 
density functional theory) and both continuum solvation 
models and mixed discrete–continuum solvation models. 
Emphasis is placed on the use of these protocols for 
computing standard redox potentials in systems 
containing transition metals.  
 
In one example, we will discuss our recent successful 
application [1] of the SMD continuum model [2] and the 
M11 density functional approximation [3] for predicting 
the redox potential EO|R–pH equilibrium diagrams (also 
known as Pourbaix diagrams) for some ruthenium-based 
water-oxidation catalysts in aqueous solution and their 
derivatives (see the figure). It will be shown how the 
resulting improved accuracy for transition-metal 
complexes opens new opportunities for the use of theory 
in understanding and designing catalysts containing 
transition metals, especially when experimental data are 
missing or uncertain due to the difficulty of experimental 
work on these complex systems.  
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