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Abstract: The growth and viability of deep decarbonizaƟon through the hydrogen economy is dependent upon 
scienƟfic advances that will address the exisƟng poliƟcal, regulatory, and technological barriers that currently 
hinder electrochemical energy technologies. The strong correlaƟon between device-level performance and 
catalyƟc electrode acƟvity/durability highlights the criƟcality of idenƟfying the limiƟng processes and developing 
strategies to address these limitaƟons. While much of the development of electrodes for electrochemical energy 
and manufacturing technologies has focused on catalyst materials, the complexity of the interface between 
those catalysts and the electrolyte and its role in defining reacƟon acƟvity/selecƟvity provides opportuniƟes for 
improvements in reacƟon efficiency through targeted manipulaƟon. However, we are currently limited by 
exisƟng knowledge gaps related to the structure of this interface and, most importantly, the true role of water 
and the effects of solvaƟon of adsorbed species. In this presentaƟon I will highlight our group’s work on using 
molecular interfacial modifiers to both study the influence of intenƟonal manipulaƟon of electrochemical 
interfacial structure/composiƟon and drive improvements for reacƟon efficiency. With these molecular 
interfacial addiƟves, we are able to exploit the interacƟon between surface adsorbed species and solvaƟng 
components to drive increased reacƟon rates and improved material durability for the oxygen reducƟon 
reacƟon, reversible hydrogen electrocatalysis, and aromaƟc hydrogenaƟon. 
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