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Proton-coupled Electrochemical Reac ons of Metal Oxides for Aqueous Energy Storage  
and Conversion 

 
Technological interest in electrode materials with long-term stability and reac vity in aqueous electrolytes is   
mo vated by the urgent need for large scale, safe, and low-cost electrochemical energy storage and conversion. 
Transi on metal oxides are an important class of redox-ac ve electrode materials for aqueous electrochemical 
technologies including ba eries, fuel cells, and electrolyzers. From a fundamental perspec ve, the                   
electrochemistry of metal oxides in aqueous electrolytes across the en re pH scale inevitably involves protons. 
These can interact with transi on metal oxides via numerous reac ons including water electrolysis, surface      
adsorp on and bulk inser on, and dissolu on. These reac ons are sensi ve to the pH (especially the interfacial 
pH), and can involve proton donors beyond H3O+. In this seminar, I will discuss our work on understanding the 
electrochemical behavior of metal oxides in aqueous electrolytes for energy storage and conversion. This         
includes proton inser on mechanisms, the interplay of proton inser on with the hydrogen evolu on reac on, 
and the role of acid electrolyte composi on on the specia on of proton-coupled electrochemical reac ons. The 
metal oxides that I will discuss include hydrous tungsten oxides, metastable hydrogen tanates, and layered 
MnO2.  

Veronica Augustyn 
Associate Professor, North Carolina State University  
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