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Abstract:  Electrochemical energy storage and conversion technologies are of great importance because 
they can enable the deployment of renewable energy in numerous applications (transportation, manufac-
turing, electricity generation, environmental remediation and more). Unfortunately, many of the challeng-
es that prevent the deployment of next generation batteries or earth abundant electrocatalytic systems 
can be traced to a lack of suitable electrolytes. Electrolytes are the ionically conductive media that is in 
contact with both electrodes. In this talk, I will discuss (1) my groups’ focus on the design of novel electro-
lytes for next generation batteries. We deploy data science approaches to navigate wide electrolyte chemi-
cal spaces and accelerate electrolyte selection. Furthermore, we develop solvent-free inorganic molten 
salt electrolytes that eliminate many of the safety hazards that face conventional electrolytes. (2) We use 
ideas from battery electrolyte design to address challenges in electrocatalysis and environmental remedia-
tion. We show that by modulating water activity and subsequent reactivity in ‘designer’ electrolytes, unde-
sired hydrogen evolution reaction can be suppressed to enable waste valorization such as CO2 conversion 
to fuels and chemicals. Finally, our focus on developing novel electrolytes and exploring them in electro-
chemical devices enables the development of earth-abundant batteries and electrocatalytic systems with 
earth-abundant catalysts.   
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