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Consumption of energy at the grid scale often does not coincide with the periodic and transient 

nature of alternative energies. Additionally, the current grid structure forces traditional power plants 

to operate above the projected demand throughout the day leading to a waste of increasingly scarce 

natural resources. The best solution to these problems is grid-scale energy storage, and redox flow 

batteries are a promising option. Flow batteries employ electrolyte storage tanks that can replenish 

fully charged or discharged redox active material in the electrochemical cell. Cells can be added in 

parallel separately from the storage and vice versa. This is essentially a decoupling of power from 

capacity, giving redox flow batteries more flexibility than other energy storage options. Aqueous 

systems using transition metal-based redox active materials are the current state-of-the-art, however, 

the promise of large electrochemical potentials from a single cell are limited by water electrolysis. 

Non-aqueous systems are now currently being explored at a feverish pace, and one system recently 

developed uses the property of redox non-innocence to create stable and electrochemically-diverse 

metal-based species. Non-innocent redox activity is the property of a ligand, when bound to a metal 

atom, to undergo redox events separate from the metal center. The metal center is no longer relied 

upon for the electrochemistry, which can result in unintended structural changes or population of 

electronic states that lead to decomposition. This talk will cover the development of the chemistry 

and the associated electrochemical studies such as static cell and bulk electrochemistry to 

demonstrate the viability of this approach. 
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