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Abstract 

We report a high performance aqueous redox flow battery employing inexpensive, stable and 
non-toxic organic materials in alkaline electrolyte. An anthraquinone in the negative electrolyte 
paired with ferro/ferricyanide in the positive electrolyte results in an open circuit voltage of 1.2 
V, a peak galvanic power density exceeding 0.7 W/cm2, and a membrane crossover rate three 
orders of magnitude lower than with inorganic redox couples [1]. Additionally, a redox-active 
non-quinone organic negative electrolyte, prepared from a single-step coupling reaction of 
inexpensive bulk commodity chemicals, exhibits an open-circuit voltage exceeding 1.1 V against 
ferro/ferricyanide. This molecule has a room temperature solubility of 4 M electrons, yielding a 
charge density of organic negative electrolyte of 108 Ah/L, which is four times the highest 
previously reported value in organic aqueous electrolyte exhibiting stable cycling. 
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