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Rocking-chair neutral aqueous batteries constitute a novel and promising technology for
environmentally friendly grid storage systems as they reduce cost (electrode materials,
separator, electrolyte and cell packaging),[1] risk and environmental impact by
comparison to other battery technologies, although this is at the expense of energy
density.[2] The use of inexpensive, abundant, recyclable and non-toxic organic active
materials provides a logical step towards improving both the environmental and economic
impact of these systems. Herein, the first ever rocking-chair dual-ion aqueous battery
working with a new family of organic negative electrode active materials is demonstrated
by means of low cost and highly scalable synthesis route. The negative redox active
compounds work with simultaneous uptake and release of both cations and anions, as a
result of a synergistic coupling of the two p-type and n-type redox moieties.[3] Such
battery demonstrates optimal voltage, extremely fast kinetics, and highly competitive
capacity and cyclability in neutral Na+ (and Mg2+) electrolytes. Moreover, the influence
of the electrode thickness on the electrochemical properties of model materials has been
studied and ultra-thick electrodes of 200 mg.cm-2 (20 mAh.cm-2) have been achieved.
Several high energy dual-ion aqueous full-cells are under investigation. These findings
may well provide a viable option, thus promoting the design of cutting-edge, low-cost
aqueous batteries for grid storage.
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