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Polymer nanoparticles capable of giving high density redox fluids were
developed, in pursuit of the challenge to unravel the limit of charge storage density anticipated
for redox-active colloidal fluid. Mechanisms of charge transport and storage based on the exchange
reaction of nanoparticles were determined, which led to the design principle of organic materials
for fast and large capacity energy storage.

In particular, amorphous polymers bearing organic robust radicals per repeating unit to undergo the
exchange reaction were developed, which demonstrated the fast charge transport properties. The
polymers were employed as the electrode-active materials in organic radical batteries, especially in
organic redox-flow batteries in which the aqueous electrolyte dispersion of the nanoparticular
polymers allowed high density and reversible charge storage.
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