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Aqueous batteries with a wide electrochemical potential window
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To achieve high-voltage aqueous rechargeable batteries, the narrow
thermodynamic potential window of pure water (1.2 V) should be overcome. Here, we report a new
category of ion-conductive liquid, room-temperature hydrate melt, with extremely reduced water
activity, thus suppressing the H2 evolution at the anode. Specifically, the eutectic point of
symmetric Li salt LiN(SO2CF3)2, and asymmetric Li salt Li[N(S02C2F5)(S02CF3)], Li[N(S02C3F7)
S02CF3)], and Li[N(S02C4F9)(S02CF3)] have been explored, forming the several Li room-temperature
monohydrate melts. By expanding the exploration area to Na-based systems, a new room-temperature Na
dihydrate melt based on Na[N(S02C2F5)(S02CF3)] and Na[N(S02C3F7)(S02CF3)] has been also developed.
These hydrate melts provide a wide potential window over 4 V due to their unique solution structure,

where hydrogen bonds between water molecules are completely broken.
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Figure 2. (a) Linear sweep voltammetry and cyclic voltammetry for several electrodes in diluted Na

aqueous electrolyte an

Scheme for the widened potential windows in Na dihydrate melt,

d newly developed Na dihydrate melt,
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