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Abstracts

Agueous rechargeable batteries (ARBS) have drawn great attention as an alternative to the conventional
non—aqueous lithium ion batteries (LIBs) because of the ever—growing demand for battery systems that are
cheaper and safer than LIBs. However, it is challenging to find electrode materials for ARBs with promising
and competitive properties in many aspects mainly due to the limited electrochemical window of water (=~1.23
V) and the poor understanding of the operation mechanism. In this review, firstly introduced is the reason
why the conventional LIB materials failed to exhibit satisfying performance in aqueous electrolytes, followed
by a comprehensive understanding of layered double hydroxides as ARB cathode materials.

Keywords. Aqueous rechargeable batteries, Electrochemical analysis, Layered double hydroxides,
Intercalant, Crystal water
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Fig. 1. Pourbaix diagram showing the electrochemical potential
window of aqueous electrolytes with different pH values
along with operating potentials of electrode materials.
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Fig. 2. Atomic—scale STEM images of LCO showing the mi—
gration of Co atoms into tetrahedral site in the progress
of Li and Co atom dissolution. Adapted from Chung et
al. Adv Funct Mater 2018;28:1804564, with permission of
Wiley Press [15],
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Fig. 3. (A) Schematic synthetic routes for LiCoO, surrounded
by spinel—Co304 (LiossC00,) and bare LiCoO,. (B)
Atomic—resolution STEM image for LioesC00O,. (C—
D) Comparative galvanostatic profiles of LiogsC00,
and LiCoO: in (C) agueous and (D) non—aqueous
electrolytes. Reproduced from Choi et al. ACS Appl
Energy Mater 2018;1:5726—34, with permission of
American Chemical Society Press[17]
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hydroxides viewed along the [110] direction. Adapted
from Choi et al. Adv Funct Mater 2017;27:1605225, with
permission of Wiley Press[37]
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