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Research progress on cathode materials for aqueous lithium-ion batteries
LIU Bo, ZHANG Jie, SHEN Jianran, HE Yujuan, LI Zhixiang, MA Hang
(Research Institute of Yunnan Yuntianhua Co., Lid., Kunming 650228, China)
Abstract: Aqueous lithium-ion batteries have emerged as an ideal alternative to organic lithium-ion batteries due
to their high safety, low cost, and environmental friendliness. The latest research progress in cathode materials
for aqueous lithium-ion batteries is systematically reviewed, with a focus on analyzing the structural
characteristics, electrochemical performance, and existing challenges of oxide materials such as LiMn,O; and
LiCo0O., phosphate materials like LiFePO,, Prussian blue analogs, and organic cathode materials. An in-depth
discussion on the optimization effects of modification strategies—such as morphology control, elemental doping,
and surface coating—on material performance is provided, while synergistic optimization methods like
electrolyte interface regulation and composite cathode material design are also introduced. Finally, the future
development directions of cathode materials for aqueous lithium-ion batteries are envisioned.
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Table 1 Comparison of key performances between
aqueous lithium-ion batteries and mainstream

traditional batteries
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Fig. 1 Schematic diagram of working principle for aqueous

lithium-ion batteries
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Fig. 2 Relationship between hydrogen/oxygen evolution
potentials and pH, and lithium-ion intercalation potentials of

different electrode materials
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