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	ABSTRACT

	[bookmark: _GoBack]Manganese (Mn)-based batteries are emerging as promising candidates for next-generation energy storage systems owing to their abundance, low cost, and favorable redox potential. However, the development of Mn-compatible electrolytes, cathodes, and stable metal anodes remains underexplored. Herein, we report a comprehensive strategy to advance Mn batteries across both aqueous and nonaqueous systems. In aqueous electrolytes, the use of concentrated Mn(ClO4)2 solutions enabled improved Mn metal deposition/dissolution efficiency, particularly when combined with Ti substrates that suppress dendrite formation. 
Furthermore, diverse cathode chemistries were explored, including inorganic Ag0.33V2O5, organic perylene-3,4,9,10-tetracarboxylic dianhydride (PTCDA), and coronene, demonstrating high capacities and elevated output voltages compared to conventional Zn-ion systems. Ag0.33V2O5 exhibited a high reversible capacity of ~262 mAh/g with prolonged cyclability, while PTCDA achieved efficient Mn²⁺ storage through π-electron and carbonyl coordination mechanisms. 
To overcome hydrogen evolution limitations in aqueous media, a nonaqueous Mn-ion battery was constructed using Mn metal anodes, Mn(ClO4)2-acetonitrile electrolytes, and Prussian blue-type Mn-hexacyanoferrate cathodes, achieving a discharge voltage of ~1.7 V and stable cycling over 1500 cycles. This integrated study establishes fundamental insights into Mn electrochemistry, unveils new cathode candidates, and presents pathways to engineer high-energy, durable Mn metal batteries.




