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Abstract — Mn;0, extracted from spent manganese batteries demonstrated stable performance as an electrocatalyst for
lithium-air batteries. Mn;O, forms a stable spinel structure that prevents ad itional water release during the discharge
process, effectively mitigating electrode corrosion and electrolyte side reactions while ensuring reliable cycling performance.
Compared to y-MnO,, Mn;0, exhibits a gentler initial charging curve, suggesting superior electrocatalytic activity for
Li,O, decomposition. Furthermore, Mn;O, maintained consistent performance for 30 cycles, whereas y-MnO, showed
significant discharge instability after 18 cycles. These findings underscore that Mn;O, prevents water release through its
intrinsic structural stability, reducing operational instability while providing both cost-effective and durable catalytic
performance. Moreover, this study highlights the feasibility of Mn;0, as an electrocatalyst for the efficient recycling of
spent manganese batteries and its real-world application in lithium-air batteries.
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Fig. 1. XRD Patterns of »-MnO, and Mn;0,.
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Fig. 2. SEM and HR-TEM images of y-MnO, and Mn;0,.
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Fig. 3. TGA curves of y-MnO, and Mn;0,.
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Fig. 4. (a) LSV curves, (b) cyclability plot, and (c, d) areal charging-dis-
charging curves of y-MnO, and Mn;0,.
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