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XAFS Analysis of Cathode Reaction Products
around the End-of-Recharge State of Lithium-Oxygen Batteries
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One of the challenges in lithium-oxygen secondary batteries is the short cycle life. One of the limiting
factors is the decomposition of solvents associated with battery reactions. In this study, the changes in
discharge products on the cathode were investigated in detail for the end-of-recharge phase using relatively
stable ether-based electrolyte. With redox mediators (RM), the main component remains Li>O. even when
recharged to 3.6 VV (more than 60% of the initial discharge). Further recharging reveals that lithium formate
and carbonate become the main components, with carbonate decomposing and releasing CO, above 4 V, but
even after that, components that are not electrochemically oxidized and decomposed remain on the cathode.
In parallel with identifying what these residual components are and how they are formed, the search for
methods of their removal in terms of battery technology development remained a challenge for the future.
These residual components also affected the second discharge, and the discharge product was found to be
Li>O», which was qualitatively different from that of the first discharge.
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Fig. 2. Dependence of the O K-edge XANES of the second discharge product on the first recharge cut-off
voltage. Cut-off voltages of 4.0 V (a), 4.1 V (b) and 4.3 V (c). Upper panel shows the respective discharge
and recharge profiles. The first discharge was 4 mAh/cm?, folded and recharged profile, the second
discharge profile was plotted from the amount of charge that stopped recharging The second discharge
amount was set to 2 mAh/cm2. The bottom panel shows O K-edge XANES, with the spectrum of the

cathode with the initial discharge stopped at 2 mAh/cm? also overlaid for reference.
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