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XAFS analysis of side reaction products on the cathode of lithium-oxygen
secondary batteries
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A major issue in lithium-oxygen batteries is short cycle life, and one of the limiting factors is the
decomposition of solvents during discharge and charge reactions. In this study, we again investigated how the
discharge products on the cathode change during charging when a common ether-based solvent is used. The
results showed that when an appropriate redox mediator (RM) was selected and overvoltage was suppressed,
Li>O2 was the main component up to 3.6 V and 60% of the charge relative to the initial discharge amount,
and lithium formate (HCO.Li) was partially present on the topmost surface. It was also speculated that this
lithium formate traps the RM in an intermediate state and partially disables its function, which is a factor that
prevents appropriate full charging.
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Fig. 2. Discharge and charge characteristics a, Oxygen exhaust
Fig. 1.  Expected action of characteristics during charging b, O K-edge XANES of cathode
RM (left)y and expected charged about 60% c , O K-edge XANES of reference sample d, Li
malfunction mechanism from K-edge XANES of the same cathode e, Li K-edge XANES of the
operando Br K-edge XAFS reference sample f.
results (right)
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