Fundamental study on rechargeable reaction of lithium-oxygen battery
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Rechargeable Li-air battery is a promising candidate for post lithium ion battery with high energy density.  Using carbonate-based liquid electrolytes, we have already confirmed the rechargeability of Li-O2 batteries over 100 cycles and their capacity retention of over 60 %.  However, a large voltage gap of about 1.4 V was observed in the discharge and charge profiles, resulting in low energy efficiency of the batteries.  In order to clarify the reason for the large voltage gap, discharge and charge reactions on a cathode were investigated in detail.  It was found that a carbonate solvent was first decomposed by one-electron reductant, O2 radical, and then carbonate species, X-O-(C=O)-OLi were deposited on a cathode during discharge.  After recharging, the carbonate species decomposed and CO2 gas evolved.  It was, thus, suggested that the electrolyte solvents would play an important role in controlling the cathode reaction due to O2 radical.  In this presentation, we will propose the electrolyte solvents to control the rechargeable reaction as indicated in 2Li+ + x/2O2 + 2e- = Li2Ox.
