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Pursuit of magic number for extension of potential window of electrolyte
solutions
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LiNi0.8Co00.1Mn0.102

Electrolyte solutions for lithium ion batteries have solvent systems
composed of cyclic and chain cargonic acid esters, and have solvent composition ratios (magic
number) that specifically exhibit high stability against oxidation. As this cause, we focused on a
dipole-dipole interaction between different solvent molecules. Electrolyte solutions with high
oxidative stability were developed, and the solution structure was investigated to use the
imperceptible interaction as a new design principle for further extension of the potential window.
For three types of positive electrode materials such as LiNi0.8Co0.1Mn0.102, we found electrolyte
systems that showed superior charge/discharge cycle characteristics, and investigated the solvation
number and the concentration of free solvents to correlate with charge/dischar?e performance. Based
on the results, three findings were obtained as the fundamental design principle for extending the
potential window of electrolyte solutions.
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Fig.2 1.0 mol kg! LiBF4 /PC+TFEP+TFEC, 1.8 mol kg! LiBFs; /PC+ TFEC, 2.0 mol kg! LiBF,4
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Fig.3 1.59 mol kg! LiBF#/TFEP+FMP (2:1 by vol.), 1.26 mol kg! LiBF+/TFEP, 0.90 mol kg"! LiBF+/FMP
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