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Abstract

This article describes advanced technologies of electrolyte design for lithium (Li)-ion batteries mainly focusing on
anion species and additives. As for anions, bis(sulfonyl)imide (FSI) anion attracts a great interest today because it
has an outstanding dissociation ability from LiFSI to give Li cation and FSI anion. Moreover, FSI anion can coordi-
nate to Li cation with a modest force instead of a high—permittivity solvent. These unique characteristics contribute
to realization of low-viscosity, low-permittivity electrolytes which contain a small amount of ethylene carbonate
(EC), e.g., 10% EC and 90% dimethyl carbonate (DMC) with 1 M LiFSI. Thanks to the low EC content, such electro-
lytes exhibit high-power capability based on low de-solvation energy ascribed from small EC coordination to Li
cation and from the intrinsic low de-coordination energy of FSI from Li cation. This article also describes other an-

ions and representative electrolyte additives focusing on their properties and specific functions.
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Electrolyte composition  Viscosity  lonic conductivity
(mPas)  (mScm™")

LiPFs/EC:DMC=1:1 3.64 1.3
LIFSI/EC:DMC=1:1 339 12.1
LIFSI/EC:DMC=1:9 1.89 11.2
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Voltage / V
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