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INTRODUCTION

Lithium ion batteries are relevant to a wide range of portable electronic device due to high charge density

of lithium ion among other materials. The performance of lithium ion in the lithium ion batteries depends on

the choice of the medium for lithium ion electrolytes. Electrolytes play a key role in ion dissociation and

diffusion of lithium salt from cathode to anode in the lithium ion battery. Usually, lithium ion electrolytes are

based on solution consisting of cyclic carbonates and linear carbonates such as propylene carbonate (PC)

and dimethyl carbonate (DMC) respectively. It is important to study molecular detail such as solvation

structure and dynamics for understanding lithium ion electrolyte properties. In this study, solvation number

and ion association rate of LIB electrolytes was determined by FTIR spectroscopy and PFG-NMR

spectroscopy, respectively.

CONCLUSION

Lithium Ion Battery Solvation nature

Electrolytes

We studied solvation structure and ion association rate of organic carbonate based lithium-ion battery electrolytes by FTIR spectroscopy and PFG-NMR spectroscopy.

Solvation number of lithium ion was estimated by area ratio of free and bind peak of FTIR spectra. To correct the effect of the transition dipole moment, we obtained the

ratio of square of transition dipole moment by linear fit between area of free and bind complex. Solvation number of lithium ion had inverse relation between concentrations.

Decrease of solvation number of lithium ion with increasing concentration is related to formation of ion association. Solvation number of cyclic carbonates had similar

quantity, but solvation number of linear carbonates decreased with increasing methyl group. The amount of ion association was studied by PFG-NMR spectroscopy and

conductivity measurement. The amount of ion association was estimated using Nernst-Einstein equation. The result showed that large amount of lithium ions was in ion

association state. The ion association rate of DMC was about two times higher than that of PC.
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DMC 1.21 1.19

EMC 1.16 1.19

DEC 1.24

PC 1.03 1.09

BC 1.05 1.10
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(a) Plot of coordination ratio and (b) Calculated solvation number 

of DMC, EMC, DEC, PC and BC at various LiPF6 concentrations.
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