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Abstract : In this study, we tried to improve the cycling performance of lithium-ion batteries by
suppressing decomposition of the electrolyte solution containing fluorsilane-based additive. Triflu-
oropropyltrimethoxysilane was electrochemically oxidized and reduced prior to the decomposition
of the liquid electrolyte composed of lithium salt and carbonate-based organic solvent. Thus, the
stable solid electrolyte interphase (SEI) layer on both negative electrode and positive electrode was
formed, and it was confirmed that the cycling performance of lithium-ion batteries assembled with
electrolyte solution containing 5 wt.% trifluoropropyltrimethoxysilane was the mostly enhanced. The
products formed on electrodes were analyzed by the SEM and XPS analysis, and it was demon-
strated that trifluoropropyltrimethoxysilane can be one of the promising SEI-forming additives.

Keywords : Trifluoropropyltrimethoxysilane, Solid electrolyte interphase, SEI-forming additive, Lig-
uid electrolyte, Lithium-ion battery
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silane.
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Fig. 2. Linear sweep voltammograms of the liquid
electrolytes without and with 5 wt.% trifluoropropyltri-
methoxysilane (scan rate : 1 mV s ): (a) anodic scan and
(b) cathodic scan.

Table 1. Viscosities and ionic conductivities of liquid electrolytes containing different amount of fluorinated silane (F-silane)

Electrolyte Viscosity (cP) Tonic conductivity (mS cm™)
Base electrolyte 4.78 7.0
Base electrolyte with 2.5 wt.% F-silane 4.64 7.2
Base electrolyte with 5.0 wt.% F-silane 4.59 7.1
Base electrolyte with 10.0 wt.% F-silane 4.40 6.6
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Fig. 3. SEM images of surface for graphite active materials before and after formation cycles in different electrolytes: (a)
pristine graphite, and graphite cycled in (b) base electrolyte and (c) electrolyte containing 5 wt.% trifluoropropyltrimeth-

oxysilane.

Fig. 4. SEM images of surface for LiNiy¢Co0(,Mng,0, active materials before and after formation cycles in different
electrolytes: (a) pristine LiNiycCo0y;Mn,0;4, and LiNiyCo0o:Mn,0, cycled in (b) base electrolyte and (c) electrolyte

containing 5 wt.% trifluoropropyltrimethoxysilane.
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Fig. 5. XPS spectra of graphite electrode before and after
formation cycles in different electrolytes: (a) base
electrolyte and (b) electrolyte containing 5 wt.% trifluoro-
propyltrimethoxysilane.
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