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Abstract  The first lithiation of a graphite electrode in 1 mol - L™ LiPF,-EC (ethylene carbonate):DEC (diethyl
carbonate):DMC(dimethyl carbonate) electrolyte at 25 and 60 C, and in 1 mol-L"" LiPF,-EC:DEC:DMC+5%VC
(vinylene carbonate) electrolyte at 60 C were investigated by electrochemical impedance spectroscopy (EIS) combined
with cyclic voltammetry (CV). It was found that deterioration of the graphite electrode’s electrochemical performance
was mainly caused by the unstable solid electrolyte interphase (SEI) film on the electrode’s surface in 1 mol-L™ LiPF-
EC:DEC:DMC electrolyte at 60 ‘C. However, the use of VC as an additive to the above electrolyte significantly
improved the electrochemical performance of the graphite electrode, which was attributed to an improvement in the
stability of the SEI film that formed on the graphite electrode’s surface.
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Fig.1 Cyclic voltammograms of graphite electrode
(A) 25 T, 1 mol- L™ LiPF-EC:DEC:DMC clectrolyte'™; (B) 60 T, 1 mol- L' LiPF,EC:DEC:DMC electrolyte: (C) 60 T, 1 mol L' LiPF,-EC:DEC:

DMC+5%VC clectrolyte. The potential was scanned from OCV (open circuit voltage (3.0 V(es L/ to 0,01 Vat | mVes!
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Fig.2 Nyquist plots of graphite electrode during the first lithiation at various potentials (3.0-0.7 V)

in 1 mol-L™' LiPF-EC:DEC:DMC electrolyte at 60 °C
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Fig.3 Nyquist plots of graphite electrode during the first lithiation at various potentials (3.0-0.4 V) in 1 mol-L"'
LiPF-EC:DEC:DMC+5%VC electrolyte at 60 °C
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