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A study on the SEl film formation as organic solvent decomposition of
lithium ion batteries and its electrochemical behavior
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Abstract

We have produced electrolyte solution out of 1.15M LiPFs EC/EMC/DEC/PC(30/55/10/5 by vol26) as a
reference, and at the same time, performed basic physical property test using a single solvent of 1.15M
LiPFs DEC, DMC, EMC and a 2 component electrolyte solution of 1.15M LiPFs EC/DEC(1/2 by vol%)
and PC/DEC(1/2 by vol%). Cyclic Voltammetry Analysis showed that, compared to existing carbonate
organic solvent, the addition of DEC,DMC and EMC brought the de-decomposition peak of salt anion
of PFs" and the solvent at lower oxidization potential of 2.3V, 0.7V and 2.1V(vs. LV/Li"). In addition, a
kinetics current peak, in which intercalation of Li" is proceeded at 750mV, 450mV(vs. Li/Li’), was
confirmed. These findings suggest that the DEC solvent decomposition occurred at an electric potential
lower than that of oxidization of existing carbonate organic solvent.

Through the impedance analysis, we checked electric charge transfer resistance(Re) according to the
electric potential of Li" intercalation at 750mV(vs. Li/Li’), which was the same as the resistance (Ry)
and cyclic voltammetry of SEI film that was formed at Reference. By doing so, we found that the
significant decrease of polarization resistance(R,) when Reference was played a part in the formation

of compact SEI layer at the initial decomposition reaction.
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18 1. <8 AgAF 54, (2) 115M LiPFs DEC.  (b) 1.15M LiPFs DMC. (c) 1.15M LiPFs EMC.
(d) 1.15M LiPFs EC/DEC(1/2 by vol%). (e)1.15M LiPFs PC/DEC(1/2 by vol%).
(f) 1.15M LiPFs EC/EMC/DEC/PC(30/55/10/5 by vol%).

Fig. 1. Cyclic Voltammograms{a) 1.15M LiPFs DEC. (b) 1.15M LiPFs DMC. (c) 1.15M LiPFs EMC.
(d) 1.15M LiPFs EC/DEC(1/2 by vol%). (e)1.15M LiPFs PC/DEC(1/2 by vol%).
(f) 1.15M LiPFs EC/EMC/DEC/PC(30/55/10/5 by vol%).
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a9 2. Step potentiale] W& dW@A A% | 1.15M LiPF¢ EC/EMC/DEC/PC(30/ 55/10/5 by

vol%);Frequency :0.1mHz to 100KHz;

. Carbon;CT,RE :

Li metal; Step Potential :

OCV(3.057V, 3.026V, 3.252V), 1.5V, 1V, 750mV, 700mV, 600mV, 300mV, OV (vs.Li/Li*)

Fig. 2. Impedance Spectra of step potential 1.15M LiPFs EC/EMC/DEC/PC(30/ 55/10/5 by

vol%):Frequency :0.1mHz to 100KHz; WK :

Carbon;CT,RE : Li metal; Step Potential :

OCV(3.057V, 3.026V, 3.252V), 1.5V, 1V, 750mV, 700mV, 600mV, 300mV, OV (vs.Li/Li*)
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