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The choice of solvents for electrolytes solutions is very important to improve the characteristics of charge/discharge in
the Li-ion battery system. Such solvent systems have been widely investigated as electrolytes for Li-ion batteries. In this
paper, the electrochemical properties of the solid electrolyte interphase film formed on carbon anode surface and the
solvent decomposition voltage in 1 M LiPF¢/EC:MA(x:y) electrolyte solutions prepared from the various mixing volume
ratios are investigated by chronopotentiometry, cyclic voltammetry, and impedance spectroscopy. As a result, the solvent
decomposition voltages are varied with the ionic conductivity of the electrolyte. Electrochemical properties of the
passivation film were different, which are dependent on the mixture ratio of the solvents. Therefore, the most
appropriate mixing ratio of EC and MA as a solvent in 1 M LiPF¢/(EC+tMA) system for Li-ion battery is approx-
imately 1:3 (EC:MA, volume ratio).

Keywords: Li-ion battery, solvent decomposition, passivation film (or SEI), mixing ratio, methyl acetate (MA), ethylene
carbonate (EC)
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Table 1. Physicochemical Characteristics of Organic Solvents

Structural Mo m.p b.p Ered Eox
I S DN
Solvents formula & (cP) () (C) (V vs. SCE)
Ethylene Carbonate 90 1.9 (40 cP) 16.4 37 238 3.0 432
(EC)
o)
Diethyl Carbonate \)ﬁ(\/
(DEC) 2.8 0.75 15.1 -43 127
0
ﬂ:
Methyl Acetate I \ 6.7 037 165 -98 58 29 437
(MA)
0
o AE, 2 408, 5O Aw, 94 994 % A7) P4 9 Aldrich, battery grade)E AH8SISITh B Age] mE s} gole
AE E T YUk 9o g 52 58S 2tE fvle ARt 57 1.0 M LiPFs9] ©]Ad&A] 3H8ulE o8] 7HA] §39] vlE&(xy) 2 27
wiitol] o] o]F X7t =g A H&E ke dEe] gleng A A z3to] A3k
To} FHEo] B SulE REgu|EA 3 §olo] T2 ALEH
o U134 A5k Bl ke DA% ole-w mes) ks 23, A7183H4 274
Aolmz 2lf ol AEwst folof ar] ol A%, §8, Aa KMFC 8] ta 4849) %Hga A WBCS 3000 battery
A o] fr U 59} A F o] AAEE A3lo|t), 3k L= cycler (WonATech. Co.)E AF&3Fo] 0.0 V~2.0 V (vs. Li/Li")2] #9]
g5 e e A7)seH o R ukgo] gl Ao HMolu 7] Fell A 0.5 mA/em’e] SHAFE 7}0}01 Tkl 3k dk-d
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Figure 1. Voltage-capacity profiles of KMFC electrode in 1 M
LiPF¢/EC:MA (x:y, v/v) at current density of 0.5 mA/em’.
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Figure 2. Cyclic voltammograms of KMFC electrode in 1 M
LiPF¢/Pure EC and Pure MA at scan rate of 1 mV/ses.
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Figure 3. Cyclic voltammograms of KMFC electrode in 1 M
LiPF¢/EC:MA(x : y, v/v) at scan rates of 1 mV/sec.
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Figure 4. 2™ cycle voltage-capacity profiles of KMFC electrode in
1 M LiPF¢/EC:MA (x:y, v/v) at current density of 0.5 mA/cm’.
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Figure 5. Equivalent circuit model for film-covered carbon/
electrolyte solution.
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Figure 6. Impedance spectra of KMFC electrode after initial
charge in 1 M LiPF/EC:MA (x:y, v/v) at frequency range of
100 kHz~0.01 Hz.
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