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Electrochemical Behavior of Vinyl Ethylene Sulfite as an Electrolyte
Film-forming Additive in Lithium lon Batteries
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Abstract A film-forming additive, vinyl ethylene sulfite (VES) with both vinylene group and sulfite
group, affects the electrochemical performance of carbonaceous mesophase spherules (CMS) and LiFePO,
electrode. The results indicated that a small amount of VES (5%) could be reduced prior to the propylene
carbonate (PC) solvent on the surface of CMS electrode in PC-based electrolyte to form a stable solid elec-
trolyte interphase (SEI) layer, so co-intercalation of PC and solvated lithium ions to graphite could be sup-
pressed. Furthermore, the electrolyte of 1 mol/L LiClO4/PC+5%VES (¥ : V) exhibited excellent electro-
chemical stability in the LiFePO, electrode.

Keywords vinyl ethylene sulfite; electrolyte additive; solid electrolyte interphase (SEI) layer; propylene

carbonate
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Figure 1 Conductivity vs. temperature diagrams of (a) 1 mol/L
LiClO4/PC, (b) 1 mol/L LiClO4/PC+5%VES and (c) 1 mol/L
LiClO4/VES electrolytes
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Figure 2 The first and second charge/discharge curves of

CMS/Li cells using (a) 1 mol/L LiClO,/PC and (b) 1 mol/L Li-

ClO4/PCH+5%VES as electrolytes
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Figure 3 Cycle performances of CMS/Li cells in two kinds of

electrolytes, (al) (a2) 1 mol/L LiClO4/PC+5%VES and (bl) (b2)

1 mol/L LiCl10,/PC+5%ES

(al, bl) discharge capacity density, (a2, b2) charge capacity density, current

density =32 mA/g, cutoff voltage=2.0~0.005 V vs. Li/Li"
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Figure 4 Raman spectra of the CMS and CAG
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Figure 5 Cyclic voltammograms of CMS electrode in (a) 1
mol/L LiCIO4/PC and 1 mol/L LiClO4PC—+5%VES (first cy-
cle-b, second cycle-c) with scan rate 0.2 mV/s
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Figure 6 SEM images of CMS electrode surface obtained (a)
before charging, (b) after charging 10 h in 1 mol/L LiCIO,/PC
and (c) after the first charge to 0.005 V in 1 mol/L LiClO4/PC+
5%VES
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Figure 7 EDS of CMS electrode after the first charge to 0.005
Vin I mol/L LiClO,/PC+5%VES
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Figure 8 Linear sweep voltammetry (LSV) curves of LiFePO,
in the electrolyte of (a) 1 mol/L LiClO4/PC and (b) 1 mol/L Li-
Cl04/PC+5%VES, scan rate: 0.5 mV/s
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Figure 9 Cycle performance of LiFePO, cathode material in the
electrolyte of 1 mol/L LiC10,/PC+5%VES

(al) charge process, (a2) discharge process
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