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Abstract : We employed the vinyl ethylene carbonate (VEC) as an electrolyte additive and
investigated the effect of the electrolyte additive on the electrochemical performance in hybrid
capacitor. The activated carbon was adopted as cathode material, and the Li TisO;, oxide was
used as anode material. The electrolyte was prepared with the LiPF¢ salt in the mixed solvent
of ethylene carbonate (EC), dimethyl carbonate (DMC), and ethyl methyl carbonate(EMC). We
evaluated the electrochemical performance of the hybrid capacitor with increasing the amount
of the VEC electrolyte additive, which is known as the remover of oxygen functional group
and the stabilizer of the electrode by reducing the surface of electrode, and obtained the supe-
rior performance data especially at the addition of the VEC electrolyte additive of around 0.7
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vol%. On the contrary, the addition of the VEC more than 0.7 vol% in the electrolyte leads
to the degradation in electrochemical performance of hybrid capacitor, suggesting the increase
of the side reaction from the excessive VEC additive. X-ray photoelectron spectroscopy (XPS)
revealed that the addition of the VEC suppressed the formation of LiF component, which is
known as the insulator, on the surface of electrode. The optimized addition of VEC exhibited
the improved capacity retention around 82.7% whereas the bare capacitors without VEC addi-
tive showed the 43.2% of capacity retention after 2500 cycling test.

Keywords : Vinyl ethylene carbonate, Activated carbon, LTO, Hybrid capacitor, Electrolyte additive
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Fig. 1. Prediction of electrochemical behavior at AC/LTO
capacitor.
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Fig. 2. Cyclic performance of AC/LTO hybrid capacitors
with or without VEC additive. The cells were cycled with
a constant current of 10 C.
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Fig. 3. The voltage profiles of AC/LTO hybrid capacitors

with or without VEC additive. straight line: 1** cycle, dot

line : 2500™ cycle.
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Fig. 4. Cyclic voltammograms of 1® and 2™ cycle
measurements in the indicated electrolytes of (a) VEC-
free, (b) VEC-containing.
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Fig. 9. Capacity retention of AC/LTO hybrid capacitors
with or without VEC additive.
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