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Abstract : In this study, we studied the organic electrolyte application to electrochemical capac-
itor for high operation voltage. For high operating voltage, 5 wt % of gamma butyroloctone
(GBL) was added in the bare electrolyte. During the cycle performance, stable SEI layers were
formed by reductive decomposition of additive GBL. As a result, columbic efficient of 1M
SBPBF, in EC:DMC(1:1) with GBL composite was enhanced to 70% after the 2000th cycle

at voltage range 0-3.5 V. Additionally, SEI layer protected the surface of electrode and prevent
the side-reaction between electrolyte to electrode.
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Fig. 1. Cycle performance of 1M SBPBF, in EC:DMC
(1:1) composite electrolyte with additive material; (black)
bare electrolyte (red) additive the PC (green) additive the
THF (yellow) additive the GBL.
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(e) EDS-After 1% cycle

(d) EDS-Before cycle

f) EDS-After 50" cycle

L

Fig. 2. FE-SEM image of electrode surface of (a) before cycle (b) after 1** cycle and (c) after 50" cycle, EDS mapping
results of (d) befroe cycle (e) after 1 cycle and (f) after 50" cycle.

Tabel 1. Atomic ratio of electrode surface of (a) before cycle (b) after 1** cycle and (c) after 50 cycle.

Ratio (%) Before cycle After 1™ cycle After 50" cycle
C 99.94 95.89 89.74
O 0 0 1.043
F 0 4.066 7.976
Al 0.06 0.044 1.241
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Fig. 3. X-ray photoelectron spectroscopy spectrum of the 1M SBPBF, EC:DMC(1:1) electrolyte, (a) carbon, (b) Oxygen

(¢) Fluorine and (d) Aluminum, during the 50th cycle.
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Fig. 4. Transmission electron microscopy (TEM) spectrum
of the 1M SBPBF, EC:DMC(1:1) electrolyte, (a)carbon,
(b)Oxygen (c)Fluorine and (d)Aluminum, during the
S50thcycle.
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