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Abstract : Specific capacitance and charge-discharge rate of EDLC using activated carbon electrode were affected
by the compositions of electrolytes, the conditions of charge-discharge and physical properties of activated carbon
materials. The activated carbon electrode was prepared by dip coating method. Charge-discharge test and elec-
trochemical experiments were carried out for various kinds of organic electrolytes. Effects of charge and discharge
current density on the specific capacitance were studied. Characteristics of leakage current, self-discharge and
time-voltage curves in optimum conditions of organic electrolytes were compared with conventionaNBR£t

PC electrolyte. The EDLC using MSP-20(specific surface area: 28gp slectrode and 1M-LiRFPC-DEC(1:1)

was exhibited th highest specific capacitance of 130 F/g and low polarization resistances. The EDLC using MSP-20
electrode at 1M-LiP#PC-DEC(1:1) was small leak current of 0.0004 A for 15 min, long voltage retention of 0.8V
after 100 h and linear time-voltage curves with small IR-drop.
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Fig. 1. Effect of organic electrolyte composition on the specific
capacitance. (voltage window : 0~2 V, current density : 2 mA cf)
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Fig. 2. Effect of the ratio of PC to DEC on the specific capacitance

at 100 cycle.
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Fig. 3. Charge-discharge curves of EDLC using MSP-20 electrode
at 1IM-LiPF¢/PC-DEC(1:1) and 1M-E4,NBF,/PC organic electrolytes.
The inserted figures were the magnified initial discharge curves.
(voltage window : 0~2 V, current density : 2 mA crif)
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Fig. 4. The relationship between specific capacitance and charge
current density of EDLC using MSP-20 electrode at 1M-LiPE/PC-

DEC(1:1).

150 T T T

100

Specific capacitance (F/g)

50 | L 1

0 5 10

15

20

Discharge current density (mA/cm?®)

Fig. 5. The relationship between specific capacitance and discharge
current density of EDLC using MSP-20 electrode at 1M-LiPEPC-

DEC(1:1).

O A5
‘l_/K

352 714 EDLCY AlFe] 7k53)
. Fig. 5= 1 mAlcnte] &
5, 10, 20 mA/cta] R AETE 9

ARgEs &



116

35 T T T T T T
' —0O— 1M-LiC10,/ PC
30 - A —O— 1M-LIiCIO, / PC-DEC .
’ F O —b— 1M-LiPF, | PC o
25 L8, el —%-~ 1M-LiPF, / PC-DEC i
w = ’ ;
E 20
£
o
.V 15 .
‘N
10 B
.

Fig. 6. The Nyquist plots of EDLC using MSP-20 electrode at

100 cycle. The inserted figures were the magnified semicircle parts.

(AC signal level : 20 mV, frequency range : 10 mHz~2 MHz)
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Fig. 7. The comparisons of cyclic voltammogram of EDLC using
MSP-20 electrode at 1M-LiPR/PC-DEC(1:1) and 1M-E{NBF4/
PC. (voltage window : 0~2V, scan rate : 10 mV'3
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Fig. 8. Comparisons of leakage current of EDLC using MSP-20 electrode at (a) 1M-LIgPC-DEC(1:1) and (b) 1IM-Et{NBF4/PC. The
inserted figures were the magnified initial current parts. (float potential : 2 V)
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Fig. 9. Self-dischage characteristics of EDLC usig MSP-20
electrode at 1M-LiPR/PC-DEC(1:1) and 1M-EtNBF4/PC. (chamging
12V, 2 mA cm?)
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