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Asle] E.g&Zo] o3 UAZS AFAEE= A7) o]F= FHAE(electric double
layer capacitor; EDLC)+ X874 AAQ] &4 &4AE A= B2 AFESto] w44
A T =& dUyA, 39 dEE YER ARAIY | A] AFFAZA stolHE = 2}
Ea1et A8 HA 2Fe] Adow zbgws QItH1]. EDLCS A5 83 dAdEeio] u)
xHAI Ao FH w EEAR] =2 3 £%¥S A7) deAE vaud
59 HAs, a8 ddEs F dgsfor gt

A= EDLCY F4 &3S FA717] 9lete]l FAT/LMSP20)E AFEAR
718 u] Propylene Carbonate(PC)ell H3alld A<l spirobipyrrolidinium tetrafluoroborate
(SBPBF4)®} tetraecthylammonium tetrafluoroborate(TEABF,)oll A 27} A 7]8}eh4 EA& AL
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2.1 EDLC A=

EDLC A< A3t Y& vlmH Aol 2000 m¥/gel EAdeti MSP-203 =XA=
Super-P¢} CNF(Amotech, Korea)E& Z= 229 Z}7} 14 wt.%, 3 wt.% AF&3F3 2o
A= Az AMgstE AAREE FAMQIEE CMC/SBR(Critical  Micelle
Concentration 3 wt.%, Styrene Butadiene Rubber 2 wt.%)S A7}t th =29 H A A
22 420 39S AR A5 A7E 1xl cm’®E @EAS I8 A7)
3lsta EAS ZALE7] $18] A& Ao w= PC/SBPBFs¢ PC/TEABF.Z 717}
IMZ AF&-3FA T

A ANEE Azel7] dske] Fuld AFE FFo] BAs E3 Hel% Rayond A}
gote] Qs FHAY F A=A AA LT A2 BRete] AL xHsAT)
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Z+zkol AMaj Aol whE 7] 3eF EAS ZASH] 95t 2ATAR 3 ASHAFTH
¢l cyclic voltammetry(CV)E Auto Lab(PGSTAT100)& AF&3 O ~ 2.75 V
Aol A YAt FASEE H 8-S SAHY e dydx FRA
(frequency response analysis) B3F Auto Labol A 10 mHz ~ 100 kHze] 5+
J= HRJol A 10 mVe] MEFo =z FAHsAT.
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3. 298 EE

v PCollA A= t}E Hazadel SBPBF.¢} TEABF.9] olexdvx =4
7} PC/SBPBFso A9 o] Ex7} 2.01x10 % S/cm® PC/TEABF oA o]
7 1.3x107% S/emBE.th =7 YERSITE o] SBPBF, A&l d o] TEABF,E
t} 718 PCetolA] s o] o]E29] olswrl =S & 5+ ¢

Fig. 12 Ztzte] daid 45 A183Su EDLCe 7|ty 545 F2ls)
7] 98l ket FAS A Aojx CV 2 ZE YERH Y olth CV 1
X HYge BES5 EDLCO o)Al eIl AAMAES YERAA|RE
PC/SBPBF oA & ¢ & AF#HS 3ed = Agr.

Fig. 2= CV &2 93] Aozl v &3S HAFTAS = wel YeER Rl
t}. PC/SBPBF oA ¢ H]-&% 7k 5 mV/solA] 46 F/ge 2 TEABFs oA &
o]Z 41 F/gRt} 53kt ol A 1% olxHd =7t &n PCollA]
TEABF Xt} SBPBFol A B 95t d7|stetd o= bAES Hol7] o
o2 FohEo
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Fig. 1. Cyclic voltammograms of EDLC as a function of scan rate in (a)PC/SBPBF4 and (b)
PC/TEABF,.
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Fig. 2. Specific capacitances of the electrode as
a function of scan rate in PC/SBPBF, and
PC/TEABF..

Fig. 32 MSP-20 =& o]&3ste] #lz¥ EDLCE 7] Al PC/SBPBF.%}
PC/TEABF ol /] v}EFdl Nyquist plot®} Bode plotS e 19 o]t} Fig. 3(a)oll L
1% Nyquistoll A A AR gk A2 AHE *X&o]lal semicircle?]
A3 real resistance(XF)Ie] -l Ret #2 H3F o] s AT o=
o] e A7l S5 A IHE A ourl. Nyquistoll A & F= A%
o] Hafjde] ol2dEEe HHAHE AIFgke]l PC/SBPBEsolA  1.02Q°0 =
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Fig. 3. Impedance spectra for EDLC in 1 M PC/SBPBF4 and PC/TEABF4 at 1.4 V
(a) Nyquist Plot, (b) Bode Plot
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FAE A MSP-2058 AM&3Fe] W= EDLCASFS  f7]8uel PCol Aafja el
SBPBF 42} TEABF, 1ME& ZZt Alxste] Algsqith. o|2dAxExE =44y
PC/SBPBE,9l A 2.01x107% S/cm® PC/TEABF.9] ©]2AE% 1.3x107% S/cmXE.t} =74
gl HUok. CV 4 23 AYFAF S5 100 mV/soll A PC/SBPBF.¢+ PC/TEABF,9
H|82S 717k 39 F/g, 34 F/gS 7FAtE Impedance spectroscopyZd ¥ T3k Ret ko]
PC/SBPBF el 3.2 Qo2 PC/TEABF,X .t} St 54 % o] EDLC dafjd 2o ¢-3
des HER A
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