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Abstract : Because the ionic liquid added with Propylene carbonate(PC) at room temperature
has lower viscosity than original, we considered electrochemical behavior of it in EDLC. The ionic
liquid without PC which does not have ions has no problem in capacity since it has enough
ions. The electrolyte resistance was decreased with decreasing viscosity. As a result of iden-
tifying high current discharge capacity, we observed that the ionic liquid had capacity of 73.12%
at current density of 80 mA/cm™2, but it increased to 81.94% at PC content of 40 vol%.

Keywords : Electric Double-Layer Capacitor(EDLC), Room Temperature Ionic Liquids(RTIL), 1-
ethyl-3-methylimidazolium tetrafluoroborate(EMI-BF,)
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Fig. 1. The Viscosity by relative content of PC in EMI-
BF, electrolyte.
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Fig. 2. Result of LSV, Scan rate : 5mVs ', Windows range :
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Fig. 3. Cyclic voltammogram of EDLC with various
electrolyte, scanrate : 5 mVs ', Voltage Windows : 0~3 V.
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Fig. 4. Nyquist plots of EDLC with various electrolyte,

frequency range : 0.01 Hz~100 kHz, temperature range :
(a) 25°C, (b) —15°C.
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Fig. 5. Discharge capacity by currentdensity, Discharge
current value : 1 mA/cm?, 2 mA/cm?, 5 mA/cm?, 10 mA/
cm?, 20 mA/cm?, 50 mA/cm?, 80 mA/cm?.

AH o] AFdEe] we W zelth

1~ mAm7IAE HlaA =@ HAFE g )
ool @3]e] =gk o] 2 g A o] Bkl mlAlSkA|
7P A veE AL T Utk ol weFTd
o9 Fxrt 7] "oty AT 10~50 mA/cm?
77].;(]‘:_ pcﬁhﬂzo] UJ-o].;;,_l/" EH H(}—;ﬁ _/HO] ]_
e AL 2 5 At 80 mA/em*E HAE 432 B
H ¢ A5 X}°]7} =t PCe] o] 0vol%s!
AES O AE Hlste] dAs] W ﬂ%h% HA
3 PCY ko] 10 vol%el MEL 50 mA/cm7HAl =
TR2 AlE3 2ol Holx] thl 80 mA/em™] A
Yol §F7Ho] ZojE AL IAT £ gk
80 mA/cm’l|A] EMI-BF,8} PCE &3t EMI-BF,S]
A &7 Al 09F¢] zol& HIH PCY| 7=
ol8t Aw7tAivt o|eATE AT AFF 744 7]
olalgdom oAz olste] thHRHEA A e B4
o] PHES SIS,

Fig. 62 PCE] meh A2t AAES -30°C,
25°C, 70°Col|Ae] &%=o tqa whdger gz o|t)

—25°ColMe] W Bakg wE PCel ool ke
WA RS B0l T A % % ) wd ole
BOIE 85 A SUE T - B
71 ol ool 12~15°CY o] A WA 7} —25°Ce]l
Al oln] aAstE o] e ] ¢S & 5 gl]
wjZoltt. PCe fﬂab] 40 vol% °o’3?l 79+ dnt
Ao g HrlolEZ 7uAEe] AL&E+= TEA-BEL/PC
dslolurt 28 892 74 sinh dest 1o

afole sRIZ SleddAt o FE g3e

= 1~1.5 mol =d -’F UAITE 01%*39'1‘ﬂ]91 3=



42 J. Korean Electrochem. Soc., Vol. 14, No. 1, 2011

10
o g
e <
8 o ¢
3
& 7
8
26
g v * EMI-BF,
g 51 ® EMI-BF,+PC 10%
v EMI-BF,+PC 20%
44 v EMI-BF,+PC 30%
8 EMI-BF,+PC 40%
3 b4 @ EMI-BF,+PC 50%
5 © EMI-BF,/PC
-40 20 0 20 40 60 80
Temperature (°C)
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