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EDLC(electric double layer capacitor)8 EA®AHF ] AXFH-E dip coating method, doctor blade coating
method, paste rolling method2 E&|3le] 27131k EXx) vlEA -85& ZARSIAT Dip coating methodell &3
AZAZA] AshdPoE LiPF6E o881 f7|8v|Z PC-DECE o83t EDLCY HIEA 83°] 130F/ge2 715
S48, AEY] ARG Ao)A 2] IR-drop= 0.11 V2 &9kOH CV(cyclic voltammetry) w4 FEH o]34Q]
EDLCY 54& Yehiiuth

Abstract : The electrochemical characteristics and specific capacitance were investigated by preparation processes (dip
coating method, doctor blade coating method and paste rolling method) of activated carbon electrode for an EDLC
(electric double layer capacitor). The EDLC using LiPFg salts and PC-DEC solvents showed good specific
capacitance, 130 F/g and small IR-drop at linear time-voltage curve, 0.11 V. Cyclic voltammetry analysis using the
activated carbon electrode prepared by dip coating method was shown closer to ideal EDLC characterization.
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Fig. 1. Procedure of various preparation methode of electrode for EDLC.
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Table 1. The compositions of cells for EDLC

Activated carbon Conductor Binder Separator Electrolyte
PVAF 1M-L%CIO;/PC
MSP-20 acetylene PP IM-LiClO4/PC-DEC
black PTFE IM-LiPF¢/PC

IM-LiPF¢/PC-DEC




100 J. Korean Electrochem. Soc., Vol. 4, No. 3, 2001

- A"S 3] 93 S3A A¥r) (WBCS 3000
battery cycler, Won A Tech)l|A] AAFHOE = . vkAslyrt
- TERES 0V~2V, AAFIE 2mALm e E 23T
a2a FE% 1 JHE AR8] H8kd AR A4 &
A&Aoz gve] Ao [5ETC AAY TS FAc)
EDLCS &7 8% AIZb-xdg4delA ol 2ol Ja) Aak
L35 \=

Cyclic voltammetry 232 two-electrode system®Z EG&
G Princeton Applied Research M273 potentiostatS ©]-8-3}1
I, FEAGE 2 VE 3 FAKEEE 10 mVisecE B354
o}, Impedance 412 two-electrode system .2 Impedance
analyzer (Zahner IM6YE ARSI Fal M= 10 mHzolA
2MHzZ k3L, AYREL 20 mVE E438K9)

3. &z % OF

Fig. 2& EDLC& 4%k A3 dip coating method=
Azl MolF Wzl WE |y FEA TAY HISH 8%
o] BAE A2te] Haidel disl] vehd 2otk 2-olA
o = I%o] HEEE IM-LiPF/PC-DECE AF&-3hS wjo) vl
=7 §30] 130FAER 7Y 957819tk o) PFRsolL9)
AEE7}t Cloy oKt} A1, #7]8l8ha QPgA) 3k PRy o)
2] Closol2Et o gs) wEelgln wuET, w3k
PCE £ LTS 7HAE 7180l Ag =Tl £7] vE
o PCell HIs| Hxr} W& DECE £33} EDLCOA 953
HIEA §38 el A o2 dgtgt), Mol e niS
A 8] wishs 20 MolFAe 5% Fxe wEH Szt
a7} o} I olEREE BE HAolx] YA uEH &
FE eI

Fig. 32 MSP-20 AS-S o]&3} AlZke EDLCY 100 4+
olg F9] fi7|xdefdel WE Nyquist plotS LERA Tgolo},
Open circuit voltaged¥ 20 mve] AYRNZFO0F 10 mHz8} 2
MHz®] Fal He|ollA4] EDLCY complex impedanceE =33}

150 — T T T T T T T
140 | . ]
130 % g Y ¥ —X—— ¥ ¥
120} A\Zﬁ:i—* A 1
110f © —b—A— A A A A A A
100 | g
90 |-
80} ]
70| ]
60| x
50 - —0— 1MLIC0,/ PC ]
40[ —0— 1NHICIO,/ PCDEC |
30| —A— 1MULIPF,/ FC 1
20| —¥%— IMLFF,/PCDEC
10[ ]
0 1 2 1 " 1 " 1 " i 1 1 1 L 1 n 1 L ] 1

30 40 50 60 70 80 90 100

Specific capacitance/ Fig

No. of Cycles

Fig. 2. Specific capacitance with number of cycles of an EDLC
using electrode prepared by dip coating method. (voltage window :
0~2 V, current density : 2 mA cm?)
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Fig. 3. Nyquist plots of an EDLC using electrode prepared by dip
coating method. (AC signal level : 20 mV, frequency range:
10 mHz~2 MHz)
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Fig. 4. Specific capacitance with number of cycles of an EDLC
using electrode prepared by doctor blade coating method. (voltage
window : 0~2 V, current density : 2 mA em?)
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Fig. 5. Nyquist plots of an EDLC using electrode prepared by
doctor blade coating method. (AC signal level : 20 mV, frequency
range : 10 mHz~2 MHz)
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Fig. 6. Specific capacitance with number of cycles of an EDLC
using electrode prepared by paste rolling method. (voltage
window : 0~2 V, current density : 2 mA ecm™)
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Fig. 7. Nyquist plots of an EDLC using electrode prepared by paste
rolling method. (AC signal level : 20 mV, frequency range:
10 mHz~2 MHz)
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Fig. 8. Charge-discharge curves at 2 mA/cm? for an EDLC prepared
by the three different methode. (voltage window : 0~2 V)
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Table 2. The experimental data of the electrodes in this study

Thickness Weight Capacitance Specific capacitance Specific capacitance
(mm) ® ® (F/mm) (Flg)
Dip coating method 0.045 0.012 1.599 35.533 133
Doctor blade coating method 0.140 0.014 1.050 7.500 75
Paste rolling method 0470 0.092 8.298 17.655 90
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Fig. 9. The specific capacitance variations as a function of charge
current density. (voltage window : 0~2 V, current density : 2 mA cm?)
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