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Abstract

The purpose of this study is to research and develop conducting polymer(CP) composite electrode for
supercapacitor. The radius of semicircle of CP composite cell with polyaniline(PAn) composite electrode
adding 30wt% acetylene black was small. The total resistance of supercapacitor cell mainly depended
on internal resistance of the electrode. The discharge capacitance of supercapacitor cell with PAn
composite electrode adding 30wt% acetylene black in 1lst and 50th cycles was 27F/g and 31F/g at
current density of 1mA/cm®, respectively. Supercapacitor cell with PAn composite electrode adding
30wt% acetylene black showed a good cycliability. Supercapacitor cell of CP composite electrode with
1M LiCIO«/PC brings out good capacitor performance below 4V.
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Fig. 1. Cyclic voltammogram of cell with PAn

and PAn composite electrodes.
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Fig. 6. Impedance spectra of PAn composite
cell with cycling.

326

100
30

ZOMW

Discharge capacitance(F/g)
Coulombic Efficiency(%)

40
10
20
0 ‘ ‘ 0
0 200 400 600 800 1000

Cycle number

a3 7. PAn composite M cell®) 24d A&
I A A7

Discharge capacitance and coulombic
efficiency of PAn composite cell with
cycling.

g oz P}

g 72 %A MojFd uwbE supercapacitor
celle] £%d E&E uUetd otk Cell® PAn
o acetylene black® 30wt% composited #H=Fo

(N S I

2 FA59om, 2mA/cm’e] AE YEE st

5
4
e 3
=
£
;_é' 2
1
0 . . ,
) 4 8 12 16 20
Time(hour)
28 8 PAn composite A3 celld) A71LAH &

Ag_
Fig. 8. Self-discharge characteristic of PAn

composite cell.



Ach 298 Kge AolFY Vol wet AR
1 B4 RolWA 100% e $5E 54

[

wlo
fr
3R

82 PAne°l acetylene black-2 30wt% A7}
# AIFozZ FAY celld AVIEH BAHE dE
W Aoty 27] 4VellM V7R = IR dropell &%
2A% Mg PAE vgoy IVREE o] A
B &4 957t hAslE A gaEe] 2o}
A AYG gaE 643 oF dAE] 2VEH
M AZko]l ZAzgel] uhel @gkEtA Fastch
o]71 & PAn composite HFo] FHAH o)|F H7
3lstx oz gFsi: AL vehdch

olgi¥k @2 A, PAnd supercapacitord H=
o2 A83t+ HHEY PAndl acetylene blackg
composite® HZFo] $+% E4& B4 53,
acetylene black€ 30wt% composite® HFo=
TR cellAX 718 ¢ F£4d 54 52
M7l FE& HA

>

4 o

4 8 B

2 s=RdAe =AY  zEACL  PAnd
acetylene black€ composite® AL A=zdo
IM LiCIO/PCt &7l cell& FA s x, A7 233
9 BEAHS A7% Ay oL Ze de8g 4
=3
1) PAndl 7}8 ¥ acetylene black® H7}
& A4S H@yyeg PAn AFHTY 5%
W H7leg JeEldch ko] 30wt%
d gt Y 5 $H A7 ZFQGIF/RE
vebl e

2) PAnol 7t E¥Y<Q acetylene black®
30wt% AH7t$ PAn composite A9 ¥A
H714e 3lF/ge g PAn A3Z@TF/gEt
< 669 F7h3tsich

3) PAn composite 32 W FWH E4o

2 0~4Ve HAAG Iy AR steEie E
g, ZA7IgA BEYE 2vVeld UASA FA
e 4% 548 Jehidoh

4) JAH2g 43T Az 50MA MolEodA

9 cell WHAYL 55002 7] MolEXH
T 1504 % S/

ol e FEAAMN 4% PAn Bl PAn
ol acetylene black® composite¥ 224 £ A
713 A FUHH SA4L JERRG wabA,
4VZ9  supercapacitor® ~AYoZ  PAndl

327

A7) WA AR =) Vol. 14, No. 4, April 2001.

acetylene black® 30wt% composite® HFo] &
£ 715EE ANY £ )

#u 2#

[1J] H B. Gu, J. U. Kim, H W. Song, G. C.
Park and B. K. Park, “Electronical
Properties of Carbon Composite Electrode
with Polymer Electrolyte for Electric Double
Layer Capacitor,” Electrochimica Acta, Vol.
45, pp. 1533-1536, 2000.

[21 C. Arbizzani, M. Mastragostino and L.

Meneg hello, “Polymer-Based Redox Super-

capacitors : A Comparative,” Electrochimica

Acta, Vol. 41, pp. 21-26, 1996.

S. Sarangapani, B. V. Tilak and C. P. Chen,

“Materials for Electrochemical Capacitors

Theoretical and Experimental Constraints,” J.

Electrochem. Soc, Vol. 143, pp. 3791-3799,

1996.

A. Laforgue, P. Simon, C. Sarrazin and J-F.

Fauvarque, “Polythiophene Based Super-

capacitor,” J. Power Sources, Vol. 80, pp.

142-148, 1999.

T. Osaka, X. Liu and M. Nojima,

“Acetylene Black/Poly(Vinylidene Fluo¥ide)

Gel Electrolyte Composite Electrode for an

Electric Double Layer Capacitor,” J. Power

Sources, Vol. 74, pp. 122-128, 1998,

334, HES, 7+, “Polyaniline Compo-

site H3& ALEF A7) o]F % AHAAE ] A

7138 &5H” AV HANEYY A

&3, pp. 370-373, 1999.

[71 K W. Kang, J. U Kim and H B. Gu,

“Application of Conducting Polymer Compo-

site Electrode for Supercapacitor,” 10th Inter

national Meeting on Lithium Batteries, p.

392, 2000.

73349, A4at, HER, T7EE, “Polyaniline

3} Polythiophene® Al % Supercapacitor$]

H71% B4 A/ HARAERHH=ER], Vol

13, No. 4, pp. 764-769, 2000.

S. Chivikov and V. Barsukov, "The Capacitor

Concept of the Current-Producing Process

Mechanism in Polyaniline Type Conducting

Polymers,” Electrochimica Acta, Vol. 41, pp.

11-12, 1996.

{31

(4]

(5]

(6]

(8l

(9]



