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Abstract : In this study, the PPy/CIO, and PPy/PVS composite eectrodes were prepared at various polymerization
potential by incorporating electrolyte anions of different anion size during conatant potential polymerization. The reult-
ing polypyrrole surfaces were inspected by SEM, and their eectrochemica properties were investigated with CV and
ac impedance method. The results of eectrochemical analysis were suggested that anion for PPy/ClO, electrode and
cation for PPy/PVS eectrode were transferred during redox reaction. As constant potential of polymerization was
increased, the charge transfer resistance of PPy/ClIO, and PPy/PV'S was decreased and the electric double layer capac-
itances of PPy/CIO, was higher than that of PPy/PVS. The change of PPy/PVS surface was reatively smaller than

that of PPy/ClO, according to eectropolymerization potentia.
Key words : polypyrrole, CV, redox reaction, charge transfer resistance, electric double layer capacitance
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Fig. 1. Mechanism of electrooxidative polymerization of pyrrole.
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Fig. 2. Schematic model or charge compensation in electrode
having (a) small anion, (b) large anion. ( : anion, e-: electron, C:
cation, L- : large anion)

i

A I Al S Z9E T sl A
25~33%°] Foleg Zheth olAH Aol HalF
T4 Sl Zag AANAZE 2 g bl Ewe
FFo] AHrho?

olHY WIFEAS] PHH ENE THAE AT
1
ahe=

]_

E U
flg oio
R

=2
o

5

H
ot (i

=]
o] B Aol oEdte] Fole e Yol & - Yk
718 4Ae JepA Hoh ol st AmA FaRate]
Tee EHES 7 2% =3l o) AREY =3
ek Ae7]E2 ob7kA] Aol olEskal Stk dwtE o R
LiClIO,, LiCl 5¢] &2 o]&o]i}, camphorsulfonic acid, poly
(sodium 4-styrenesulfonate), Nafion solution’s2] sulfonate 7]
7t JE A AEA o] T8 E=HUER ARSI vtk Fig.
2| THE A7 wEbA AzxE 298 AHEde =4

2 2 1o

im

Ao e Fig. 20 (@X" ClO, o =2 #& 5ol
208 =9 E2vEL Jr|sierd Ataleke AN Clo,
oF 722 A2 Folee] =3 Bl g o el A
714 4o A"t v Fig. 2¢)(b) A ¥ sulfonate 712 X
Feke Al AZAE sk ERYE 5L slfonate 7]
7F Qe AWALEAL o] mQjom qlal pye] e e
go] Foleg =3 4 @=gshe AEe] nd Fol
7o) b #0

mEp 2 Aol s B9 FEHeR Axd EE9Ee)
ERE 7] wsh] mE Ze9Ee] 543 due] 4wy
& Bl A=A TR st 54& selstaal gt

21 Ag 82 ¥ Z2UE M3M=
B A3 A3 pyrrole monomer (MW=67.09, Acros

Co)= AA glo] AM&3IAth Tt ARg-g 8982 0.2mol/L
pyrrole?t Zal2d = 01mol/L LiClO, (MW=106.39, ACROS
Co.)E, 0.05mol/L (polymer unit 7]3) poly(vinylsulfonic
acid)sodium salt (PVSA, ¥ MW=4000~6000, Aldrich
Co.)& 27 AH&g 87delth AXARD a3 flofl 2zt
o] dajd= el EE9E A= BAL olfde =%
EZ AE $0l2S 7[FO R PPYICIO~E PPyIPVS AFo 2
)2 3t} B8 14MQcom (Elgastat UHQ)2l w4 &S z¢
T FHRTE o83t Cvel dHEs A4S Slsial A lE
flog 0.1mol/L LiClO, o &1]E acetonitrile & A3

o

APAFo 2= ITOLS5Xx1L5cm?) AFS ARSI, o) 2
=5 &o= 3 Hvlo] k& HEE Stk of AFegs W
HEx3emA)e ARl AAAF7 3em HEoZ TAPAHL
o, WEY g A5 229 AFHVE 108 5 AR F,
0.1pume] 2kldEn)E FHolH Avlsle] ARt ITO &
& ¥l f71EEE AAs] 98 isopropyl acohololl
KOHE XA g 02 A3l S/r-RE AlAste] A1-&-3t
act. 71E4Fe g Ag/AgCl A=H(TOA dectronics Ltd)S
ARSI o, Hajde Sz AFsldnt. A= 7]
AT Abolole AT Haslslr] 918 Luggin capillary
£ ARgaien], AdH=el e FeE A5 SRTE
AAFste], XF Ax7]A 25°C x4 287 9 AEA
71 ¥ acetonitrile®™ A2 3te] ALg-s193Tt

22 E2|LE T3 ™7 &N S4BT}

AZE ZE9E 452 cyclic voltanmetry(CV) S48 A
2 3T AR Atk o A3 FGA=4 Abelell
lass fritz of ASdoIN dojue Wig=o] e 2e W
Asrom, AJAFT 7|FEAF Alelol= IR-drope A8
7] 9130 luggin capillaryE ARS8kl AZ= ). 71EdF20
Ag/AQCI(TOA dectronics Ltd.)2 AH&3l9x o) 3oz
WFUS ARG o]0 =i gy A4S ERlst
7] 91814, 0.1M LiClOy/acetonitrile Za]<-S Al-g-3le] CVE
Jaldck. AF Ad 54 F4E potentiostat(Wenking PGS
81)Z -1.0~12V(vs Ag/AgCl)e] oA 5~80mV/IsE 47
3] VeI SHAFE X-Y recorder (Yokogawa 3025)
2 A8

=2

=
L
=
H

«Q
=

e o

EIN



F=17185138]7, A 8 A, A 2 5, 2005 101

ol 4L A9 sl FEHeE e PPy/CIO,,
PPy/PVS A=) Asld=E 0.1M LiClO/acetonitriles- AF2-3}
o] IS AA Y3t dFEs £ IM6 (Zahner Co.)
£ A8l F399 001 mHz~200 kHz, ZH213. +5mV
E A7kele] AFsn. e 2 Ao i FE Ay
(open circuit voltage)o.2 4o, 3AFAZ Ag/AgC
712350l tiste] S48ttt Aol o8| S48 s
#*2 Randle 57H]= RY& A8-otd AadEA I (Ry)4 A
710]15% &%H(Cq), EAXT(RIY &aWkg S 7] A=
o] d3le] CNRLS(Complex Nonlinear Regression Least
Squares) =A1E Faste] akgint,

EHA e A B3 F=E X = EDS(eectron dispersive
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Fig. 3. Cyclic voltammograms of (a) PPy/CIO, and (b) PPy/PVS

electrodes prepared with various polymerization potentials. Scan
rate; 10 mV/s.
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Fig. 5. SEM of the surface of PPy/CIO, electrode
dectropolymerized with 2 C of polymerization electricity to
polymerization potentials of (a) 0.7 V (b) 0.8V and (c) 0.9V
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oxidation process and (c) reduction process.
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layer capacitance (Cy) for (a) PPy/ClO,4 and (b) PPy/PVS.
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