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L oF : AHBA A2 lithium dodecylsulfate (LiIDS) & XA R Algdle] ol o4 73
oy FEe F2E(PPy/LiDS) wiute] 4tg)-gheinke 248 2719 (LiCI0) L Asl2
E ARRete] FEsE EEE(PPy/LICIOYT vl 2ASED &3 F9 (eyelic
voltammetry)®] 23, 4k} 21914k3-2o] PPy/LiCIOsol A ClO; 74 182} - 9= o] 58}
= g PPy/LiDSeAl= Lit 9] olFo] 2 w43y, PPy/LIDSE PPy/LiICIO4 KT A7
A g4 9 73 Hggel ettt 8l Ak aﬂ7}oﬂL A4} ghelbgol whe
sPehAQl 4 Al Bk ofue AR nEARY] A Aol 28 EejAQ HEE sggoiok
3to] atomic force microscope (AFM)E ZAME BH REEX) —‘i’—@,g E2351e] 3ol 9dr}. 3
B, ANEe38F PPy/LiDSo| A= -0.37 Vol Al Lit 9] olgae thE shlujel a7t w43}
Row, o] Folas HAFsIA FFH PPy/LiDSY o= -0.25 VR k7t o] E35lgct.
o] plo]ze] YAL 7] 45ty #713518 4] M #] & (electrochemical quartz crystal mi-
crobalance, EQCM) & Atg&-slo 413}- 2hlvl3-5o] PPyl A Agwslg AR A3, PPy/
LiDSE -0.3~0.5V F7tellA] abshdgalal dake] 27170 25t n FAUgFAA] Ao
a7t FAste] AAESF 2 ol A DSTY o) Fol 93t AU & #lEiTh PPy/
LiCl0; B &2] 7 9o|% formal potential o]8loll A YEI}= Aako] =70 [i+o] o3t Rog

D) WA, $EolAe] PPyel 45} Suhgole ooto]% ERET} 2E Poiajnd, 7
olge] WEI7o) MAE FEE FALE 2 o] 29 o) 5ro| ge} th2A Yehjs Aoz 4
Zhgich.

Abstract : The electrochemical redox behavior of anionic surfactant (LiDS)-doped
polypyrrole (PPy/LiDS} was compared with that of inorganic anion (LiClO4)-doped
polypyrrole (PPy/LiClOy). Cyclic voltammetry showed that ClO4 moved through the poly-
mer matrix during redox process to balance the charge of polymer in PPy/LiClO4 while Li*
acted as a main charge compensator for PPy/LIDS. It also showed that PPy/LiDS
had better electroactivity, reversibility and stability in the aqueous solution than
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PPy/LiClO4. AFM surface morphology indicated that the loss of electrochemical

activity with scan numbers was associated with the physical changes such as mass re-
duction of the polymer in addition to chemical changes. On the other hand, PPy/LiDS
had another small cathodic peak at -0.37 V during potentiodynamic polymerization
which was shifted to -0.25 V in PPy/LiDS prepared under galvanostatic condition (50
mC/cm?). Electrochemical quartz crystal microbalance (EQCM) experiment confirmed
that the additional redox peaks were associated with the movement of DS™. It also
showed mass changes of PPy/LiClO4 below the formal potential, which indicated the in-

volvement of Li* in the redox reactions. Therefore, both Li* and anion dopant were in-
volved in redox reactions but their contribution to CV peak was dependent on the scan

rate and 1on mobility.

Kevywords . polypyrrole, anionic surfactant, CV, AFM, EQCM.

4 g

Z

rx

T4 LERE A" 278k
vhgol] wE =g (Ahsh) I e
Hoz Y& 4= lon, o]z3 24
He-2 Aadg vhed =HEV}
o]l AR S Flo ol F
Hg-o] oA E VAL HE

TEAE FUY o AgE FeHA wE wB

o

S g
ar b
rige
N

Mo

@

J

—~ N
e 3
de

IR
[l
2
f
@
rEf.

qr 2

ox 2
N
Bl
r,é£
rﬂfm
e
o>

ki oo (m
o
ffo
i
rie 5
kel
O,
<
@
<
@
5k
2
=3
—
o
5
=4
&
fu
=
=2
)
rlr

pyrrole, PPy)ollA] EES} Altlo] o] 413} 3}
kol v X= Jgol g B 27t AU
54 H 2ol ol AWEHAE THEZ A}
£8 Aol AxEA &2 A7H, 71AH 24
o] 248 Bint ope} b5 - Bdubgo) i
Aol A F7HEThE AMdo] GEiXl o] B
oo thgh ¢l Falo] FFH Uk UlF
el go]& AHEAAQ sodium dodecylsulfate
(NaDS)& #7|3etd 2§70 c3AYARHY
AsiA 2 AL E Fole U 9 AsS %
£ DSTE oj2ar7t wie 31, E3e] S42

Aol £ Qo] Abs}- ShARk-g-Fol| aEAF el 1L

Lo

2| #1978 A6x 1995 11¥

AEo] 31 Nat o} e 22 ¢o]go] Fol2&
Alste] a2z - 98 o] Fdhe AoE B
RO o} A7R] HE3}A 4tE)- FYuS o 7hY
Fol TYEAE @1 Ark. mEpA B AFdAe
lithium dodecylsulfate& A E APl 3
3k Z2]3 & (PPy/LiDS)9) =4 w7hy&e F7]
A (LiICI0YE AHgsly F9e Eei & (PPy/
LiClIOy) 3 vlisle]  4h3}- Bhdubgol]  go)2<l
DS™ 7} Zeisl=aE CVel EQCME AME3l] X
AllE T, 3, AEY g ATIEAES
CVE ol &3lo] FAZgo] wa 413)-3Y Fo]
a AfFel a7|E &8l vlustgden, HYe
g Fol PPy ¥&o FATxY WIE AFMES

A1g3te] 2ABSITh

4 #

gl AMR3F pyrrole (Py, Janssen) & A8}
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Fig.1.CV of PPy films during potentiodynamic
polymerization: (a) PPy/LiClO,, (b) PPy/LiDS, and
(c) PPy/NaDS.
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of| 4 o]Fo] Y| wjiol Fol&] Na*9 olF
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Fig. 2. Scan rate dependencies of CV of PPy films
prepared under galvanostatic condition in the corre-

sponding aqueous solutions:(a) PPy/LiClO4 and (b)
PPy/LiDS.
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Fig. 3. Scan rate dependencies of anodic peak cur-
rents for PPy films:(a) PPy/LiClIO, and (e) PPy/
LiDS.
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Fig. 5. Mass change and CV of PPy/LIDS film
with respect to potential.
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Fig. 7. AFM images of PPy films prepared under

an electrical charge of 15 mC/cm?: (a) PPy/

LiClO4 and (b) PPy/LiDS.
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Fig. 8. AFM images of PPy films prepared under an
electrical charge of 50 mC/cm?: (a) PPy/LiClO,
and (b) PPy/LiDS.
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Fig. 9. AFM images of PPy films prepared under
an electrical charge of 50 mC/cm? after 1000 cycles
between -1.0 and 0.5 V at a scan rate of 70 mV/s :
(a) PPy/LiClQO; and (b) PPy/LiDS.
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