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Abstract : A new electrolyte, tetrabutylammonium dodecylsulfate(TBADS), which is a surfactant with
a long aliphatic chain and is soluble in an organic solvent, is synthesized. A polypyrrole film on plati-
num electrode is formed electrochemically in acetonitrile using TBADS as an electrolyte and shows
electrical conductivity of 110 S/cm. The electrically conducting polymer reveals a good electrochemical
reversibility in cyclic voltammetry and the peak difference in a redox cycle is mere 100 mV. The
polymer shows tensile strength of 6.08 kg/mm? and elongation of 11.2%, which values exceed those
of the polymer formed with an inorganic ion as the dopant. The polypyrrole film formed in the orga-
nic system has better electrical and electrochemical properties than a film formed in an aqueous sys-
tem with the same dopant.

A8 Hoh} AxAEe] HANTEA e o573
o}, Zeivd Zgopddl e =l o] R
kA BEe FPAEY VIAREARES G5 A7V AEA ] F& BLs] Arhe Apdo] WA

ol AlztelAgE WAL lew Ar1EAAe] F! b Akl 4191 EApEAYL 7bed A7)

&2H 179 A3% 19939 549 301



S EUEY/TBADS &AM E3E9 A7|5E

A

fus

_?,]

o
rulo

At

71 7). ¥4¥ A TBADS| 318+ 72
£ 3]13}7) 93t} FTIR(Bomem DA3) # H-NMR
(Bruker Model AM-200, 200 MHz)& Al&-3lo
1, Perkin ElmerA}e] 945 247](240DS) & o)&
sto] Y4EAE P, 283 #7184l AN

oA TBADSE A= AMgste] W7 5Ee &
HEZ9o 7|AF Ay ARAAE7)(Instron Model
1120) & A18-3t 331 om A 59 Hol &
£ 717} 30 mm$} 3mmeo|gler JAFLHEEE 5
mm/min2 1Z3Hch FEE 259 AVAEE
+ Hewlett PackardAle] 3466A #|4=3 He|d|et
(digital multimeter)$} Yokogawa Electric WorkA}
o] AFAFAL7I(DC voltage current standard,

=T ARALTT

Type 2553) & Alg3le] 4 2oz ZAsch.

TEHAFAATAE Q7198 AR Fal )
= Hokudo Denko HB 1040] YA A9 7] Ho-
kudo Denko HA 301¢)%t},

Z A8 0] 4 (SEM, Hitachi 2500C)& AM&-3}
of Hafjde] M2 FHHEe B (morpho-
logy) & #aslgon w3k %’E-" FAE £33
t},

TBADSS] #4 9 Tz, Tz HastRy o]
E £¥ ANZ 2& #7]8ud) &%= TBADS A
sl e 4 (Dol Lekd whg-3} o] 4-glatol A
TBACS} NaDS& #-3A17]% 414 Qolt},

reflux

NAAZRE 9 ANAER FGA] 2248 F0]7] 9 CHy(CH2) 110803 Na* + (C4Hg) N* €I~ ———> (D
sto] 3 A2 53 2Rt AEHFS HF
st 1% 5314 S35l AEPds At CHy(CHy)110S05 N (C4Ho)s+NaCl
=
[ I [U \w
N/ A
5 E E 3
T T Tt . ,,—I L 1 _ B
T T LI B | LI B R A S
6.0 50 40 3.0 20 1 0 0.0
' PPM
Fig. 1. H-NMR spectrum of synthesized TBADS.
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Fig. 2. FTIR spectrum of synthesized TBADS.
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Fig. 3. (a) Cyclic voltammograms of polypyrrole du-
ring cycling polymerization at a scan rate of 50 mV/
sec and (b) scan rate dependency of cyclic voltammo-

grams of polypyrrole formed galvanostatically in
TBADS/AN solution.
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Table 1. Electrochemical Parameters for Pylypyrrole
Films

Polymerization Em mV  E,, mV AE, mV
Cycling* —-210 —270 60
Galvanostatic** —270 —330 110

* Medium is TBADS solution in AN(0.1M)

E.. . Peak potential at anode

Ep : Peak potential at cathode

AE,=Ep,—Ep

* PPy formed cyclovoltammetrically in the solution system with
pyrrole-TBADS composition of 0.01M-0.1IM in AN.

** PPy formed galvanostatiscally in the solution system with pyr-
role-TBADS composition of 0.36M-0.036M in AN.
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Fig. 4. SEM micrographs of polypyrrole films prepa-
red in acetonitrile containing (a) TBADS and (b)
TBAPC.
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Fig. 5. Stress-strain curves of PPy films polymerized
in different solutions.

Table 2. Mechanical Properties and Conductivities of
Polypyrrole Films Polymerized in Different Electrol-
yte/Solvent Sysytems

Electrolyte Stress Strain  Conductivity
solution (kg/mm?) (%) (S/cm)
TBADS/AN 6.08 11.2 110
NaDS/water 4.33 10.1 95
TEAPC/AN 1.93 1.60 80
NaTS/water 0.81 0.99 39
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