Polymer(Korea) Vol. 21, No. 4, pp 525-531(1997)

A7 ez A ELVES 949

AW e-WAYAE I F YA
AAhEa 3etg e, *gRARrled Tl TEAATY
(1995 11¢ 109 A=)

Thermal Stability of Electrochemically Synthesized Polypyrrole

J. S. Choi, K. L. Kim, D. Y. Kim*', J. Y. Lee*, and C. Y. Kim*
Department of Chemical Engineering, Yonsei University
*Polymer Division, Kovea Institute of Science and Technology
(Received November 10, 1995)

2 Yo7 =RGAE A Wrlgstdo s FenEg AR AVREE SR 9
24 A¥e Padch =gGA et 4S/em2HE 130S/cm7Ax] WL Hele Ar¥dEes
Hehhglen AR =Ae) Fidl AA G uuth E8A 2o, 84 d3gav)
= 2571 200 CAllA 400 T Alolg =AY whet @rom ol2id ;L) EgA 9
dEsfel o Ade FAsigth A HAFoA die) L=t 2Ud JESAE-2-2FL,
AJEHFAE-26-FMIEFE 3 THZERANUEFIE dsi A2 ALgdld d& FvE

Nt rlo

lo

=
e 5
.

Agdole] ad % Aoz ket

200 ‘Ceh 250 CAA dA2lE o ArIdmEe] At o Agtont B Ert R AHd
ALt FE AREL WA ERY A7) )
dae =340 e 9HFA AV A&
Aol HE ASES X8 W 480 nm
EgA 9] A2l olsled 2l E Fo T

T+ 5 ¢ F Ao oJ2HH HrdERY
o}

F A¥o. UV-VIS 4 25, drldsx
Aol Fellert FYoles e os

ABSTRACT: Polypyrrole (PPy) films synthesized electrochemically with various dopants
were investigated in terms of thermal stability and electrical conductivity at high tempera-
tures. The conductivity of PPy films ranged from 4 S/cm to 130 S/cm depending greatly on
the kinds of dopants used. A considerable weight loss was observed in a temperature range of
200~400 C on thermogravimetric analysis (TGA). PPy doped with a thermally stable dopant
such as anthraquinone-2-sulfonate ion lost its weight slightly at 250 °C on TGA but the con-
ductivity changed little on isothermal heating at 200 °C as well as at 250 C. But a PPy film
doped with a thermally less stable dopant showed a large decay in the conductivity as well as
the weight loss on heating at 200 °C. In the case of thermally unstable samples, a blue shift of
the absorption band at 480 nm was observed possibly due to a reduction in z-conjugation
length on the thermal degradation of the polymers or the dopants.
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Table 1. Conductivity of Electrochemically Synthe-
sized Polypyrroles with Various Dopants

sample electrolyte solvent conductivity
name (S/cm)
PPy/A2S sodium anthraquinone-2- water 130

sulfonate monohydrate
sodium anthraquinone-2,6-

PPy/A26S disulfonate water 80

PPy/TBADS tetrabutylammonium ACN 60
dodecylsulfate

PPy/DS sodium dodecylsulfate water 50

PPy/p-TS p-toluenesulfonic acid water 40

PPy/CIO, lithium perchlorate ACN 25

PPy/DBSA  dodecylbenzenesulfonic acid ~ water 20
tetrasodiumcopperphthalo-
cyanine-3'4'4" 4" - water 4
tetrasulfate

PPy/CuPh4S
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Figure 1. TGA thermograms of polypyrroles with
various dopants : (a) NaCuPh4S, (b) NaA2S, (c)
DBSA, (d) LiClQ,, (e) NaDS, and (f) TBADS.
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Figure 2. TGA thermograms of (a) NaA2S, (b) PPy/
A2S, (c) PPy/DS, and (d) NaDS.
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Figure 3. Conductivity changes of PPy with differ-
ent dopants treated at 200 C in air.
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Figure 4. Conductivity changes of PPy with differ-
ent dopants treated at 250 °C in air.
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Figure 5. UV-VIS spectra of PPy/DS treated at 200
‘C for (a) as grown, (b) 1, (c) 8, (d) 15, (e) 30, and (f)
60 min in air.
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Figure 6. Plot of A,,, in UV-VIS spectra vs. time for
PPy/DS during heat-treatment at different tempera-
tures.
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Figure 7. UV-VIS spectra of PPy/A2S treated at
250 C for (a) as grown, (b) I, {¢) 7, (d) 15, and (e) 30
min in air.
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