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R & WA FF polypyrrole W& ¢4+3% AxFS A3 &3 B4E 4477 A3t
7138183 WH 0 2 host polymer?}t E3HAHE 43T, host polymer2 PVA(polyvinyl alcohol)
g Atgste] g A9} v LA AN B3slg A HO+PVA+TSA(P-toluene sulfonic acid)
+Py(pyrrole) Al AHFFAL o T} AlA Loj7 BEFAE H§ Boh G3H 540 &
T AEY A dES UL oldf BF Ae=E o 50~70 S/em, IFFEE 45~50 N/
mm?, AEE 15~18% Ak, X BEY 72 SA4L FT-IRFH SEMa g zAL &<134 .

Abstract : To improve the mechanical properties of conductive polypyrrole film and to maintain its
high electric conductivity, polypyrrole composite film with hostpolymer has been prepared by electro-
chemical method. The composite film was prepared in agueous and nonaqueous systems with PVC
(polyvinyl chloride) and PVA(polyvinyl alcohol) for hostpolymer. As a result of these electrochemical
synthesis in H;O+PVA+ TSA(p-toluene sulfonic acid)+ pyrrole system, we obtained conductive film
of which mechanical properties were more excellent than that of the conductive film obtained in other
systems. The conductivity of these films was about 50~70 S/cm, and tensile strength was 45~50
N/mm?, and elongation at break was 15~ 18%. The characteristics of the film structure were exami-
ned and confirmed with FT-IR and SEM.
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Table 1. Physical Properties of Conductive Films Prepared in the Nonaqueous Systems

System c i Conductivity =~ Thickness  Tensile Strength  Elongation
osition
No. omp (Sfcm) (um) (N/mm?) (%)
1 AN+ TEABF, 80.5 40 Brittle not Brittle not
measured measured
2 AN+ TEApOTs 50.0 25 56 8.0
3 AN+ TEApOTs+PVC coating 29.6 30 38 12.0
4 AN+ TEApOTs+PVA coating 48.0 28 43 13.2
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Table 2. Physical Properties of Conductive Films Prepared in the Aqueous Systems

System . Conductivity  Thickness  Tensile Strength  Elongation
Composition
No. (S/cm) (um) (N/mm?) (%)
1 H:0+PVA+TSA+Py 60.0 30 48 14.8
2 H.0+ TSA+Py+PVA 65.0 32 47 17.6
coating 1 time
3 PVA coating 1 time+ No. 1 715 35 50 18.0
4 PVA coating 2 times+ No. 1 62.5 40 48 17.2
5 PVA coating 3 times+ No. 1 480 40 45 16.0
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Fig. 1. IR spectra of polypyrrole and polypyrrole-PVA

composite . — —— , HO+TSA+Py system: — .
H,O+TSA+PVA+ Py system.
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Photo. 1. Scanning electron micrograph of polypyrrole and polypyrrole / PVA composite film facing the electro-
lyte - (A) AN+TEApOTs+ Py, (B) AN+ TEApOTs+ PVAcoating+ Py, (C) H,O+TSA+PVA+Py, (D) H:0+

TSA+PVA+ PVAcoating+ Py.
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Fig. 2. Conductivity change with time : () AN+
TEApOTs+Py, (O) AN+TEApOTs+ PVAcoating-+
Py, () H.0+TSA+PVA+Py, (A) H0+TSA+
PVA coating number+ Py, (@) PVA coating number 1
+No. 3, (H) PVA coating number 2+No. 3, (A)
PVA coating number 3+ No. 3.
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Fig. 3. Cyclic voltammogram of polypyrrole (prepa-
red in H;O+PVA+TSA+Py (0.15M) system, 0.15C
/em, +09 V vs SCE) in 0.2 M TSA+H:0, — 0.6~ +
0.6 V vs SCE, scan rate, 50mV/sec; number of cy-
cle, 50 cycle.
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Fig. 4. Degradation curves with determination of the

degradation potential of polypyrrole. cycle from —0.3
Vvs. SCE (polymerized in HO+PVA+TSA+Py
system).

Polymer(Korea) Vol. 14, No. 2, April 1990



FA X4 Polypyrrole-PVA Composite Filme] A& 3%

A2 Aokt o|AFAZRE EHAYE +1.2V(vs.
SCE)7l gejzlon ¥ Addgoz AZH polypyrrole
A QA A=A HEL +1.2V A B} negative
Aol M= R ASAEZ AIRE  USS &
Ak o] B3l A9 23+ pyrroled cyclic vol-
tammogram 2 258 glold Ao} I X5t

2 £

A FFoz A=A polypyrrole BES AZg
o lo] g¥rHoz vjIHA el AN AlAE
Az Folsht I¥Ho] g FL&AA A= A=
3t7] ook A Ut o] & YA TSA 5
9] A& A8 AYAAE ZAaAHH FAl host
polymer = HIFAAH BAo] FFE AT poly-

pyrrole B34 &S Ao ol& ANA &3

B HESYTh ANAINA AzE = B 3l
o] A+= host polymer® PVC Xth= PVAE A3}
Ae W 53 933 5E4S Yo dArx
A @ 7Z4sleZ PVAZEPVC 2o} B $2 host
polymer< T AT FEAA A Eisa
HEZo] ANAlNA Be3lg HE o Axxe 9 9
&3 EAdo] BT S5t FUMHE XYt
dck. BEA "o et XUstn neA)
blend¥o] UEFE B 573 Axr e} JE3
AsbEY 58 JES &+ ¢

o]o oL

=
£4,

At

CdS

Polypyrrole®] %
o 2B 2 o] FEHAY B 2e
Fstd ¢z ot =
A@M% 2 o] A9
AR glgol &l

Zz|H A48 A2E 19903 4¥

1

7.

10.

11.

12.

13.

3

HO
o

D. Maclnnes, Jr., M. A. Druy, P. ]. Nigrey, D. P.
Nairns, A. G. MacDiarmid, and A. ]. Heeger, J.
Chem. Soc. Chem. Commun., 317(1981).

. N. Mermilliod and J. tanguy J. Electrochem. Soc.,

133, 1073(1986).

. A. Mohammadi, O. Inganas, and I. Lundstrom J.

Electrochem. Soc, 133, 947(1986).

. Marco A De Paoli, R. J. Waltman, A. F. Diaz, and

J. Bargon J. Polym. Sci. 23, 1687, (1985).

. A. F. Diaz, and ]. C. LaCroix, High Polymers, Jpn.,

36, 278(1987).

. T. T. Wang, S. Tasaka, R. S. Hutton, and P. Y. Lu,

J. Chem. Soc. Chem. Commun., 1343(1985).
O. Niwa, and T. Tamamura, /. Chem. Soc. Chem.
Commun, 817(1984).

. R. M. Penner, and C. R. Martin, J. Electrochem.

Soc., 133, 310(1986).

. N. Bates, M. Cross, R. Liness, and D. Wanton, J.

Chem. Soc. Chem. Commun, 871(1985).

A. F. Diaz, and ]J. Bargon ; in “Handbook of Con-
ducting Polymers” ed. by T. A. Skotheim, P. 87~
90, Marcel Dekker, Inc, New York and Bassel, 19

86.
S. E. Lidensey, and G. B. Street Synth. Met., 10,

67(1985).
T. Asahara, M. Tobayama J. Met. Fin. Soc. Jpn,
37, 738(1986).

G. S. Song, M. S. Theses, Dec.,

Univ.

1988, Hanyang

103



