
This article was downloaded by: [University of Haifa Library]
On: 20 August 2012, At: 10:42
Publisher: Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954
Registered office: Mortimer House, 37-41 Mortimer Street, London W1T 3JH,
UK

Molecular Crystals and
Liquid Crystals Science
and Technology. Section A.
Molecular Crystals and Liquid
Crystals
Publication details, including instructions for
authors and subscription information:
http://www.tandfonline.com/loi/gmcl19

Electrostatic Interactions in
Conducting Polymer Composite
PAN/PPy
Youngkwan Lee a , Jaechoon Cho a , Yun Heum Park b

, Yongkeun Son c & Doo Hyun Baik d
a Department of Chemical Engineering, Sung Kyun
Kwan University, Suwon, 440-746
b Department of Textile Engineering, Sung Kyun
Kwan University, Suwon, 440-746
c Department of Chemistry, Sung Kyun Kwan
University, Suwon, 440-746
d Department of Textile Engineering, Chungnam
National University, Daejeon, Korea, 305-764

Version of record first published: 04 Oct 2006

To cite this article: Youngkwan Lee, Jaechoon Cho, Yun Heum Park, Yongkeun Son
& Doo Hyun Baik (1998): Electrostatic Interactions in Conducting Polymer Composite
PAN/PPy, Molecular Crystals and Liquid Crystals Science and Technology. Section A.
Molecular Crystals and Liquid Crystals, 316:1, 313-316

To link to this article:  http://dx.doi.org/10.1080/10587259808044517

PLEASE SCROLL DOWN FOR ARTICLE

http://www.tandfonline.com/loi/gmcl19
http://dx.doi.org/10.1080/10587259808044517


Full terms and conditions of use: http://www.tandfonline.com/page/terms-
and-conditions

This article may be used for research, teaching, and private study purposes.
Any substantial or systematic reproduction, redistribution, reselling, loan,
sub-licensing, systematic supply, or distribution in any form to anyone is
expressly forbidden.

The publisher does not give any warranty express or implied or make any
representation that the contents will be complete or accurate or up to
date. The accuracy of any instructions, formulae, and drug doses should be
independently verified with primary sources. The publisher shall not be liable
for any loss, actions, claims, proceedings, demand, or costs or damages
whatsoever or howsoever caused arising directly or indirectly in connection
with or arising out of the use of this material.

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
H

ai
fa

 L
ib

ra
ry

] 
at

 1
0:

42
 2

0 
A

ug
us

t 2
01

2 

http://www.tandfonline.com/page/terms-and-conditions
http://www.tandfonline.com/page/terms-and-conditions


Mol. Crysf. Liq. Crysf., 1998, Vol. 316, pp. 313-316 
Reprints available directly from the publisher 
Photocopying permitted by license only 

0 1998 OPA (Overseas Publishers Association) N.V. 
Published by license under 

the Gordon and Breach Science 
Publishers imprint. 

Printed in India. 

Electrostatic Interactions in Conducting Polymer Composite PAN/PPy 

YOUNGKWAN LEE,'a JAECHOON CHO,' YUN HEUM PARK,b 
YONGKEUN SON,'and D O 0  HYUN BAIKd 
'Department of Chemical Engineering; bDepartment of Textile Engineering; 
'Department of Chemistry, Sung Kyun Kwan University, Suwon 440-746; 
dDepartment of Textile Engineering, Chungnam National University, 
Daejeon, Korea 305-764 

Conducting polymer composite was prepared by the in-situ polymerization 
of pyrrole in the presence of poly(acrylonitrile)(PAN) matrix. In order to 
enhance the electrostatic interaction between the two components, the anion- 
containing PAN ionomer was used as a matrix. 
anion-containing matrix allowed better electrical properties and the stability 
than homo PAN. It was also observed that the addition of a small amount 
of aryl sulfonate dopant resulted in the greatly improved electrical stability. 

It was observed that the 

Keywords: conducting polymer composite, electrostatic interaction, 
electricztability 

INTRODUCTION 

Conducting polymers exhibit excellent electrical properties, however, 

common usage of these materials has been restricted due to the lack of 

processability and stability. 

commodity polymer as a matrix is a simple method providing processability 

to the conducting polymer. 

polymer as a matrix is based on the introduction of the electrostatic 

Polymer composite formation using a 

The idea of utilizing an anion-containing 

313 

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
H

ai
fa

 L
ib

ra
ry

] 
at

 1
0:

42
 2

0 
A

ug
us

t 2
01

2 



314 Y. LEE ei al. 

interaction between the insulating matrix polymer and conducting polymers.' 

The special interaction between the two components in composite formation 

provides better adhesion as well as regular dispersion. The stability of 

electrical conductivity is of the utmost importance for any practical 

application. The environmental stability of the conducting polymer is 

highly dependent on the selection of dopant ions.* In this paper, the role of 

the polymeric dopant as well as aryl sulfonate molecules in conducting 

composite is monitored in terms of the electrical properties and the stability. 

EXPERIMENTAL 

The copolymer, [poly(acrylonitrile-co-styrene sulfonate), PAN-co-PSS], was 

synthesized by the published m e t h ~ d . ~  The matrix films were prepared by 

solution casting using DMSO solvent. The composite film was prepared by 

the in-situ polymerization of pyrrole. The matrix film was immersed in the 

deionized water medium containing pyrrole monomer. Subsequently 

aqueous ferric chloride solution was added dropwise and the reaction 

allowed for 1 hr. Electrical conductivity was measured by the four-in4ne 

probe using Keithley 236 source measure unit. 

RESULTS AND DISCUSSIONS 

The composite film was obtained by the in-situ pc.:merization of pyrrole in 

the presence of matrix film. 

was monitored with the reaction conditions, such as initial pyrrole 

concentration and the reaction time, of which data were shown in Figures 1 

The conductivity of the resulting composite 
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and 2, respectively. The conductivity increased as the initial pyrrole 

concentration incresed up to 0.04M. The conductivity also increased with 

the reaction time. The conductivity constantly increased until 45 min and 

reached an asymptotic level. According to this observation, all the 

composite films was prepared at the identical conditions, O.05M of pyrrole 

concentration and 60 min reaction time. 
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The stability of the electrical conductivity was monitored as a function of 

matrix ion content. In the thermal aging experiment, the anion- containing 

matrix exhibited the improved electrical stability, as shown in Figure 3. 

The polypyrrole doped with C1- was not stable at elevated temperature, 

which might be due to the dedoping phenomenon involving HCI 

volatilization from the polypyrrole. In the case of composite using anion- 

containing matrix, polymeric anions acted as dopant ions and the dedoping 

phenomena was restricted due to the thermally stable styrene sulfonate ions. 

The stability of the composite was fkrther improved by the addition of a 

small amount of aryl sulfonate dopants, such as anthraquinone-2-sulfonic 

acid sodium salt (AQSA), 2,6-naphthalene disulfonic acid disodium salt 

(NDSA), sodium p-toluenesulfonate(PTS), and 2-naphthalenesulfonic acid 
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sodium salt (NSA). The composite containing AQSA exhibited the best 

result in the stability test, as shown in Figure 4. 

sulfonate doped composites is conceivably due to the much higher stability 

of these doping species with respect to volatilization, decomposition or 

chemical rea~tivity.~ 

The higher stability of aryl 
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FIGURE 3.  The stability with 
different ion content . 
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