This article was downloaded by: [University of Haifa Library]

On: 16 August 2012, At: 12:49

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

Electrically Conducting
Poly(Acrylonitrile-Co-
Pyrrolylmethylstyrene)-G-
Polypyrrole

Yun Heum Park # , Seung Han Chang # , Jun Young
Lee ®, Youngkwan Lee ® & Doo Hyun Baik

& Dept. of Textile Engineering, Sungkyunkwan
University, Suwon, 440-746, Korea

b Dept. of Chemical Engineering, Sungkyunkwan
University, Suwon, 440-746, Korea

© Dept. of Textile Engineering, Chungnam National
University, Daejon, 305-764, Korea

Version of record first published: 24 Sep 2006

To cite this article: Yun Heum Park, Seung Han Chang, Jun Young Lee, Youngkwan
Lee & Doo Hyun Baik (2000): Electrically Conducting Poly(Acrylonitrile-Co-
Pyrrolylmethylstyrene)-G-Polypyrrole, Molecular Crystals and Liquid Crystals Science
and Technology. Section A. Molecular Crystals and Liquid Crystals, 349:1, 355-358

To link to this article: http://dx.doi.org/10.1080/10587250008024937

PLEASE SCROLL DOWN FOR ARTICLE



http://www.tandfonline.com/loi/gmcl19
http://dx.doi.org/10.1080/10587250008024937

Downloaded by [University of Haifa Library] at 12:49 16 August 2012

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.



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

Downloaded by [University of Haifa Library] at 12:49 16 August 2012

Mol. Cryst. and Lig. Cryst., 2000, Vol. 349, pp. 355-358 © 2000 OPA (Overseas Publishers Association) N.V.
Reprints available directly from the publisher Published by license under the
Photocopying permitted by license only Gordon and Breach Science Publishers imprint.

Printed in Malaysia

Electrically Conducting
Poly(Acrylonitrile-Co-Pyrrolylmethylstyrene)-
G-Polypyrrole

YUN HEUM PARK?, SEUNG HAN CHANG?, JUN YOUNG LEE?,
YOUNGKWAN LEEP and DOO HYUN BAIK®

3Dept. of Textile Engineering, bDept. of Chemical Engineering, Sungkyunkwan
University, Suwon, 440-746, Korea and “Dept. of Textile Engineering,
Chungnam National University, Daejon, 305-764, Korea

Synthesis and the characteristics of an electrically conducting graft copolymer, poly(acrylo-
nitrile-co-pyrrolylmethylstyrene)-g-polypyrrole (PANPMS-g-PPy) are reported. It was found
that pyrrolyl groups in PANPMS acted as the nuclei for the electrochemical polymerization
of PPy. Conductivity of PANPMS-g-PPy was 100 times higher than that of poly(acryloni-
trile-co-chloromethylstyrene)/PPy (PANCMS/PPy) composite prepared under the same con-
dition.

Keywords: Electrically conducting polymer; Graft copolymer; Poly(acrylonitrile-co-pyrro-
lylmethylstyrene)-g-polypyrrole

INTRODUCTION

Polypyrrole (PPy) is one of the most attractive electrically conducting

polymers since it exhibits a high electrical conductivity and good
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environmental stability!'l, but poor processibility limits its practical
applications. Therefore, a number of researches have been carried out
to combine excellent physical properties of processible polymers and
the electrical conductivity of PPy. Since PPy does not interact
strongly with the matrix polymers in most of the simple composites, it
is expected that the introduction of chemical bonds between matrix
polymer and PPy moiety may improve the environmental stability of
composites.*!

In this work, we report a synthetic route to a graft copolymer
(PANPMS-g-PPy) of PPy and an insulating copolymer (PANPMS) of
acrylonitrile (AN) and pyrrolylmethylstyrene (PMS). We also
compare the characteristics of PANPMS-g-PPy with those of
polyacrylonitrile-co-chloromethylstyrene (PANCMS)/PPy composite.

EXPERIMENTAL

Monomers and solvents were purified using appropriate methods."!

PANPMS-g-PPy was synthesized as following procedure shown in
Figure 1.9 Electrochemical polymerization of PPy was carried out on
the electrodes coated with PANPMS or PANCMS by applying
constant potentials for various periods of time in a standard 3-electrode
cell. 0.1M of pyrrole and 0.1M of Et,NBF, as a supporting electrolyte
and acetonitrile or acetonitirle/dichloromethane mixture as a solvent

were used.

RESULTS AND DISCUSSION

In the FT-IR spectrum of PANCMS (Figure 2(B)), a new absorption
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FIGURE 1. Schematic synthetic route to PANPMS-g-PPy.

peak was observed at 712 cm’, corresponding to the aromatic
absorption of phenyl group in CMS. Reaction of chlorine in CMS
with pyrrolyl group was also confirmed by a new absorption peak in
PANPMS spectrum at 1228 cm™, corresponding to C-N stretching in
PMS as shown in Figure 2(C).

It was found that the solvent exhibited significant effects on the
electrochemical polymerization of PPy. Acetonitrile, dichlromethane
or their mixture gave rise to a good quality of PANPMS-g-PPy polymer
film, while DMF or DMSO did not.

As shown in Figure 3, it was observed that the electrical
conductivity increased with the increase of oxidation potential.
During the electrochemical polymerization PPy grew much faster on
the electrode coated with PANPMS than on that coated with PANCMS.
Electrical conductivity of PANPMS-g-PPy was in the range of 10° to
10* S/cm, while the conductivity of PANCMS/PPy was 100 times
lower than that of PANPMS-g-PPy prepared under the same condition.
The higher conductivity of PANPMS-g-PPy and the faster growth of
PPy suggested the different polymerization path of PPy in PANPMS
from that in PANCMS.
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FIGURE 2. FT-IR spectra of ()PAN, FIGURE 3. Conductivities of
(b)PANCMS and (c)PANPMS. PANPMS-g-PPy and PANCMS
vs. polymerization potential.

CONCLUSIONS

An electrochemical method to give high electrical conductivity to PAN
polymer was introduced, which may be utilized for preparing an

antistatic acrylic fiber materials.
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