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Fig. 1 Schematics of in situ polymerization of aniline in nylon fibers
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Fig. 2 Compounding process of polyaniline and nylon
fabrics ( Reprinted with permission from Ref. [35];
Copyright [2001], John Wiley & Sons, Inc. )
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Fig. 3 Variation of the electrical resistance with blowing
(1000 mg/kg) and removal of gases ( Reprinted with permission
from Ref. [37]; Copyright [2004 ], John Wiley & Sons, Inc. )
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Fig. 4 The resorption of MO on PANI ( skin)/PA6
(core ) composite fiber after 5 cycles ( adsorption-

desorption) ( Reprinted from Ref. [ 38 ], Copyright

(2013), with permission from Elsevier Ltd. )
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Fig. 5 Micro-nano structures of polyaniline from different preparation methods

((a), (b) and (c¢) Reprinted with permission from Ref. [45 ] ; Copyright [2011], Springer; (d) Reprinted with permission from Ref.

[46]; Copyright [2011], editorial office of Chinese Journal of Sensors and Actuators; (e) Reprinted with permission from Ref. [47];

Copyright (2003) American Chemical Society)
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Fig. 6 Images of the PANI-N6 nanofiber sheet used for headspace
adsorptive microextraction: ( A) before conditioning, ( B) after
conditioning, (C) scheme of sample extraction

(a) Nanofiber sheet; (b) Gauze metallic cylinder ( Reprinted from
Ref. [51]; Copyright (2012) , with permission from Elsevier Lid. )
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Fig. 7 Evolution of the relative permittivity &’ versus the
aniline content of PA-6 films at T= -110 °C, f=0.1 Hz

( Reprinted with permission from Ref. [57]; Copyright
[2011], John Wiley & Sons, Inc. )
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Fig. 8 Potential decay curves on composite film surfaces

for various concentrations p of the aniline content: (a) v,
=5kV, (b) V,=6 kV (Reprinted with permission from
Ref. [57 ] ; Copyright [2011], John Wiley& Sons, Inc. )
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Fig. 9  Schematic protonating mechanism of polyaniline base
with sulphanilic acid ( Reprinted with permission from Ref.

[64]; Copyright [2010], SAGE Publications)
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Current-voltage characteristics of Ag/PANI-SA-

( Reprinted with permission from Ref. [64]; Copyright
[2010], SAGE Publications)
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Fig. 11 Schematics of in situ polymerization of aniline in nylon microspheres
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Fig. 12 Micrographs of (a) CF-PAni in transversal section (b) CF-PAni in longitudinal view, (¢) PA-6, (d) 85PA-6/15CF-PAni and
(e) 85PA-6/15 CF-PAni in higher magnification showing fiber-matrix interface ( Reprinted from Ref. [ 78 ]; Copyright (2011 ), with

permission from Elsevier Ltd. )
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Fig. 13  Steps for surface functionalization of MWCNTs by PAA and in situ polymerization of aniline in the presence of

PAA-grafted MWCNTs ( Reprinted from Ref. [81]; Copyright (2011) , with permission from Elsevier Ltd. )
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Fig. 15 (a) AC conductivity of EN-PN6 (60) against
pressure at a frequency of 10 and 100 kHz; (b) Dielectric
constant of EN-PN6 (60) against pressure at a frequency of
10 and 100 KHz ( Reprinted with permission from Ref.
[84]; Copyright [2008], John Wiley& Sons, Inc. )
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Fig. 16 Schematic diagram for the binary and ternary blend fibers showing the possible morphology

changes due to the applied fiber draw ratio ( Reprinted with permission from Ref. [ 86 ]; Copyright

[2012], John Wiley& Sons, Inc. )
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Research Progress of Preparation Methods of Conductive
Polyamide-Polyaniline Composites

Tong-jie Sun'?, Xia Dong’* , Hai-qing Hu', Du-jin Wang’
(' Key Laboratory of Rubber-Plastics Ministry of Education/Shandong Provincial Key Laboratory of Rubber-Plastics ,
Qingdao University of Science and Technology, Qingdao 266042 )
(* CAS Key Laboratory of Engineering Plastics , Beijing National Laboratory for Molecular Sciences ,

Institute of Chemistry, Chinese Academy of Sciences, Beijing 100190)

Abstract Polyamide is an important kind of polymer material used as engineering plastics and fibers. It is
very important and necessary for polyamide materials to improve their antistatic properties with chemical or
physical methods. Polyaniline material is considered as the most promising conductive polymer because of its
easily obtained raw material ,simple synthesis process,unique doping phenomenon ,high conductivity and good
stability in air. But polyaniline is difficult to be melted or to dissolve in solution due to its unique molecular
chain structure and strong intermolecular force,and that limits its application. Usually polyaniline is used as an
antistatic agent in polyamide-polyaniline composites to improve the antistatic property of polyamide fabrics,
coatings , oil pipelines and other polyamide products,as well as the processing property of polyaniline. Based on
compounding characteristics of different composite systems, the preparation methods, research progress and
application areas of polyamide-polyaniline composite fibers, composite films, composite powders and three-
phase composite material systems were reviewed.
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# Corresponding author; Xia Dong, E-mail : xiadong@ iccas. ac. cn



