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Conductivity of polyaniline/chitosan/wool composite fabrics
and molecular simulation for aniline adsorption
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(1. School of Textile and Clothing Engineering Yancheng Institute of Technology Yancheng Jiangsu 224051 China;
2. Key Laboratory of Eco-Textiles ( Jiangnan University) — Ministry of Education Wuxi Jiangsu 214122 China)

Abstract In order to improve the conductivity of polyaniline/wool composite conductive fabric
polyaniline ( PANI) was deposited on the surface of wool fabric in one step by in-situ polymerization using
carboxylic acid and hydrochloric acid as doping acid. The influence of CTS dosage on the structure and
electrical conductivity of composite fabrics was investigated by field emission scanning electron
microscopy X-ray photoelectron spectroscopy and four probes. The micro motion process of aniline
adsorption was simulated by molecular simulation and the micro mechanism of CTS enhancing the
conductivity of PANI/wool composite fabric was further studied. The results indicate that the conductivity
of PANI/CTS/wool composite conductive fabric reaches 11. 32 S/cm with addition of 2. 05% ( 0. w. 1) of
CTS. Non-uniform electric field distribution on the surface of keratin molecules leads to non-uniform
adsorption of aniline while the amino protonation of CTS contributes to aniline adsorption in the weak
current field leading to more overall adsorption of aniline better uniformity and more uniform and
dense PANI layer by polymerization which improves the conductivity of the composite fabrics.
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Fig. 1 FESEM images of wool fiber before and after 3 min
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Fig.2 XPS wide scan of wool fabrics before
and after modification
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Tab.1 Surface element content of wool fabrics

before and after modification %
Cy, Oy, Ny, SZp Clzp
70. 64 14. 54 8.71 2.61 —
56. 63 23.84 11.84 2.71 —
/ 68.75 17. 14 11.33 0.47 1.02
/ /
68.78 16. 88 9.40 2.53 1.46

Fig.3 Effects of CTS concentration on conductivity

of wool fabrics after modification
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Fig.7 Electrical characteristics of residues and surrounding
electric field distribution. (a) N-terminal electric field
distribution; ('b) C-terminal electric field distribution
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Fig.6 Radial distribution function of keratin and

residues in Model 2
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Fig.8 CTS with aniline adsorbed to keratin molecule
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