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Preparation and sensing properties of polyaniline nylon conductive fabric
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Abstract: A layer of polyaniline conductive material was developed on the surface of nylon fabric by low
temperature in situ polymerization, and characterized by field emission scanning electron microscopy and
microscopic Raman imaging spectrometer for morphology and chemical composition analyses. The
conductivity of polyaniline nylon fabric was then measured by digital multimeter and electrochemical
workstation. The results showed that polyaniline polymerized on the surface led to the improvement of
electrical conductivity, 31.62 S/m, of polyaniline nylon conductive fabric. The resistance of polyaniline
nylon conductive fabric increased with the increase of strain, but gradually recovered back to the initial
value when the strain returned to the initial state. The polyaniline nylon conductive fabric still maintained a
high recycle stability of 96.2% after 3500 stretching-releasing cycles. Furthermore, the polyaniline nylon
conductive fabric exhibited good sensing performance and could accurately monitor the joint movement of
human body within strain ranging from 0 to 15%. Meanwhile, the polyaniline nylon conductive fabric
displayed thermoelectric properties. With a Seebeck coefficient of 8.406 puV/K, the fabric showed good
potential in temperature sensing.
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Fig. 1 SEM images of nylon fabric (a) and polyaniline
nylon conductive fabric (b)
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Fig. 2 Raman spectra of nylon fabric (a) and polyaniline
nylon conductive fabric (b)
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Fig. 3 Relation between conductivity and reaction temperature
of polyaniline nylon conductive fabric
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Fig. 4 Change of conductivity of polyaniline nylon conductive
fabric with strain
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Table 1 Fitting equation between resistance change rate
and strain of polyaniline nylon conductive fabric
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15 y=3.3811x+0.0962 0.9492
20 y=2.5129x+0.1439 0.9212
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Fig. 5 Relationship between RC and strain of polyaniline
nylon conductive fabric
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cycles of polyaniline nylon conductive fabric
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