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ABSTRACT : Electrically conductive composites have been prepared by treating fabrics with
oxidizing agent and exposing them to aniline, which deposited a substantial amount of con-
ductive polymer within the interstices of the material. However the conductivity of the com-
posite fabrics was limited by the irregular deposltion of the conductive polymer layer. To im-
prove the conductivity of polyaniline/nylon 6 composite fabrics, we modified the surface char-
acteristics of nylon 6 fabrics by various plasma treatments and increased diffusion and
adsorption of aniline by ultrasonic treatments. By the oxygen plasma treatment, attachment
of functional groups such as C-O and C-OH incteased on the surface of nylon 6 fiber, which
promoted adhesion to polyaniline resulting in the higher add-on and electrical conductivity.
Electrical conductivities of polyaniline/nylon 6 composite fabrics were highly increased by ul-
trasonic treatment, which assisted the diffusion of aniline into the inside of nylon fabrics by
cavitation and vibration. Also, the effects of monomer concentration and the number of depo-
sition cycles on the nylon 6 fabric conductivity were investigated. As a result, the fabric con-
ductivity increased with the monomer concentration and the number of polymerization depo-
sition cycles.

Keywords: plasma treatment, surface modification, ultrasonic treatment, conductive composite,
polyaniline, nylon 6.
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Figure 1. Schematics of capacitively coupled plasma
treatment system; RFG: radio frequency generator,
IMC: impedance matching circuit, MKS: MKS
Baratron gauge, S: radio frequency shield, V1: meter-
ing valve, V2: throttle valve, LN: liquid nitrogen trap,
VP: vacuum pump, CW: cooling water.
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Table 1. Surface Compositions in Relative Atom %
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Table 2. Atomic Composition Ratio of Nylon 6
and Plasma Treated Nylon 6 Surfaces Measured
by XPS
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Table 4. Electrical Conductivity of PAn/Nylon 6
Fabrics with Washing Cycles

number of washing cycles

fabric 1 2 3 5

no treatment

(S/cm)

25x101 79x10% 1.8x107% 15%10?

0, plasma
treatment (S/cm)

44x107 17x107 12x10" LOx107

Data were normalized to their initial values.
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