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A BN A7AEEY 229 &A A3 o2 YE Nylon 6-polypyrrole composites®] A&
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Abstract : Highly conducting Nylon 6-polypyrrole composites can be chemically obtained
by exposing Nylon 6 films containing FeCl; to vapour of pyrrole. The surface and bulk
conductivities of these composites were in the range of 107?—107S / cm depending on the
concentration of FeCl; and the polymerization time. From the current-voltage characteri-
stics and temperature dependence of conductivities, we can conclude that the conduction
mechanism of Nylon 6-polypyrrole composites mainly depends on electronic conduction.
These composite films were analysed by FT-IR spectroscopy and wide angle X-ray scat-
tering{ WAXS). From the WAXS study, there are no appreciable changes of the crystal
structure of Nylon 6 composite films, but the formation of a-type crystal of Nylon 6 is
suppressed during the polymerization of pyrrole. The dynamic and static mechanical prop-
erties were studied with Rheovibron and Instron, respectively, These composite films exh-

ibited good mechanical properties.
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Table 1. Percent Nitrogen and Chlorine Content

Nitrogen Chlorine

FeCli( %) Content Content C(ng/ugg;ty
(%) (%)

Original 10.00 0.00 6.50x 107"

Nylon 6
10% 11.74 6.28 7.22%x10°7
15% 12.25 7.83 9.44%10°®
20% 13,51 10.37 3.38x10°
30% 15.53 14.06 6.01x10™

(a)FeCls 10%, 24hrs.

(b)FeCls 15%, 24hrs.
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(d) FeCl, 302, 24hrs.

(f) FeCl, 10%, 2ahrs.

E2|H A48 1% 19909 29

(g) FeCly 30%, 24hrs.

Fig. 2. SEM for surface cross secction of N-PPY:
surface, (a), (b), (c), (d) : cross section, (e),

(g).
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Table 2. Tensile Strength and Modulus of N-PPY

Young's Tensile Strength(Kgf/ cm?)

Modulus Yield Breaking
Original N .
Nylon 6 6980 329 382
FeCl, :
10% 3189 279 323
15% 2927 250 287
20% 2480 237 264
30% 2381 226 259
AztEr,

N—PPY2| 7|H/% A

Table 2% original Nylon 6 film ¥} FeCl; wt %°ll
u}& N—PPYo)| s} tensile strength®} modulus

2 =
= T

7 5} A o]}, original Nylon 6 filmoll H] 3k

o] FeCl,o] dtako] Z7}go] wzl N—PPYQ
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