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Abstract . To improve the surface and volume conductivity of Nylon 6 film, porous Nylon 6 film was
prepared and impregnated in FeCl; aqueous solution in order to introduce oxidant and then carried
gas state polymerization of pyrrole. The polymerization time of pyrrole when reaches maximum con-
ductivity was considerably decreased by using the method of introduction of oxidant by means of im-
pregnation in aqueous solution. The electrical conductivity of these composites were increased up to
10! S/cm, we can conclude that the conduction mechanism of them mainly depends on electronic con-
duction from the current-voltage characteristics, the temperature dependence and the time depende-
nce of conductivities.
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Fig. 1. SEM for surface of (a) porous Nylon 6 film(liquid side), (b) porous Nylon 6 film(glass side), (¢) N-PPy
(FeCL(30%), Py(15min.)), (d) N-PPy(FeCl;(50% ), Py(24hr.)).

(&) (c)
Fig. 2. SEM of fractured surface of (a) porous Nylon 6 film, (b) N-PPy(FeCL(5%), Py(5min.)), (c) N-PPy
(FeCk(30% ), Py(15min.)).
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Fig. 3. FT-IR spectra of porous Nylon 6 film(——)
and N-PPy(FeCl(10%), Py(30min.))(----- ).
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Table 1. Surface Conductivity of N-PPy at Various Concentration of FeCl; Aqueous Solution{impregnated

10min.) and Polymerization Time of Pyrrole (S/cm)
FeCly Time
Conc.(%) Imin. 3 5 10 15 30 3hr. 12 24
1 251X 10*% 4.00X 10® 2.32X 107 3.75X10* 837X 10° 249X 10° 251X 10° 8.89X% 10" 1.89x10*
5 8.78X 107 4.25X10° 1.09X10* 1.85X 10" 4.63X10* 541X 10* 558X 10* 197X 10° 1.21X10%
10 9.28X10% 9.79X10* 259X 10° 3.90X10° 6.89xX 10° 8.89X10* 4.31x 10° 3.24 X 10% 3.22x10°
20 449X 10° 7.39X10* 9.58X10* 3.78X10° 585X 10¢ 1.96x10* 1.76X10? 820X 10 9.90%x 10
30 309X 10* 154X 10% 2.18X10°% 3.74X10° 890X 10° 4.70x10°* 2.05X10° 4.56X 10¥ 6.10% 10
50 1.63X10° 3.95X10° 9.89X10° 1.35X 10? 1.39X10% 1.65X 107 251X 10% 1.57X10? 3.64 X 10?

Table 2. Volume Conductivity of N-PPy at Various Concentration of FeCl; Aqueous Solution(impregnated

10min.) and Polymerization Time of Pyrrole (S/cm)
FeClg Tlme
Conc.(%) 1min, 3 5 10 15 30 3hr. 12 24

1 501X 10" 2.07X10° 500X 10° 7.60X10° 1.11X10* 1.67X107 545X 107 8.78X10% 1.24x10°
5 3.33X10° 4.34X10° 7.60X10% 147X 10° 6.35X 10° 9.55X10* 6.12X 10" 1.45X10* 3.70x 10*
10 220X 107 145X10% 533X10* 752X 10* 1.27X10* 2.78X10* 9.93x10* 3.73X 10" 7.73X 10*
20 588X 10° 124X 10* 2.22X10* 125X 10% 923X 10° 601X 10* 5.68X 10* 1.67X 10° 6.60% 10°
30 146X 10° 2.11X10* 547X 10* 241X 10° 521X10% 544X 10" 1.99X10* 3.93%X10* 1.29X 10"
50 324X10° 527X10* 1.25X 10° 4.63X10% 8.81X 10" 292X 10" 1.27X10? 3.61X 107 8.45X10*
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Table 3. Increasement of Thickness, Weight, and Surface Conductivity for N-PPy Impregnated 20% FeCl;

Aqueous Solution for 10min

Time
1min. 3 5 10 15 30 3hr. 12 24
%ﬁxlm(%) 8.7 115 16.7 28.6 344 389 421 433 435
“’—;V“iﬂxloo(%) 180 25.0 310 39.7 447 475 448 58.0 61.7

Conducti-
vity(S/cm)

449X10° 7.39X10* 9.58X10* 3.78 X107 5.85X10° 1.96X10? 1.76 X10* 8.2X10* 9.9X10*
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