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ON THE METALLIC CONDUCTIVITY OF
DOPED POLYPYRROLE FILM

Wang Ping¢ WaN MEer-xX1ang Bi X1AN-ToNG Yao You-xIiN QAN REN-YUAN

(Institute of Chemistry, Academia Sinica)

ABSTRACT

Polypyrrole films doped with BF,™, HSO,~ and CLO,~ were prepared by electro-
chemical method. Eleetrical conductivities of these samples and their temperature de-
pendences were measured by four-probe method and VSC (voltage shorted compaction)
method respectively. Experimental results indicate that the apparent temperature de-
pendence of the conductivity as obtainted by the usual four-probe method, exhibits the
character of typieal semiconductor, this feature is due to the contact resistance in the
interblock or intergranular regions of the film. The measurement cannot reflect the
true conduectivity intrinsic to the doped polypyrrole film. However, the method devi-
ced to short circuit the intergranular contact resistance does actually show the metallic
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temperature dependence of the eonductivity of doped polypyrrole film, its eonductivity
increases with decreasing temperatures.

When the polypyrrole film doped with BF,~ was partially reduced electrochemi-
cally to a room temperature conduetivity of 6—9 (Q-cm)~*, the film exhibit a metal-semi-
conductor transition at 100 K es obtained by VSC measurement. - IR-spectra 'indicavtes
that the polypyrrole chain underge certain structural changes during the electrochemical
reduction process. '
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