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Study of Electrical Conduction in Epoxy/Carbon Black
Composites

Mehdi Salami-Kalajahi; Vahid Haddadi-Asl’; Mehdi Moghri-Bidgoli

ABSTRACT

Application of conductive carbon black in polymer blends remarkably increases electric conductivity of
polymers. According to the results presented in this paper, electric conductivity of polymer blends containing
carbon black is increased in a non-linear way as the extent of carbon black increases. Also, threre is an
optimal amount of carbon black beyond which a significant change is observed in electric property of
polymer blends, i.e. carbon black contents smaller than this critical value (agglomoration thereshold) can not
affect the electric property of polymer blends. In addition, carbon black with higher structures reduces the
agglomoration thereshold as well as addition of ionic materials. Moreover, increasing temprature, and
consequently reduction of the blend viscosity, reduce the agglomoration thereshold, as it facilitates the
formation of conductive networks. Finally, effect of the test temprature on the blend conductivity depends on
the glass transition of the blend. Indead, increasing test temprature, reduces electric conductivity at first, but
in the vicinity of glass transition temprature of polymer blend causes the electric conductivity to increase.

KEYWORDS
Electric Conductivity, Carbon Black, Polymeric Composites
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