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The Study of Conductivity and Magnetoresistance in Polypyrrole and Carbon Nano
Tubes Composite Yarns

Ghanbari, Reza'; Ghorbani, Shaban Reza®; Arabi, Hadi'; Foroughi, Javad®
! Department of Physics, Ferdowsi university of Mashhad, Mashhad
2 ARC Centre of Excellence for Electromaterials Science, Intelligent Polymer Research Institute, University of Wollongong,
Wollongong, NSW 2519, Australia

Abstract

Conductive polymers are normally insulators, while they are shown conductivity properties when doped. The
conductive polymers depends on their conditions can be either crystalline and disorder structures and therefore
theirs conductivity are in the range of 10°3-10* Sfcm. For improving the electrical and magnetic properties of
theirs polymers, the addition of carbonaceous materials to them are very important. The PPy/CNT composite
yarn was prepared by electrochemical and chemical polymerization of the pyrrole on the surface of the CNT.
For temperature below 100 K, the the dependence of conductivity on temperature for these composite are in
good agreement with a 3D variable range hopping model. Also, it can be observed the positive
Magnetoresistance are changed with H? for low magnetic fields. Results show that the localization length was
reduced and the N(Er) was increased by increasing the magnetic field. Therefore, the average length of hoping
reduces, which finally results increasing the electrical resistance.

PACS No. 71.20, 72.20
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