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Abstract. Poly(2,2-Dialky-3,4-propylenedioxythiophene) films have been 

cyclovoltametrically coated onto micron size  carbon fiber microelectrodes. An 

electrochemical impedance spectroscopic study (EIS) on the prepared electrodes is reported 

in this work which electropolymerization performed with different applied charges in the 

nonaqueus electrolytic medium. The electrochemical impedance data fitted to equivalent 

circuit model, used to find out quantitative relationships between the  suggested circuit  

components. Effect of the cycle number (total charge) on the capacitive behavior of the 

P(ProDOT-Bu
2
) SCFME’s and morphology of films were discussed.  
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1. Introduction  

Carbon fibers are used as in reinforced plastics , ranging from aircraft to 

sporting equipment [1].They are produced by the pyrolysis of organic 

precursors, the most common of which are polyacrylonitrile (PAN) and 

mesophase pitch.[1]PAN-derived fibers contain small graphitic domains, and 

have a large number of voids, giving them a relatively low density.  

X-ray diffraction of PAN-derived fibers produces crystallite lengths in the 

direction of approximately 4-10 nm depending on the annealing temperature 

[1]. The discovery of the fullerene [2,3,4] and later related structures such as 

carbon nanotubes,[2,3,4] and nanoparticles [2] might enlighten the solid carbon 

structures. Carbons can contain pentagonal rings, as well as other non-six-

membered rings, among the hexagonal carbon network,is highly stable. Single 

carbon filament is a long cylinder with a diameter of ~ 7 micrometer. Strong 

covalent C-C bonds within the graphene layer plane give the potential for high 

strength and stiffness. Weak van der Waals bonding between the layer planes 

gives rise to poor shear resistance, but also allows thermal and electrical 

conductivity. 

Depending on the dopability of the materials, polymer supercapacitors were 

classified [3]. Conductive polymers have also been used for fabrication of 

composite electrodes with other polymeric [3,4,5] and carbon-based 




