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Abstract In this paper, a copolymer of carbazole (Cz)

and 2,20:50,200-terthiophene (TTh) was electropolymerized

in 0.1 M sodium perchlorate (NaClO4)/acetonitrile

(CH3CN) on glassy carbon electrode. The optimum con-

ditions of resulting homopolymers of Cz, TTh and

copolymer of Cz and TTh in the initial feed ratio of [Cz]0/

[TTh]0 = 1/10 were characterized by cyclic voltammetry,

Fourier-transform infrared-attenuated total reflectance,

scanning electron microscopy, energy dispersive X-ray

analysis, and electrochemical impedance spectroscopy.

Morphological analysis of copolymer shows that a micro-

spherical and web-like morphology was formed for

copolymer at different initial feed ratios of [Cz]0/

[TTh]0 = 1/2, 1/5 and 1/10. The capacitive behavior of the

modified electrodes was defined via Nyquist, Bode-mag-

nitude, and Bode-phase plots. The highest low-frequency

capacitance (CLF) was obtained as 4.11 mFcm-2 in the

initial feed ratio of [Cz]0/[TTh]0 = 1/10. Double-layer

capacitance (Cdl) and phase angles (h) were obtained for

homopolymer and copolymer systems. The highest Cdl was

obtained as 2.01 mFcm-2 for the copolymer in the initial

feed ratio of [Cz]0/[TTh]0 = 1/2. The highest phase angle

of copolymer was obtained as h = *75� in the initial feed

ratio of [Cz]0/[TTh]0 = 1/1. These capacitance results

confirmed that films of copolymer Cz/TTh are promising

materials for micro-capacitor applications.
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Introduction

Electrochemical copolymerization has recently been

widely applied to the synthesis of conducting polymers. It

is one strategy for developing new materials by combining

the individual properties of polymers through linking two

different monomers into a polymer chain [1]. Thus, the

copolymer is expected to gain better conductivity and good

thermal, capacitive and mechanical properties than either

of its components [2].

Polythiophenes have better solubility properties

amongst conducting polymers. Polymerization of the

thiophene ring can result in linkage at the a- or b-

position [3, 4]. Polymer conductivity and stability

values reduce when a–b or b–b binding occurs. It is

difficult to observe of terthiophenes [5] during poly-

merization process due to the steric effects. The

bindings reduce the oxidation potential of polymer

which increases the easy polymerization and revers-

ibility [6].

Polycarbazole is one of the most used one amongst the

conducting polymers due to its good electrochemical

behaviors [7–10]. The conductive form of polycarbazole

can easily be obtained by the electrochemical method [11].

The functional carbazole polymers were used in many

applications due to its interesting thermal, electrical, pho-

toelectrical ion-exchange and other physicochemical

properties [12–14].
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