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ABSTRACT: In the present investigation Electrochemical polymerization of polyaniline
(PANI) was carried out in the presence of cobalt octaethylporphyrin (CoOEP).
Morphological changes in PANI/CoOEP were noticeable. Electrochemically deposited
PANI film was confirmed and redox activity studied by electrochemical technique (cyclic
voltammetry). The chemical composition of the film was confirmed by Fourier Transform
Infrared Spectroscopy (FTIR).
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1. INTRODUCTION

Conducting polymers are also known as
‘Synthetic Metals’. In this class, polyaniline and its
derivatives are the interesting compounds for the
researchers worldwide. Synthesis and doping of
PANI and its derivatives can be done by chemical
and electrochemical method. Both methods are
relatively cost effective. PANI has been used for the
various applications like in electrochemical sensors,
gas sensors, microelectronics, etc [1-5]. PANI has
different oxidation states which have different
colour and conductivities. Among which conducting
form of PANI is green emeraldine which is half
oxidized and can be synthesized in strong acidic
electrolyte [6].

Porphyrins contain four pyrrole units which are
linked by four methane bridges in the basic structure
and in metalloporphyrins it consists of central metal
ion. This follows Huckel’s rule, so the porphyrin
ring is aromatic having 18 n-electrons. The
porphyrins have stability towards concentrated acids
and bases also possess thermal and chemical
stability [7]. Porphyrins have wide range of
applications in solar cells, volatile organic
compounds sensors, gas sensors, etc. [8]. In the
class of porphyrins 2,3,7,8,13,17,18 — octaethyl —
21H, 23H porphyrin cobalt (I1) (CoOEP) is the
interesting compound having cobalt as central metal
atom.

2. RESULTS AND DISCUSSION

The synthesis of PANI film was carried out using
0.2M sulphuric acid (H,SO,4) as dopant and 0.1M
aniline (sigma Aldrich) as monomer. The
electrochemical polymerization was carried out with
CHI 660C instrument having Ag/AgCl, platinum
plate as reference and counter electrode and Indium
Tin Oxide (ITO) coated glass as working electrode
by cyclic voltammetry (CV) technique at potential
range -0.2 V to 1 V at scan rate 0.1 V/s.
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Fig. 1. Electrochemical synthesis of
PANI/CoOEP composite

Composite of PANI/CoOEP was synthesized
electrochemically in aqueous media in presence of
0.2M sulphuric acid (H,SO,) having 0.1 M
monomer i.e. aniline (sigma Aldrich) and 8 pmole
of CoOEP (Sigma Aldrich). The Solution of CoOEP
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was prepared in deionised water after sonication for
1 h at room temperature. Aniline and H,SO,
solution prepared in distilled water having constant
stirring of % h. Then the prepared solution of
CoOEP was slowly added in the above solution and

stirred for 15 min. The electrochemical
polymerization was carried out as above
configuration. The CV for the synthesis of

PANI/CoOEP composite is as shown in Fig. 1.

The comparative CV in 1 M KCI solution of PANI
and PANI/CoOEP is as shown in Fig. 2. Oxidation
peaks for PANI observed at 0.2 V and 0.8 V and
reduction peaks at 0.1 V and 0.7 V respectively. For
PANI/CoOEP configuration oxidation peaks at 0.2
V and 0.75 V and reduction peaks can be observed
at 0.1 V and 0.6 V with the decrease in the peak
current for the PANI/CoCEP composite. This
suggests the decrease in the redox activity of the
PANI due to presence of CoOEP.
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Fig. 2. Comparative CV of PANI and
PANI/CoOEP in KCI

The FTIR spectra (Fig.3) confirm peaks at 1464
cm? for (Ca-Cp, CB-CH2) bond, 1652 cm™ for
aromatic ring and 3401 cm™ confirms the amine
group (N-H stretching) present in the PANI/CoOEP
composite.  The FTIR spectra, confirms the
formation of PANI/CoOEP composite.
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Fig. 3.FTIR of PANI/CoOEP

3. CONCLUSIONS

The electrochemical synthesis of the PANI/CoOEP
on ITO coated glass is described in this paper. The
influence of CoOOEP increases the stability and
decreases the redox activity of the PANI. The
synthesized composite would be useful for the
sensitive and selective detection of volatile organic
compounds and gas sensing applications.
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