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ABSTRACT.  

Polyaniline (PANI) and Cobalt chloride composites were synthesized  by in situ chemical oxidative polymerization of aniline with CoCl2.6H2O 
using ammonium peroxidisulphate as an oxidant. These composites were characterized by Fourier Transform  Infrared (FTIR) Spectroscopy. The 
FTIR results reveal that some of the bands of CoCl2.6H2O are visible separately in PANI/cobalt chloride composites, while some other bands got 
mixed with PANI. Also there exists small shifting in position of PANI peaks in case of composites. Thus the FTIR result confirms the presence of 
cobalt chloride in the composites. 
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INTRODUCTION 
For many years chemists and physicists have striven to 

synthesize organic materials with conducting and properties due to 
their potential applications in batteries, electrical magnetic shields, 
sensors and microwave absorbants.1-3 Several approaches such as 

electrochemical and in-situ chemical polymerizations have been 
reported to prepare conducting polymers.4-7  

Polyaniline (PANI) is one of the most interesting conducting 
polymers because of its stability and good electrical and optical 
properties.8 Potential applications of PANI include lightweight 
organic batteries,9 microelectronics,10 optical displays,11 chemical 
sensors,12 and electromagnetic shielding. It is anticipated that the 
preparation of PANI will receive and more attention because of its 
widespread applications. Conducting PANI and its composites are 
synthesized chemically13 or electrochemically14 in acidic 
solutions. Alternative methods have been designed to improve the 
properties of the synthesized polymers.15 

In this paper we report the synthesis of conducting polymer 
PANI and its composites with cobalt chloride with varying 
concentration of cobalt chloride by chemical oxidative 
polymerization method. Also the structural characterization of 
these polymers and their composites has been done by Fourier 
transform infrared (FTIR) spectroscopy.    
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EXPERIMENTAL DETAILS 

SYNTHESIS OF PANI 
To prepare PANI, 0.2 M aniline hydrochloride (Aldrich) was 

oxidized with 0.25 M ammonium peroxidisulphate (Aldrich) in 
aqueous medium. Both solutions were left to cool in the 
refrigerator for 2-3 hours and then mixed in a beaker drop-wise, 
maintained at a temperature between 0-4 0C in an ice bath, stirred 
for 2 hours and left for 24 hours at rest to polymerize in 
refrigerator. Thereafter PANI precipitate was collected on a filter 
paper and was washed with 1 M HCl and acetone till the filtrate 
becomes colourless. Polyaniline (emeraldine) hydrochloride 
powder was dried in air and then in vacuum at 450C. PANI 
prepared under these conditions was taken as standard sample. 
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Figure 1. FTIR spectra of (a) PANI and PANI/CoCl2.6H2O 
composites and (b) pure CoCl2.6H2O 
 

SYNTHESIS OF PANI/COBALT CHLORIDE COMPOSITES 

The samples of PANI and cobalt chloride composites were 
prepared by adding 5, 10, 20 and 40 weight percentage of 0.1 M 
CoCl2.6H2O solution to 0.2 M aniline hydrochloride (Aldrich) 
solution in distilled with vigorous stirring for 1 hour for proper 
mixing and by the procedure same as above, four different 
polyaniline and cobalt chloride composites with different weight% 
of cobalt chloride (5, 10, 20 and 40) were prepared and named as 
CoCl5, CoCl10, CoCl20 and CoCl40 respectively. 

RESULT AND DISCUSSION 
The FTIR spectra of PANI and PANI/CoCl2.6H2O composites 

with varying concentration of cobalt chloride are shown in figure 
1.  

The FTIR spectrum of PANI shows characteristic vibrations in 
the region of 1000-1500 cm-1. It shows characteristic bands at 520 
cm-1, 815 cm-1, 1163 cm-1, 1317 cm-1, 1495 cm-1 and 1589 cm-1. 
The bands at 520 and 815 cm-1 are due to C-H out of plane 
bending vibration and para-disubstituted aromatic rings, 
respectively.16 A band appearing near 1317 cm-1 represents the C-
N stretching vibrations.15 In plane bending vibration in C-H 
occurs15 at 1163 cm-1. The presence of bands in the range of 1450-
1600 cm-1 is attributed to non- symmetric C6 ring stretching 
modes.16 

The higher frequency vibration at 1589 cm-1 has a major 
contribution from the quinoid rings, while the lower frequency 
mode at 1495 cm-1 shows the presence of benzenoid ring units. 
The peak observed at 2300 cm-1 is due to aromatic C-H stretching 
vibrations while the band observed in the range of 2950-3300 cm-1 
is attributed to N-H stretching of aromatic amines.17,18 
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