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  ABSTRACT   The Polypyrrole/Barium peroxide (BaO2) was synthesized by chemical oxidative polymerization 
method using the ammonium per sulphate (APS) as an oxidant in the presence of Barium peroxide. The PPy/BaO2 
composite have been synthesized with various composition of  Barium peroxide in Pyrrole and crystallographic 
structure, chemical nature, of conducting polymer were analysed by X-ray diffraction (XRD), fourier transform infrared 
spectroscopy (FTIR) and Scanning electron microscope (SEM). 
 

Keywords:  BaO2, Composite, Pyrrole. 
 

INTRODUCTION 
During the last decade, the study on inherently conductive polymers such as polyaniline (PANI), polypyrrole 
(PPy) and polythiophene (PTh) have been increased significantly due to their advantageous morphological 
and structural properties. Among them, PPy has captured many attentions due to its unique properties such 
as simple synthesis route, high conductivity, good environmental stability and exhibits good mechanical 
properties [1,2]. In nature, pure PPy with benzoid structure is an insulator and it needs to be doping with 
oxidant in order to work as a semiconductor.  
EXPERIMENTAL 
Preparation of Polypyrrole 
0.2M of Pyrrole solution and 0.4M Ammonium Per Sulphate solution is prepared in two separate beakers, 
Now prepared  Pyrrole solution is kept for stirring on magnetic stirrer for 10 minutes. Then ammonium per 
sulphate solution was added drop wise to the Pyrrole solution with the help of burrete, then solution slowly 
turns to black colour precipitate after the completion of addition of ammonium per sulphate solution 
stirring is continued for another 15 minutes. Now the suspension was left for 24 hours for polymerization 
[settle down] then suspension was filtered, the black coloured residue was obtained in the form of thick 
paste and it was washed with distilled water until solution turns to colourless then it is finally washed with 
acetone to remove the impurities. This paste was kept to dry completely, the dried material was grinded to 
fine powder and this powder is known as Polypyrrole. 
Synthesis of Polypyrrole/BaO2 composite 
Synthesis of the Polypyrrole/BaO2 composite was carried out by polymerization method. The solution of 
0.2M Pyrrole and 0.4M of Ammonium per Sulphate was prepared in two separate flasks. BaO2 of various 
measures of weight is considered. 0.2M of Pyrrole is kept on the magnetic stirring for about 10-15 minutes, 
and then known amount of BaO2 is taken and slowly added in the Pyrrole solution kept on stirring for 15 
minutes. Ammonium per Sulphate is added to the solution drop wise. The solution slowly turns to black. It 
was left for few hours to settle down and then it was filtered. The black coloured residue in the form thick 
paste was obtained. The paste was washed continuously with distilled water until the filtered solution 
became neutral. The paste was allowed to dry completely.The dried material was grinded to fine powder. In 
this way Polypyrrole/BaO2 composites were synthesized. 
RESULTS AND DISCUSSION 
Structural characterization by XRD 
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Figure 1: XRD images of (a) pure PPy, (b) doped PPy 
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The crystal structures of the synthesized composite were investigated by powder X-ray diffraction (XRD). 
Figure 1(a) presents X-ray diffraction pattern of pure PPy, which has a broad peak at about 2ɵ = 24.60, a 
characteristic peak of amorphous Polypyrrole.  Figure1 (b) represents XRD pattern of PPy/BaO2 composite 
revealing the partial amorphous nature. The broad peak is due to the scattering from PPy chains at the 
interplanar spacing .The appearance of the sharp peaks in the composite may indicate some degree of 
crystallinity in the composite 
 

3.2 FT-IR characterization 

 
  (a)       (b) 

Figure 2: FT-IR spectra (Transmittance (%) V/S wavenumber (cm-1) of (a) pure PPy and (b) doped 
PPy 

Figure.2 shows the FT-IR spectra in the range 400-4000 cm-1. In the spectrum, (Fig 2(a))  1550cm-1 for 
weak aromatic Rings C=C stretch, 1450cm -1 and 1200 cm-1 are C-N medium stretch, 3100cm- 1 and 3000cm-

1 are the C-H(aromatic rings)  medium stretch, 1675 cm -1 and 1635 cm -1 are the N-H(amines) medium 
bend.  (Fig 2(b)) In the Polypyrrole/Bao2 the peak point 675cm-1 is C-H band phenyl ring substitution. 925-
1050 is C-H band alkenes. 1200cm-1 is C-O stretch band contains alchohols. 1343cm-1 is C-N band. 
1640cm-1 is N-H band. 2500cm-1 is C-N nitriles. 
 

SEM (Scanning Electron Microscope) 
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Figure 3: Comparison between SEM images of PPy/BaO2 composites at the same scales (a) pure PPy, 
(b) PPy/BaO2 
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Figure3 (a) and (b) displays the morphologies of samples and the schematic representations of formation 
mechanisms. The particle size of PPy was measured with scanning electron microscopy (SEM).The SEM 
micrograph is presented in Figure 3.Small compact globular particles of PPy with distribution dimensions in 
the range of 5-200 micron were observed. The SEM images of the samples PPy/BaO2 are shown in Figure 
3(b).The size of particles is in the micrometers range. 
 

CONCLUSION  
Polypyrrole (PPy)/Barium peroxide (BaO2) were synthesized by chemical oxidation polymerization and 
were characterized by Fourier transform infrared (FT-IR) spectroscopy, X-ray Diffractometry (XRD), 
scanning electron microscopy (SEM), The FT-IR results confirmed the successful synthesis of PPy and 
PPy/BaO2 composites. The XRD study showed the amorphous and crystalline nature of PPy. The SEM data 
verified the porous nature of PPy and the composites.  
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