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Abstract 

Polypyrrole  were prepared  by  in-situ polymerization  method and were  characterized  by  scanning  electron  microscope  (SEM), 

the dc conductivity of the samples was measured as a function of temperature . Moreover in this article we have studied thermal 

and sensing properties of synthesized sample.    
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

Conducting polymer composite (CP’s) have been developed as a new class of potentially useful materials (1). Among all 

conducting Polymers, Polypyrrole is one of the promising polymers due to simple synthesis procedure, good environmental 

stability, less density, reversible acid base chemistry in aqueous solution, unique electrical properties, easy fabrication process and 

intrinsic redox reaction (2-7). Polypyrrole is the only conducting polymer whose properties not only depend on the oxidation state 

but also on it protonation state / doping level and also on the nature of dopants. Polymer nanocomposites possess excellent electric, 

magnetic and optical properties. It is generally regarded as one of the conducting polymer with high potential in commercial 

application, such as light emitting diodes, chemical materials, biosensors, rechargeable batteries and photovoltaic cells (8).  

II. CHEMICAL SYNTHESIS OF POLYPYRROLE  

Analytical grade Pyrrole, and ferric chloride have been used to prepare Pyrrole. Pyrrole solution of 0.1M was prepared by 

dissolving 5ml of Pyrrole in 100 ml of double distilled water and the same has been placed in an ice tray and, magnetically stirred. 

Pre-cooled 0.3M ferric chloride anhydrous (oxidizing agent) solution was added drop by drop to Pyrrole solution. The mixture was 

stirred continuously for 5 hours by maintaining temperature of the solution to be below 276K. The Greenish black precipitate of 

Polypyrrole was filtered and dried in a furnace maintained at 600C. The yield of the polypyrrole was 5g. 

III. CHARACTERIZATIONS  

The morphology of the powder was investigated using scanning electron microscope (SEM) Model-EVO-18 (Special Edison, 

Zeiss, Germany). Differential scanning calorimetry (DSC) was investigated by Instrument: DSC Q20 V24.10 Build 122. DC 

conductivity is studied by using Keithley 6514 electrometer, sensing properties were studied using laboratory set up.  
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IV. RESULTS AND DISCUSSION,  

 Scanning Electron Microscopy  

 
Fig. 1: shows SEM image of PPY 

Figure displays the morphologies of samples, as shown by the SEM images, PPy displays a typically cauliflower-like or tumor-

like structure 

 Differential Scanning Calorimetry  

 
Fig. 2: Differential Scanning Calorimetry 

A broad characteristic endothermic dip indicates the glass transition temperature of Polypyrrole at 99 0C. The nature of the curve 

indicates that the loss of water is overlapping with Tg of polymer Lack of any shoulder or melting peak beyond this region indicates 

amorphous nature with less sequence of the PPy molecules. 
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 DC Conductivity 

 
Fig. 3: shows DC conductivity of Polypyrrole 

The temperature dependence of dc conductivity for Polypyrrole is shown in above fig in the   temperature range between 40 and 

180 0C. It is clear from the figure the conductivity increases steadily with temperature showing semiconductor behavior up to a 

transition temperature at higher temperature, conductivity increases because of hoping of charge carriers (polarans) from one 

localized state to another localized states. 

 Sensing Study 

 
Fig. 4: Sensing study 

The LPG molecules induced and trapped into polymer matrix might cause it to swell leading to the disruption of conducting paths 

through the composites. This results in increased Sensitivity. After removal of gas, the polymer returns to original size, restoring 

the conducting paths. The possible mechanism of detection of LPG gas by LPG is based on surface reactions. 

V. CONCLUSION  

In the present article, we report on the preparation of PPY by using in-situ chemical polymerization route.  The conductivity and 

sensing behavior of these composites were studied. The LPG  sensing  characteristics  of  the  sample   were  measured  at  room  

temperature  the study made on pure polypyrrole are showing important applications in electrical and sensing devises. 
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