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Figure 5: Radiation polymerization of pyrrole 

Radiation Induced Polymerization 

of Pyrrole 

Abstract: The pyrrole films were exposed to gamma ray for radiation

polymerization study. The films were subjected to structural and

morphological analyses by using FTIR, SEM and EDX techniques. Similar

studies were also made on pristine pyrrole film which serve as control.

Results revealed that pyrrole has been successfully polymerized

through irradiation induced reactions. The SEM images depicted the

formation of cauliflower shape upon gamma irradiation. The thickness

measured in cross section morphology of non-irradiated pyrrole film

about 2 μm was expanded to more than 5 μm in 20 kGy irradiated pyrrole

suggested the polymerization. The structural changes of pyrrole also

evidenced by FTIR spectra.

Introduction: Polypyrrole is an electro active polymer, has been

actively researched as a potential material for many applications

because of its easily synthesis, rapid electron transport, chemical

stability, environmental stability, good mechanical properties, low

ionization potential, high electron affinity, and promising

biocompatibility under physiological conditions.The most common

method to prepare polypyrrole are either oxidatively chemical or

electrochemical polymerization in which oxidation agent is used for the

polymerization process. The present work aimed to study the radiation

induced polymerization of pyrrole without use of oxidation agent.

Objectives:
1. To synthesis polypyrrole via gamma irradiation method

2. To exclude oxidation agent in pyrrole polymerization process

3. To study the morphology & structural of non-irradiated and irradiated 

pyrrole

Materials & Method:
The pyrrole (Sigma Aldrich) was purified using distillation process

performed at 130ºC. Films were prepared by casting technique and

subjected to gamma irradiation (20-150 kGy)

glass slide glass slide

Conclusions:
 The exposure of pyrrole to gamma irradiation causes structural and morphological changes

 Polymerization of pyrrole  established  at 20 kGy -60 kGy

 Chain scission/degradation of  polypyrrole side chain at 100-150 kGy

 New technique for polymerization of pyrrole without  impurities (oxidants)

Py Py+ +  e-

Py +  Py+ Py-Py (dimer) + Py+ + e-

Py-Py + Py+ Py-Py-Py (polimer) + Py+ + e-

Polymerization of pyrrole  

Fig.1. SEM Images of pyrrole films (a) 0 kGy and irradiated films 

(b) 20 kGy (c) 40 kGy (d) 60 kGy (e) 100 kGy and (f) 150 kGy. 

Fig.2. SEM cross section images of pyrrole films (a) 0 kGy 

and (b)20 kGy 

Fig.3. FTIR spectra of Pyrrole (0, 20, 40 and 60kGy)

Pyrrole 20 kGY

Pyrrole 0 kGy

Pyrrole 40 kGy

Pyrrole 60 kGy

Fig.4. EDX analysis of pyrrole films ( 0,  20,  40 and 60 kGy)
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