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Abstract:

The procedure of oxidative polymerization of chemical nature was used with various oxidants in order
to synthesize polypyrrole. Pyrrole monomer (each time being taken in a different mole). In the beaker,
more oxidizing agent and surfactant were added. The different concentrations of the monomer utilized,
as well as the surfactant and oxidizing agent concentrations such FeCis, (NH)4S20s, and C12H25SO4Na,
are used. Every synthesized polymer will undergo comparative examination by FTIR.
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1. Introduction

Materials with a polymeric foundation are generally thought to be lighter and more insulating. Since polymers
have isolative qualities, they can be used as passive materials. However, they can also be used as active
materials because they have optical, conducting, and electromagnetic properties. This is evident from the
current development in the use of polymer materials. Furthermore, since polymer with magnetic
characteristics has been revealed, polymer materials have expanded their prospective applications in the fields
of energy storage devices and possibly magnetic applications2.

To date, there has been a lot of research done on polymers with connections to electronics and electrical
properties. Examining its electrical conductivity is one of the goals; this can be achieved by ordered
conjugation with extended « electrons and a high enough concentration of electric charge. Conjugated double
bonds throughout the length of the polymer's backbone are therefore a crucial need for conductive polymers.
Graphite, gold, and silver powders were examples of highly conductive particles that were embedded into a
polymer matrix to give polymer-based materials their conductive qualities in the past. To produce electrical
conducti\gity in polyaromatic backbone polymers, extensive research has been conducted throughout the past
20 years.

Three of these are seen to be promising prospects for the creation of conducting polymer-type materials:
polyaniline (PANI), polypyrrole (Ppy), and polythiophene (PT). Nonetheless, Ppy has drawn a lot of interest
since, in addition to having a high electrical conductivity value, it can be produced using a straightforward
procedure and has outstanding mechanical and chemical stability. Unsurprisingly, there are uses for the
conducting Ppy in many different fields, including sensors, electrical devices, membrane separation, and
lightweight batteries. Rechargeable batteries, supercapacitors, medication delivery, microwave shielding, and
corrosion prevention are more possible applications for Ppy. Most commonly, an electrochemical process or
a chemical reaction are used to prepare conducting polymers*>.

2.Material and Methods

To create polypyrrole, a chemical technique known as oxidative polymerization was decided upon. A beaker
was filled with one hundred milliliters of distilled water. Pyrrole monomer (added in varying moles each time)
was added to it. In the beaker, more oxidizing agent and surfactant were added. The table below shows the
different concentrations of the monomer used for the purpose, as well as the concentrations of the surfactant
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and oxidizing agent. Due to the exothermic nature of the reaction, distilled water was supplied gradually.
During this procedure, there was a lot of magnetic stirring to facilitate the easy dispersion of pyrrole.®”

The reaction was carried out for four hours, with a constant temperature of 25 °C. Particles of fine nature that
were black in color precipitated with promptness. The filtration procedure was started as soon as the
polymerization process reached the necessary duration. Following filtration, distilled water and ethanol were
used to thoroughly wash the precipitate that was produced. This washing procedure was repeatedly carried
out. Following this stage, the synthesized polypyrrole was allowed to dry in an oven under vacuum. Overnight,
the temperature was kept at 40°C for the purpose of drying®®.

Table 1: Different materials used along with their concentrations for synthesizing polypyrrole

S.No. | Name Designation Concentration (M)
1 iPyrrole imonomer imPPy 0.04, 0.08, 0.16, 0.24
2 iFerric ichloride iFeCls 0.04, 0.08, 0.16, 0.24
3 IAmmonium ipersulphate 1(NH4)2S20s 0.2

4 iSodium idodecyl isulphate | iC12H25SOsNa 0.044

3.Result and Discussion

3.1 Structural Characterization using FTIR technique of polypyrrole

The figures shown below depict the FTIR of the polypyrrole which was synthesized using different oxidizing
agents. There was a peak seen at 3400 cm™! which was wide in appearance. This was attributed to the
vibrations of stretching nature found in N-H bond present in pyrrole ring. One band was observed at 2100
cm ! which had its origin due to stretching of C-H bond. The band which was seen at 1600 cm™* was thought
to have originated owing to the stretching vibrations found in carbon double bonded with carbon atom. The
deformation band due to C-N bond made its appearance at 1400 cm* whereas same type of band due to C-H
appeared at 1200 cm™2. The stretching of C-C bond gave a peak at 1100 cm ™. All these peaks established the
fact that formation of polypyrrole has taken place.
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Figure 1: FTIR Spectrum of the Monomer PY-I
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Figure 2: FTIR Spectrum of the PPY—II with FeCls
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Figure 3: FTIR Spectrum of the PPY-11l with iAmmonium ipersulphate
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Figure 4: FTIR Spectrum of the PPY-IV with iSodium idodecyl isulphate

3.2 Structural Characterization using X-ray diffraction

For Ppy-I crystalline peaks are observed at 22.08,48.3 respectively and crystallanity is found to be 22.96%,
for Ppy-II crystalline peaks observed at 16.16, 21.22, 24.88and crystallinity is found to be 32.73%, for Ppy-
I11- crystalline peaks are observed at 21.46 and crystallanity is found to be 20.23%, for Ppy-1V crystalline
peaks are observed at 21.38,23.52 and crystallinity is found to be 28.59%
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Figure 5: XRD spectrum of the Monomer PY-I
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peaks
PPY-I 22.08,48.3 4269.439 18593.16 22.96%
PPY-II 16.16,21.22,24.88 5788.687 17683.04 32.73%
PPY-1IlI | 21.46 3298.36 16298.42 20.23%
PPY- IV 21.38,23.52 5511.849 19273.99 28.59%
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Figure 6: XRD spectrum of the PPY-1I with iFerric ichloride
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Figure 7: XRD spectrum of the PPY-I1l with Ammonium ipersulphate
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Figure 8: XRD spectrum of the PPY-1V with iSodium idodecy! isulphate
4-Conclusion

4.5.1 Structural Characterization using FTIR technique of polypyrrole

FTIR of the polypyrrole which was synthesized using different oxidizing agents. There was a peak seen at
3400 cm™* which was wide in appearance. This was attributed to the vibrations of stretching nature found in
N-H bond present in pyrrole ring. The stretching of C-C bond gave a peak at 1100 cm™. All these peaks
established the fact that formation of polypyrrole has taken place.

X-ray diffraction studies were carried out on the synthesized polymeric compounds. These studies showed
that the synthesized polymers achieved certain level of crystalline nature. This level of orderness or
disorderness in turn affects the properties of the molecule, particularly those affected by arrangement of
constituent atoms or entities. Thus an idea of mechanical properties can be drawn from the crystalline nature
of the polymer which subsequentely can be made use of in deciding various types of applications in which
the polymer is to be employed.

Acknowledgment The authors are thankful to the Chemistry Lab, Department of Chemistry, MLSU, Udaipur.
We extend special thanks for the TGA characterizations studies , Physics Department MLSU, Udaipur, India.

References

1. Chougulea M.A., Pawara S.G., Godsea P.R., Mulika R.N., Senb S. andPatila V.B., Synthesis and
Characterization of Polypyrrole (PPy) Thin Films, Soft Nanoscience Letters, 1, 6, 2011.

2. Chitte H.K., Bhat N.V., Gore A.V. andShind G.N., Synthesis of Polypyrrole Using Ammonium
Peroxy Disulfate (APS) as Oxidant Together with Some Dopants for Use in Gas Sensors,Materials Sciences
and Applications, 2, 1491, 2011.

IJIRCT2407083 International Journal of Innovative Research and Creative Technology (www.ijirct.org)



https://doi.org/10.5281/zenodo.12956666

Volume 6 Issue 6 DOI: https://doi.org/10.5281/zen0do0.12956666 @ 2020 IJIRCT | ISSN: 2454-5988

3. Munusamya S.,Giribabua K., Manigandana R., Muthamizha S., Vijayalakshmib L. and
Narayanana V., Synthesis, Characterization and Electrochemical Property of Polypyrrole Nanoparticles,
Chem. Sci. Trans 2, S1-S712013.

4. Vahidi K. and Jalili Y.S., Modification of surface energy and electrical and thermal properties of
spherical polypyrrole nanoparticles synthesized by CTAB for potential application as a conductive ink,
Journal of Theoretical and Applied Physics 7,42, 1 2013.

5. Sakthivel S. and Boopathi A., Synthesis and Characterization of Polypyrrole (PPY) Thin Film by
Spin Coating Technique, J. Chem. &Cheml. Sci. 4, 3, 150, 2014.

6. SuN., LiH.B.,, Yuan S.J., Yi S.P. and Yin E.Q., Express Polymer Letters 6, 9, 697, 2012.

7. Pinter E., Patakfalvi R.,Fulei T., Gingl Z., Dekany I. and Visy C., Characterization of polypyrrole—
silver nanocomposites prepared in the presence of different dopants,J. Phys. Chem. B, 109, 17474, 2005.

8. Kiani G., Sheikhloie H. and Rostami A., Highly Enhanced Electrical Conductivity and Thermal
Stability of Polythiophene/Single-walled Carbon Nanotubes Nanocomposite, Iranian Polymer Journal, 20, 8,
623, 2011

9. Ramireza D.O.S., Varesanoa A., Carlettoa R.A., Vineisa C., Perelshteinb 1., Natanc M., Perkasb
N., Baninc E. and Gedankenb A.,Antibacterial properties of polypyrrole-treated fabrics by ultrasound
deposition,Materials Science & Engineering C 102,164-170, 2019.

10. Maruthapandi M., Nagvenkar A.P., Perelshtein I. and Gedanken A., Carbon-Dot Initiated
Synthesis of Polypyrrole and Polypyrrole@CuO Micro/Nanoparticles with Enhanced Antibacterial
Activity,ACS Applied Polymer Materials,2019.

11. Boomi P., Poorani G.P., Palanisamy S., Selvam S., Ramanathan G., Ravikumar S., Barabadi H.,
Prabu H.G., Jeyakanthan J. and Saravanan M., Evaluation of Antibacterial and Anticancer Potential of
Polyaniline-Bimetal Nanocomposites Synthesized from Chemical Reduction Method,Journal of Cluster
Science,2019.

12.  Ahmad N., Sultana S., Faisal S.M., Ahmed A., Sabira S. and Khan M.Z.,Zinc oxide-decorated
polypyrrole/chitosan bionanocomposites with enhanced photocatalytic, antibacterial and anticancer
performance,RSC Adv., 9, 41135, 20109.

IJIRCT2407083 International Journal of Innovative Research and Creative Technology (www.ijirct.org) n



https://doi.org/10.5281/zenodo.12956666

