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Abstract : Polyaniline based nanocomposites containing Ferric ammonium sulphate
nanocomposites were synthesized by using potassium persulphate as oxidizing agent for
polymerization. Polyaniline-Ferric ammonium sulphate nanocomposites were synthesized
using 0.1M aniline dissolved in 50mL 1M HC1, 0.01M ferric ammonium sulphate and 0.25M
potassium persulphate as oxidizing agent. The prepared samples were characterized using
some techniques such Fourier transforms infrared (FTIR), X-ray diffraction (XRD), scanning
electron microscopy (SEM). X-ray diffraction (XRD) and Fourier transform infrared (FT-IR)
spectra studies indicated the presence of Fe-polyaniline bond. XRD spectra indicate the
amorphous nature of this nanocomposites.
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Introduction:

In last few years, developments of conducting polymer-inorganic nanocomposites attracted many
researcher due to their wide spread of potential applications and high absorption in the visible part of the
spectrum and high mobility of the charge carriers. Polyaniline is the most attractive conductive polymers
because of the presence of the reactive -NH- groups in polymer chain [1] and used in broad applications such as
supercapacitors [2], batteries [3, 4], sensors [5], electronic devices [6], corrosion protection in organic coatings
[7, 8]. Polyaniline has attracted considerable attention because of its physical and chemical properties, good
electrical conductivity and mechanical properties, high environmental stability, low cost, light weight,
flexibility, easy control of doping level, diverse color changes corresponding to oxidation level, facile
fabrication and possibility of both chemical and electrochemical synthesis [9-13].

Conducting  polymers are conjugated chain of organic compounds that exhibit high electrical
conductivity similar to metals due to the presence of large carrier concentrations of extended m-electrons,
known as polarons, which allow charge mobility along the backbone of the polymer chain. Their electrical
conductivities are comparable with metals but polymers have many advantages, such as being light-weight,
resistance to corrosion, flexibility, and low cost. Conducting polymers are finding numerous applications in
television sets, cellular telephones, displays, light, emitting diodes, solar cells, batteries, actuators, sensors,
electromagnetic shielding and microelectronic devices [14].

Metals and semiconducting nanostructure materials are utilized as stabilizers or capping agents of these
conducting polymers. In last decades, several reports have been published on the synthesis of polyaniline
nanocomposites with the inorganic nano-scale such as Fe@C magnetic [15], TiO, [16], Ag[17], Ni[18],
CdS[19], MnO; [20], magnetite[21], Fe[22], Au[23], Pd[24], PbS[25], CeO;, [26], Mn30, [27], Sb,O;[28] have
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been reported. To prepare these nanoscale composite materials effectively, numerous methods have been
employed such as physical mixing [29], the sol-gel technique [30], in-situ chemical polymerization in an
aqueous solution with the presence of polymer, monomer and inorganic particles[31], emulsion technology
[32], sonochemical process [33], radiation technique[34]. In this paper, we reported the new polyaniline
nanocomposites with ferric ammonium sulfate as dopant. For polymerization of aniline, ammonium persulphate
used as oxidizing agent and this oxidizing agent is hazardous compare to potassium persulphate.

In this paper PANI nanocomposites with ferric ammonium sulphate were synthesized by in situ
oxidative polymerisation of monomer aniline with potassium persulphate and followed by addition of ferric
alum to afford the nanocomposites. The products were characterized by FTIR spectra, X-ray diffraction,
electron microscopy (SEM).

2. Experimental
2.1 General :

Aniline, Ferric Ammonium Sulphate and Potassium persulphate were purchased from Merck. Aniline
was distilled before to use. All supplementary chemicals were of analytical grade and solutions were prepared
with distilled Water. FTIR characterization was done using a JASCO FTIR-6100 spectrometer. The XRD result
was obtained using D8 advance diffractometer, Bruker AXS. SEM images were taken on FEI Nova Nano SEM
450 analytical scanning electron microscopes.

2.2 Synthesis of PANI-Ferric Ammonium Sulphate Nanocomposities:

The PANI/Ferric Ammonium Sulphate nanocomposite was prepared by an in-situ chemical oxidation
polymerization of aniline using Potassium persulphate as an oxidant in presence of Ferric ammonium sulphate
at room temperature in air. Aniline (0.1M) was dissolved in 50 mL of HCI (1M) and stirred at room
temperature. 0.01M solution of Ferric ammonium sulphate was added in the above solution with stirring. As an
oxidizing agent, 20 mL of potassium persulphate(0.25 M) was then slowly added drop wise to the mixture with
a constant stirring over a period of 1 h. The reaction was then left at room temperature for 24 h. The product
obtained was collected by filtration and washed several times by distilled water and acetone until the filtrate
was colorless. The product was dried at 60°C for 24h.

1. Results and Discussions
3.1 FTIR:

FTIR spectra of PANI/ferric ammonium sulphate composites has been shown in Fig. 1. Characteristic
bands of PANI have been shown by 577 cm™, 666 cm™, 733 cm™, 792 cm™, 1111 cm™, 1233 cm™, 1292 cm™,
1436 cm®, 1477 cm™, 1556 cm™. The bands at 733 and 792 cm™ are due to C-H out of plane bending vibration
and para-disubstituted aromatic rings, respectively. The peak appearing at 1292 cm™ corresponds to C-N
stretching of secondary amine in polymer main chain, and the band observed at 1111 cm™ is attributed to in
plane bending vibration of C-H mode. The bands at 1556 cm™ and 1477 cm™ attributed to C=C stretching
deformation of quinonoid and benzenoid units of PANI respectively. The bands at 577 cm™ indicates stretching
vibration between M-N. The bands at 3812 cm™, 3384 cm™ , 3217 cm™, 2360, 2166, 2056, 1981, 1756 are due
to ferric ammonium sulphate. The bands at 491, 446, 416 are due to ferric atom.
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Fig. 1. FTIR spectra of Polyaniline -ferric ammonium sulphate

3.2 XRD Analysis:

Fig. 2. XRD of polyaniline-ferric ammonium sulphate nanocomposities

The XRD patterns of the PANI/Ferric ammonium sulphate composites are shown in figure 2. Figure
shows that XRD pattern of composites is amorphous in nature. The peak at 26=25° is characteristics peak of
PANI which retains in the composite. The heights of peak at 20=39.34, 44.75, 47.67, 50.45 are corresponds to
ferric ammonium sulphate.
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3.3 SEM Analysis:

Fig. 3. SEM images of polyaniline-ferric ammonium sulphate nanocomposities

The SEM micrographs were used to investigate the morphology of polyaniline-ferric ammonium
sulphate nanocomposites. PANI-ferric ammonium sulphate shows agglomerated structure. The shape of the
nanocomposites is rod shaped. Ferric ammonium sulphate nanoparticles with average diameter sizes of about
57.88 nanometers have been distributed in the polymer matrix and diameter with high size is due to polyaniline
nanoparticles. The SEM images of polyaniline —ferric ammonium sulphate is shown in figure 3.

2. Conclusion

In the present paper, we described novel nanocomposites of polyanline-ferric ammonium sulphate by in
situ polymerization of aniline using potassium persulphate. The potassium persulphate is substitute for
ammonium persulphate to polymerization of aniline to polyaniline. The applications of this nanocomposites is
under study in our laboratory. This method has several merits over other reported method such as insitu
synthesis of polyaniline nanocomposites, yield is good and eco-friendly conditions.
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