Chemleeh

International Journal of ChemTech Research
CODEN (USA): IJCRGG ISSN : 0974- 4290
Vol.6, No.3, pp 1821-1823, May-June 2014

www.sphinxsai.com

ICMCT-2014 [10™ — 12™ March 2014]
International Conference on Materials and Character  ization Techniques

Preparation and Characterization of Polyaniline/Ag
Nanocomposites

S. Jayasudha !, L. Priya #*, K. T. Vasudevan ?

'Department of Physics, CPGS, Jain University, Jayan  agar 3" Block, Bangalore-
560011, India

’PG Department of Physics, Vijaya College, R. V. Roa d, Basavangudi, Bangalore-
560004, India

*Corres author: svl.priyal@gmail.com

Abstract: Nanocomposites of conducting polyaniline with Silvenoparticles (PAni/Ag nano) have been
synthesized byin- situ polymerization of aniline monomer containing silveitrate using ammonium
persulphate as oxidizing agent. The weight pergentaf Ag varied from 3% to 25%. The structure and
properties of PAni/Ag composites was assessed Wyax-Diffraction (XRD), Field Emission Scanning
Electron Microscope (FESEM) and UV-Vis spectroscofiye XRD image shows a nanoparticular structure of
silver which is well dispersed in the polyanilinatnix. Uv-Vis spectrum of pure PAni and composigesws
three peaks. The DC conductivity of Pure PAni aa@omposites have been measured in the temperahge
from 25°C to 205°C. The DC electrical study of P#Ag nanocomposite clearly indicated that the Ag
nanoparticles increased the electrical conductivitgolyaniline nanocomposites as compared to paoilne.
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Introduction and Experimental

Conducting polymers and composites are one of thmareas of experimental research ever due to the
possibility to control electrical conductivity dfigse films from insulating to metallic by doping.n&imber of
metal and metal oxide particles have been encapsiuiato the conductive polymer to form nanocomigssi
The incorporation of metal nanoparticles acts asraluctive junction between PAni resulting in aor@ase
electrical properties of the polyaniline compos|tHs These properties are extremely sensitivarialschanges

in content, size and shape of the metal nanopastiocorporated.

In the present study, PAni/Ag nanocomposites wiffeint Ag concentration were synthesized ibysitu
polymerization techniques using ammonium persulplaat an oxidising agent. The structural, morphobigi
optical and electrical characterizations of nanqoosites are reported in the present work.

Analytical grade Aniline monomer, Hydrochloric acahd Ammonium persulphate was purchased from
Qualigens, and silver nitrate is purchased fromddehemicals.

Aniline and Ammonium per sulphate are prepared:in2ZLmolar ratios in 3M HCI. Ammonium per sulphate
solution was added drop by drop to the preparetinansolution over a period of 30 min with contimuso
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stirring. A dark green colour was seen indicatimg formation of polyaniline. Polymerized sample \pasfied
by dialyzing against distilled water and is drieddrm films at room temperature.

In order to make the composites, various percestaf8ilver nitrate prepared in distilled water adeled drop
by drop to polyaniline solution dialyzed and dried.

Crystal structure of the prepared PAni and PAni/Agmposites were carried out in Bruker X-ray
diffractrometer using Cu- radiation. Uv — Visible spectroscopy analysis wiage in a Schimadzu 1800
instrument in the wavelengths 190 to 1200 nm.

Results and Discussion
XRD Studies

Fig (1) shows XRD pattern of pure PAni and PAnvesilnanocomposites. Pure PAni shows two peak$ at 2
~ 20° and 25° which correspond to (100) and (1193tal planes [2, 3]. In addition to PAni peaksake
corresponding to the cubic structure of silver wals® found at ~45° (200), ~65° (220) and ~78’1}3plane

[4].

Degree of crystallinity of PAni/Ag composites weaakso calculated by X-ray diffraction analysis. TWedues
were found to vary from 20% to 73%. Degree of @aljistity increases with increase in concentratidsitver
nanoparticles clearly indicating the homogeneowstridution of nanoparticles in the polymer matribdhe
particle size Ag in the nanocomposites by usingyeebcherrer formula is ~17.5 nm.

Fig. 1. X-ray diffraction pattern of PANI and PANI/Ag nacmmposite of 25%

Uv — Vis study

Fig. 2. shows the Uv-Vis graph of Pure PAni an& @ its composites. Pure PAni shows three peaks at
~200nm, 329 nm and a broader peak in the ranget®8®0 nm. The 329 nm peak can be assigned to

T electronic transition, and is sensitive to the nambf aniline units [5]. The broad peak in the mang
580 to 750 nm might be due to the exiciton likegiion in quinoid units[6]. PAni nanocomposite$%2) also
shows three peaks at ~193nm, 322 nm and a broadérip the range 522 to 693 nm respectively. Thak pe
around ~193 nm could be assigned to the charautealssorption of small metallic Ag cluster.
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Fig.2. UV-Vis spectra of PAni and PAni/Ag nanocomposites
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DC conductivity

Fig (3) shows the temperature dependence of DCumivity in the temperature range of 298 to 478K dure
PAni and PAni/Ag nanocomposites. The DC electrisildy of PAni/Ag nanocomposite of 25% clearly
indicated that the Ag nanoparticles increased tbetrecal conductivity of polyaniline nanocompositas
compared to pure aniline.
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Fig 3. DC conductivity graph of Pure PAni and PAni/Ag naomposites

PAnNi/Ag nanocomposites were synthesized by in-piblymerization at different Ag concentrations. The
formations of Ag nanoparticles in the nanocompasitere confirmed by XRD and Uv-Vis spectroscopye Th
fibrillar structure of PAni and the linkage of tekeBANi chains with silver nanoparticles incorpodaiteit could

be the reason for the better conductivity in thenP#anocomposites.
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