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Synthesis and characterization of PANI nanostructures
for supercapacitors and photoluminescence
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Abstract Polyaniline structures were synthesized

through a chemical method using citric acid and oxalic acid

as carriers and 5 lm size a-alumina particles as a template.

The obtained nano-size pristine products were character-

ized using X-ray diffraction, infrared spectroscopy, scan-

ning electron microscopy, optical absorption spectroscopy,

photoluminescence spectroscopy and cyclic voltammetry

(CV). Nanofibrous PANI was obtained with oxalic acid,

nanoparticles with oxalic acid and a-alumina, net-like

nanostructures with citric acid and spherical nanoparticles

with citric acid and a-alumina. The high intensity photo-

luminescence of PANI prepared with oxalic acid as a

carrier is possibly due to greater chances of exciton for-

mation resulting from increased p-electron mobility.

Electrochemical studies of PANI electrodes in 2.0 M

H2SO4 were carried out at various scan rates. The CVs

showed rectangular shape with added pronounced oxida-

tion and reduction peaks.
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Introduction

Electrochemical capacitors (ECs1) provide greater power

density than batteries and can be discharged at extreme

currents with no adverse effects on lifetime. They show

greater energy densities than electrostatic dielectric

capacitors; making them a better option for backup appli-

cations. ECs are becoming striking energy storage systems

mainly for applications involving high power needs and

help to improve battery performance when combined as a

hybrid power source. For instance, hybrid systems con-

sisting of batteries and electrochemical capacitors are being

pursued for electric vehicles to enhance yields during

recuperative braking. In such hybrid systems, ECs can also

provide the peak power for acceleration and therefore, the

batteries can be optimized primarily for higher energy

density and better cycle life.

Intrinsically conducting polymers also known as syn-

thetic metals exhibit electric, electronic, magnetic and

optical properties that are similar to those of metals or

semiconductors, whereas the mechanical properties and

chemical composition continue to resemble those of

organic polymers. Among conducting polymers, polyani-

line (PANI) and its copolymers and composites have

attracted considerable interest because of their good redox

reversibility and stability in aqueous solutions, high con-

ductivity, and stability versus air for applications in

rechargeable batteries [1–3], electrochromic displays [4],

electrocatalysis [5, 6], and sensors [7, 8]. Recently, many

researchers have paid attention to polymer nanostructures

because of promising applications in molecular electronics,

energy conversion and storage [9]. Polymer nanoparticles
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1 These devices are sometimes also called electrochemical double

layer capacitors ECDL.

Iran Polymer and
Petrochemical Institute

123

Iran Polym J (2012) 21:457–462

DOI 10.1007/s13726-012-0049-7

https://link.springer.com/article/10.1007/s13726-012-0049-7


