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1. INTRODUCTION

The conducting polymers are another class of mate-
rials which are preferred for many technological appli-
cations due to their cost effectiveness, simplicity of syn-
thesis and eco-friendliness [1, 2]. The conducting poly-
mers offer low thermal and high electrical conductivity
that makes them promising thermoelectric materials
[3]. Polyaniline (PANI) is one of such materials offering
high electrical to thermal conductivity ratio along with

easy preparation and processibility making it useful for
modern electronic components and devices [4].
The electrical and thermal properties of reduced
graphene oxide (rGO) are better as compared to the
graphene and graphene oxide (GO). However, the use
of rGO gives us certain advantages in real world appli-
cations [5, 6]. The bottleneck of the usage of rGO lies in
the form of toxicity and production/processing cost
which can be overcome by making use of green methods
for reduction and novel techniques for production [7].
The sheet structure with presence of hydroxyl, carbox-
yl, carbonyl and epoxy functional groups bolsters the
uniform distribution in polymer matrix [8]. The better
distribution results in the enhanced n—= stacking, hy-
drogen bonding and electrostatic forces between rGO
and polymer matrix in a composite material [9].

Among conductive polymers, PANI is considered the
most promising material because of its high capacitive
characteristics, low cost, and ease of synthesis [10]. In
the present work, rGO is prepared by oxidation and
subsequent reduction of graphite powder. The
PANI/rGO composites were obtained by addition of rGO
du‘ri‘ng an in-situ chemical oxidative polymerization of
an_lh_nf: using ammonium peroxide sulfate (APS) as an
oxidizing agent. The obtained nanocomposites carrying
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9. EXPERIMENTAL DETAILS

Low temperature (0-5 °C) oxidative polymerization
s used to synthesize PANI in a typical reaction with
0.3 M aniline in 1M HCl solution, 0.3 M (NH4)25208
and 1 M HCI solution at 0-5 °C [10]. The precipitate 1S
collected, filtered and washed multiple times to remove
impurities and finally dried under rotary vacuum to
obtain emeraldine base PANI. rGO was synthesized
from graphite powder employing modified Hummers
method reported elsewhere 9.

. The PANI/rGO composite was prepared by an in-
situ chemical oxidation polymerization of aniline using
APS ((NH4)2Sng) as an oxidant in presence of colloidal
rGO nanoparticles at 0-5 °C in air. The different con-
tents of PANI/rGO composites were synthesized using
2, 4,6 aTrlzd 8 wt. % of rGO with respect to aniline mon-
S i

is probed with X-ray diffractomet:
(XRD, Bruker AXS D-8 Advance Diff: i
CuKo (1= 15407 A ractometer) using
e . ). Raman spectroscopy analysis of
I/rGO nanocomposites i ;
p : was carried out using con-
ocal Raman microscopy. Th S :
was done using a P py. Thermogravimetric analysis
g a Perkin Elmer’s STA 6000.

3. RESULTS AND DISCUSSION
3.1 Structural Characterization

Fig. 1 )
PANI:g rGCS)hz‘I’:; ;}:NX-ray diffraction spectra of pure
The vertical mark LrGO (8 % w/w) nanocomposites.
ers represent the characteristic peak
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1. INTRODUCTION

The conducting polymers have been employed wide-
ly in diverse fields due to their synthesis simplicity,
cost effectiveness, and eco-friendliness [1-2]. In conduct-
ing polymers, charge carrier transport 1s originated by
interchain and intrachain hopping which can easily be
altered by changing the configuration of polymer chain
[3]. Polyaniline (PANI) is one of such materials offering
high electrical to thermal conductivity ratio along with
easy preparation and processibility making it useful for
modern electronic components and devices [4]. PANI
composites with GO and rGO also present a viable
candidate for such applications among which rGO is
more preferred due to its higher conductivity and
thermal stability as compared to GO and therefore is
being advocated as a promising material for modern
electronic components and devices like supercapacitors,
ete. [5])-
The invention of
of researchers owing to its superior e
mechanical and thermal properties, W
building block for future electronic devices and sensors
[6]. The other analogue of this family is reduced gra-
phene oxide (rGO), which is the end result of oxidation
of graphite powder and generally obtained by modified
Hummer's method followed by action of a reducing

agent [7].
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Supercapacitor, which is also known as electric
double-layer capacitor or ultracapacitor, consists of t.wo
electrodes, an electrolyte, and a separator, which 1so-
lates the two electrodes electrically as shown in Fig. 1.

Supercapacitors are capable to store and transport
energy with higher rates along with long life, high
power, stretchy packaging, wide thermal range, low
maintenance and low weight. The higher speed of
charge transport is due to the charge separation mech-
anism at the interface between the electrode and the
electrolyte [8]. Electrode material is the most im-
portant component of a supercapacitor. High-surface
carbons, noble metal oxides, and conducting polymers
are the main families of electrode materials being stud-
ied for supercapacitor applications [9].
' Conductivg polymers have been extensively studied
in supercapacitors. Among conductive polymers, PANI
12;03)8513322:3'; smrc::}tx Ct-}pable rrfaterial bc?c_ause of its
teristics, 0}, Ho vgeveres;; and hl_gh capacitive gharg.c-
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