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Fig. 1 Overview of preparation methods for graphene/conducting polymer nanocomposites: (a) in situ oxidant polymerization, (b) in situ
electrochemical polymerization, (c¢) interfacial polymerization, (d) solution mixing and (e) self-assembly method ( (a) Reprinted from Ref.
[46]; Copyright (2014 ), with permission from Elsevier; (b) Reprinted with permission from Ref. [47 ]; Copyright (2009) American
Chemical Society; (c) Reprinted from Ref. [48]; Copyright (2014 ) , with permission from Elsevier; (d) Reprinted with permission from Ref.
[497]; Copyright (2010) American Chemical Society; (e) Reprinted from Ref. [50]; Copyright (2013), with permission from Elsevier)
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Fig. 2

Cross-section SEM images of graphene/polyaniline (a, b) films prepared by solution mixing

methods ( Reprinted with permission from Ref. [49]; Copyright (2010) American Chemical Society)
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Fig. 3 SEM images: (a, c¢, d) covalently-grafted PANI/GO
composites (aniline: GO (mass ratio) =6:1), and (b) non-grafted
PANI/GO composites (aniline: GO ( mass ratio) =6:1) ( Reprinted
from Ref. [46]; Copyright (2014) , with permission from Elsevier)
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Fig. 4 SEM and TEM images of the Graphene-paper (a, ¢, e) and graphene/polyaniline composite paper (b, d,

f); (a, b) Low-magnification SEM images, showing the stacked layer-by-layer structure; (c, d) High-magnification

SEM images and (e, f) low-magnification TEM images, showing the morphology of graphene and graphene/PANI

sheets. Arrows in panels (e) and (f) denoting the amorphous carbon film deposited on the copper grid ( Reprinted

with permission from Ref. [47]; Copyright (2009) American Chemical Society)
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Fig. 5 (a) The scheme and (b) SEM images of graphene/PANI hollow nanospheres ( Reprinted from Ref. [48];

Copyright (2014) , with permission from Elsevier)
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Fig. 6 SEM images of (a) PANI nanofibers, scale bar of 1 um,
(b) graphene-wrap-PANI-Nanofiber and TEM images of (c¢) PANI
nanofibers and ( d, e,

(Reprinted from Ref. [50];

f ) graphene-wrap-PANI-Nanofiber
Copyright (2013), with permission

from Elsevier)
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Fig. 7 (a) The scheme, (b) SEM images and (c) cycle stability of graphene/PPY nanocomposites''**! ( Reproduce by permission of The

Royal Society of Chemistry)
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Fig. 8 (a) The scheme, (b) pressure test and (c) electrochemical properties images of graphene/PPY hydrogels
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Fig. 9 (a) The scheme and (b) TEM images of graphene/Fe, 0, @ PPY nanocomposites ( Reprinted from Ref. [ 153 ] ; Copyright (2014 ),

with permission from Elsevier)
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Progress in the Research of Graphene/Conducting Polymer

Composites for the Application of Supercapacitor Electrode Materials

Chen Shen, Yun Lu”

( Department of Polymer Science and Engineering , State Key Laboratory of Coordination Chemistry ,

School of Chemisiry and Chemical Engineering, Nanjing University, Nanjing 210093 )

Abstract Graphene is very popular in recent years, due to its unique electrical , thermal , mechanical , optical
and electrochemical properties. With these useful advantages, graphene has been used as a substance to
incorporate various kinds of functional materials. Among them , graphene/conducting polymer composites have
attracted a great deal of interest owing to their new properties or enhanced performance during the past few
years, because conducting polymers have been widely used for electronic, optical and electrochemical
applications thanks to their low cost, good environmental stability, interesting electroactivity, high
pseudocapacitance and unusual doping/dedoping chemical characters. This review discusses the current
development of graphene/conducting polymer composites. After introduction of the properties of graphene and
conducting polymers. This review summarizes various methods to synthesize graphene/conducting polymer
composites, as well as their enhanced properties. Finally, the applications of graphene/conducting polymer
composites, such as supercapacitors, sensing platforms, fuel cells,solar cells, electrochromic devices, lithium ion
batteries and so on,are also described.

Keywords Graphene/conducting polymer composites, Preparation, Function, Properties, Applications
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