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Fig. 1 Schematic view of multilayer film LBL-assembled based

on multiple interactions ( electrostatic, hydrogen bonding, and
7-7) between the positively charged PANI and the negatively
charged GO ( Reprinted with permission from Ref. [ 27 ];
Copyright (2012) American Chemical Society)
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Fig. 2 Fabrication of PP/GO nanocomposites by in situ Ziegler-
Natta polymerization ( Reprinted with permission from Ref. [ 58] ;

Copyright (2010) American Chemical Society)
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Fig. 3 (a) Schematic of the fabrication process of GCP membrane
and (b) a photograph of a GCP membrane demonstrating its flexibility
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(Reproduced with permission from Ref. [ 64 ];
WILEY-VCH Verlag GmbH & Co.
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of the assembling process (left) with an interaction of GO surface and PVA macromolecular chains and the internal

architecture of the PVA/GO ultrathin film (right) ( Reprinted with permission from Ref. [ 65]; Copyright (2010)

American Chemical Society)
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(a) The process of fabricating a SF-GO composite film with layered structure ( The insets are photographs of a SF-

GO hydrogel and a SF-GO film. ) ; (b) Typical stress-strain curves of GO, SF and SF-GO composite films; The effect of

SF content on the tensile strength (c¢), failure strain (d) and Young’ s modulus (e) of SF-GO composite films (72]

(Reproduced by permission of The Royal Society of Chemistry )
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Fig. 6 Cross-section SEM images of GPNF,, (a,b) ; Cyclic voltammograms (¢, scan rate = 5 mV s') and galvanostatic charge/

discharge curves (d, charging/discharging current density = 0.3 A g~') of the supercapacitors based on GPNF,,, as-formed

PANI-NF and CCG films ( Reprinted with permission from Ref. [74]; Copyright (2010) American Chemical Society)
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(a) Synthesis procedure for chemical grafting of CH, OH-terminated P3HT chains onto graphene; (b) UV-Vis absorption

spectra of pure P3HT and G-P3HT in CHCI; solution at 1 mg/mL and of solid thin films prepared by spin-coating on quartz plates; (c¢)

PL spectra of pure P-3HT and GP3HT in CHCI, solution at 1 mg/mL and A, =450 nm ( Reprinted with permission from Ref. [33];
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Fig. 8 (a, b) Field-emission scanning electron (FESEM) images of surface morphology and crosssection views of PPy/

rGO films; (c¢) Voltage profiles for PPy/pTS ( sodium p-toluenesulfonate) films at different current rates; (d) Voltage

profiles for PPy/rGO films at different current rates. ( Reproduced with permission from Ref. [ 86 ] ;

WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim)
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Preparation and Applications of Graphene/Polymer Composite Thin Films

Xiao-wen Yu, Gao-quan Shi®

( Department of Chemistry, Tsinghua University , Betjing 100084 )

Abstract Graphene has a unique oneatom thick two-dimensional structure, large specific surface area, and
excellent electronic, optical , thermal and mechanical properties. Graphene can be blended into polymers to form
composites through either covalent or noncovalent (e. g. hydrogen bonding, -7 stacking and electrostatic )
interactions. These interactions can increase the dispersibility of graphene in polymer matrices and also can
improve the properties of graphene/polymer composites or extend their functions. Several methods including
solution mixing, melt blending and in situ polymerization have been developed to prepare graphene/polymer
composites. These composites can be processed into thin films by solvent evaporation , casting, vacuum filtration
or layer-by-layer assembly. Graphene/polymer composite films have potential applications in highstrength
structural materials, supercapacitors, photovoltaic devices, lithium ion batteries and sensors. In this review, we
summarize the recent advancements on the preparation and applications of graphene/polymer composite thin
films. The issues and challenges that remain in this field were also be discussed.

Keywords Graphene, Graphene oxide, Polymer, Composite, Application

% Corresponding author; Gao-quan Shi, E-mail ; gshi@ tsinghua. edu. cn



