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Fig. 1 (a) Cross-sectional SEM images of neat GO and GO/PVA nanocomposite films, and (b)

scheme for the internal structure of GO/PVA nanocomposite film

from Ref. [54]; Copyright 2013, Wiley-VCH)

e —FAE W EEN RS WM R, LT
il T A R Y AT 8 A O T 1 B X
T e 1 U B A TR i R RE 1 2806/ Je e R &2
B RPRHRAE TS E AR 0, Pant 55 A
JHITH R 275 22 A ) 6 1 ELA IR [0 45 A 1) Lo 45

154 (Reproduced with permission

GO/PA6 FK & A A RE, WNE 2 iR, T B Fl 45
) EZEHTET GO 5 PA6 FLiH 2 (B JE AR 5%
B EFEVER] . GO 5 PA6 1R A i F2 v Y B T 1k LA
Kb PA6 W43, 5 PA6 Hir i 27 2245 3 (1) 14 K
AL, GO/PAG6 44K 52 & 4 RE B T 1 itk 9 R 235 4



726 A

5]

%

il 2014 4E

2,
¥

BT, H 0 28 S5 b 7R 45 B I s, DR AL B R
ARAT /PN P RS b o 2 7 5, A fER R A K 2
R BAE I8 s AF G A T [

—

solution

Nanofiber

Glass bottle
with cover

== Ground

GO-nylon 6

i £ T JE e B 45 K 5 22 TR T I B AR X A T
B A B 8 R RO T AR P AR 2R
ESIBITAER

Fig. 2 Scheme for the fabrication of a spider-wave-like nanocomposite and the interaction between GO sheets and nylon-6 molecules

by hydrogen bonding'**! ( Reprinted from Ref. [48]; Copyright (2012) , with permission from Elsevier)
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Fig. 3 Synthesis of a pH-sensitive pyrene-polymer nanocomposite via -7 stacking for the self-assembly of functionalized graphene

nanosheets into a layered structure!”>’ ( Reprinted with permission from Ref. [75]; Copyright (2010) American Chemical Society)
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Fig. 4 Scheme for the simultaneous reduction and functionalization of GO during the in situ polymerization of phenol

formaldehyde composite
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! ( Adapted by permission of The Royal Society of Chemistry )
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with permission from Elsevier)
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Progress in High-performance Graphene/Polymer Nanocomposites

—Design of Filler/Matrix Interfacial Interactions and Their Influences

Long Pan, Yi-tao Liu, Xu-ming Xie"
(Key Laboratory of Advanced Materials ( Ministry of Education) , Department of Chemical Engineering ,
Tsinghua University Beijing 100084 )

Abstract The extraordinary performances of polymer-matrix nanocomposites endow them with important

fundamental and application research values. Graphene, as the first 2-dimensional material, has outstanding

electrical ,mechanical and thermal properties. Moreover, its preparation method is easy and inexpensive, and

can be scaled up for mass production. Therefore , graphene is one of the most attractive filling materials in high-

performance polymer nanocomposites. The dispersity of graphene in a polymer matrix, and the interfacial

interaction between the two are key to the exploitation of the nanocomposite performances. In this review,

different interfacial interactions between graphene and polymer matrices, including hydrogen bonding, -7

stacking, covalent bonding and coordination bonding were summarized. Besides, the advantages and

disadvantages of these interfacial interactions, as well as their influences on high-performance polymer

nanocomposites were discussed.
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