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Polyimide/Graphene Oxide Nanocomposites Films
Fabricated by in Situ Polymerization
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Abstract: Graphene oxide/polyimide nanocomposites were synthesized by in situ polymerization using
4,4’-oxydianilline, graphene oxide and pyromellitic dianhydride. A homogeneous disperson of graphene
oxide was achieved in polyimide matrix as evidenced by scanning electron microscopy while the structure of
the polymide and graphene oxide is stable in the preparation process by Fourier transform infrared
spectroscopy and X-ray diffraction. The resultant polyimide/graphene oxide nanocomposites not only
exhibite excellent thermal resistance by differential scanning calorimetry ,but also have stronger thermal
stability than pure polyimide by thermogravimeticanalysis due to the strong interfacial interaction between
the graphene oxide and polyimide matrix, which is favorable for practical use in heat-resisting material.
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Figure 1. FT-IR spectra of (a) GO and (b) PAA, PI, PI/GO
B 1. SAHSMMEBRR. BB RSN AR5/ B
AL
AT BRIBIFT-IR Ih 2 B 1(2) TR, 3428 em'!
b3 GO - [-OH 4R 54", 2972, 2895 em™ hC-H



The 7th National Conference on Functional Materials and Applications

SERIRS, 1632 cm ' BRI ZK 4> T AR I PR 50T,
WA B2 2 A AT SR 4R 1Y, 1382 em!
O-HE AR T4 EN, 1253 em™ HC-O-CEEIHRE), 1059
cm b Sk C-O8E MR EN

M 1(b) T PAA B LL AN th 26 v] LU, 7
500-2500 cm™ &b F5 1R BH B ) N-H B 1) 45 1iE 9% ) 0%
(-CONH), F7E1659 em™ (HEf% 1), 1546 e (BE% 11)
Fe1219 e (B %D HY B0 -CONH-[FIRFHE IR B0 . Hh it

7

% Scientific
% Research

»
%

9

o

Vi A J 33K 6 A0E WS 7 PT R 20 A/ W8 e 1l 4 o 4 35 08
Ky RIS H TG IR b 1R B HE (C=0) (AN X FR R 56
PRI GE YR s ELAE1777R11732 e ik, C-NgE(F){
PRI AT 1379 em™, BAMETT16F1726 e b Hy
TR A F A P PR sl Ve, 3ok e b BH SR I IR 56 4
AL T BRI . PY/GO S 4 5 1 4l PLHE R (1)
REAE RSO I S AR — 350, U B A AT SR TR I T
S ZR IR IR 1) G S0 e A R R A 4

Table 1. FT-IR spectra data of PAA, Pl and PI/GO
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Figure 2. TEM image of (a) GO, SEM image of (b) PI, (c) GO, (d)
P1/GO and Macroscopic view of (e) PI/GO
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Figure 3. XRD patterns of (a) GO, (b) PI/GO and (c) PI
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Figure 4. DSC spectra of PI/GO
4.PI/GO Hy DSC Eig

ikl 4 froR, PAA/GO IR0 RE R T #uk
RIS, FEAAE 150 ‘C~250 “C il A AT AT ] Wi R
W, XV AR B S, RS SR AR T WAL,
AL R L (R G548, IX 5 20 AM 6% o b 45 Al — 3%
41, HAE 280~350 °C X i) A HH B — 1> B 3 FrO i AU,
RZE M B DU BB AR, B
FEARELE O 3252 °C, B i B R B AL R Tl AR
TEARHER B TR A B N A, HAa e (i

A
3.6 MRS EES

Kl5a kA A SRR I TGARIDTG 125 . MK rhri]
DL H R IR 2 R 3N B 5 — B B THEL I ) U
BBt R H20~1200C, BEEUERTHR, SAibf
735 B P9 P9 7K 38 e A 34 8 1 S A A S 1 J2 TR K



The 7th National Conference on Functional Materials and Applications

PR GRAEMNAT B — BN R E, XFEESYR
PR G B AP BUE120~380°C, Afbf
SEMR R E Be BT LR 0, e R A IR E 2 B
IR R B R IEF30% /547, DTGHIZAE187°C M
LT e VA s 5 =B BOA AT S50 1 B2 73 1
A, I 380~700°C, DTGHIZAES00°C HIHL T
e . DRI RT A, AR A AT S0 AT T i A e
(R I A e K e, — AR X SR A ) 28 Ak
AT BRI, BT CAE BRI T I K B0 A L5 iRt

(a)110
of
£
80} 1° 3
2 70 ®
< 70 l0e
£ 60| 2
B 5ol {15 2
= Peak:5000C 3
40+ 120 -
30F  peak:1879C o5 3
20 I I I |
200 400 600 800
Temperature,°C
(b)100
90+
X
= 80l
E,, Pl
(o) GO=1%PI
= 70l
60 L \
0 200 400 600 800

Temperature,;°C

Figure 5. TGA-DTG cures of (a) GO and TGA cures of (b) the pure
Pl and PI/IGO
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