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Layer-aligned Polyethylene Glycol/Functionalized Graphene
Composites with Improved Thermal Stability

Zhang, Shupeng™
(Key Laboratory for Soft Chemistry and Functional Materials of Ministry of Education, Nanjing University of Science and
Technology, Nanjing 210094)

Abstract PEG4000-based polymer nanocomposites filled with a series of PEG functionalized graphene
(GO-PEG) have been prepared by solvent blending. The structure and properties of these nanocomposites
could be studied by Fourier transform infrared spectroscopy (FT-IR), X-ray powder diffraction (XRD),
scanning electron microscopy (SEM) and thermogravimetric analysis (TG) in detail. The results indicate that
functionalized graphene is dispersed on a molecular scale and the corresponding composites show the
layer-aligned structures. The thermal stability of polymer nanocomposites could be improved significantly
by the strong interfacial interactions between both components mainly. At last, the schematic illustration of
the synthesis of layer-aligned polymer nanocomposites has been provided.
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Bl 1 GO-PEG1000, PEG4000 Fil 1 wt% GO-PEG &4 EHK) XRD [
Figure 1 XRD patterns of GO-PEG1000, PEG4000 and polymer nanocomposites containing 1 wt% GO-PEG
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B 2 (a) Efbfi5E, (b) GO-PEG1000, (c) PEG4000/1 wt%
(GO-PEG200), (d) PEG4000/1 wt% (GO-PEG400), (e)
PEG4000/1 wt% (GO-PEG600), (f) PEG4000/1 wt% (GO-
PEG1000), (g) PEG4000/1 wt% (GO-PEG2000)#(h) PEG4000
FIZLAM G ]
Figure 2 FT-IR spectra of (a) graphite oxide, (b) GO-PEG1000,
(c) PEG4000/1 wt% (GO-PEG200), (d) PEG4000/1 wt% (GO-
PEG400), () PEG4000/1 wt% (GO-PEG600), (f) PEG4000/1
wt% (GO-PEG1000), (g) PEG4000/1 wt% (GO-PEG2000) and
(h) neat PEG4000

2.3 ik GO-PEG1000/PEG4000 E£&#1#l9 SEM
S

3 RS, GO-PEG1000, PEG4000 I
PEG4000/1 wt% (GO-PEG1000) Wi (413t v 45



No. 12

SRAMG: 2 L WD R S R AOKR S A R PR 1397

B3 A5, b), GO-PEG1000 (c, d), PEG4000 (e, H)F PEG4000/1 wt% (GO-PEG1000) (g, h) Wi i34 e 48 R A
Figure 3 SEM images of the fracture surface of graphite oxide (a and b), GO-PEG1000 (c and d), PEG4000 (e and f) and PEG4000/1

wt% (GO-PEG1000) (g and h)
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Figure 4  Glass transition temperature of PEG4000 and
GO-PEG1000/PEG4000 nanocomposites
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Table 1 Temperatures of thermal degradation of PEG4000 and
GO-PEG/PEG4000 polymer nanocomposites

Sample TY/°C  T'I'C  Ty'/C
PEG4000 296.0 3119 326.8
PEG4000/GO-PEG200 331.7  340.8 350.8
PEG4000/GO-PEG400 311.1  323.5 335.0
PEG4000/GO-PEG600 332.6  340.8 350.8
PEG4000/GO-PEG1000 340.8 3499 358.3
PEG4000/GO-PEG2000 3219 3334 344.9
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B 5 PEG4000 & — %% GO-PEG (1 wt%)/PEG4000 &A1 K 52 G AEHN TGA #iZk; GO, GO-PEG1000 43 5il7E CHCL;, PEG400

VR 2 O IR T e AT TGA 2k

Figure 5 TGA curves of neat PEG4000 and a series of PEG4000/1 wt% GO-PEG composite materials; photographs of GO,
GO-PEG1000 dispersed in CHCl; and PEG400 organic solvents through bath ultrasonication and their TGA curves
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Figure 6 Schematic illustration of the synthesis of layer-aligned
polymer nanocomposites
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