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Fig. 1 UV-Vis spectra of FG and GO
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Fig. 2 FTIR spectra of GO and FG

Fig. 3 The reaction approach and the structure of FG
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Table 1  Atomic percentages of GO and FG determined from XPS

Sample C (atom% ) 0 (atom% ) Si (atom% )
GO 70. 44 29.56 —
FG 86. 00 8.99 5.01
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330

m
P
-+
%
5

2013 4

2844 eV
c-C

2844 eV
c-C 2854 eV
C-0-Si

288.8 eV

& 286.6 ¢V
0-C=0 288 ._75?\/ et
288.8 ¢V
a 1 1 b 1 1
280 285 290 295 280 285 290 295
Binding energy (eV) Binding energy (eV)

Si-O-Cgg

101.8 eV
Si-O-Si
103.4 eV

96 98 100 102 104 106 108 110
Binding energy (eV)

Fig. 4 Cls and Si2p XPS of GO and FG: (a) Cls of GO, (b) Cls of FG and (¢) Si2p of FG

Il 1l N = 0
400 600 800 nm

225

0

Height (nm)
[« ; [e)

0 100 200 300 400 3500 600
Distance (nm)

Fig. 5 (a) Dispersions of GO (left) and FG (right) in THF; (b) AFM image of FG and its height profile; (¢) TEM image of FG
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Fig. 6 SEM images of fractured sections of (a) silicone, (b) 0.5 wt% RGO/silicone, (¢) 0.5 wt% FG/silicone at lower magnification

and (d) 0.5 wt% FG/silicone at higher magnification
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Fig. 7 XRD patterns of GO (a), FG (b), silicone (c),
0.1 wt% FG/silicone (d) and 0.5 wt% FG/silicone (e)
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Fig. 8 DMA measurements of silicone, 0.5 wt% FG/silicone

and 0.5 wt% RGO/silicone
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PREPARATION AND CHARACTERIZATION OF SILANE
FUNCTIONALIZED GRAPHENE/SILICONE NANOCOMPOSITES

Ji Li, Wen-shi Ma
( College of Materials Science and Engineering, South China University of Technology, Guangzhou 510640)

Abstract Functionalized graphene (FG) was firstly synthesized by reacting graphene oxide ( GO) nanosheets
with vinyl trimethoxy silane ( A-171) and simultaneously reducing by dimethylhydrazine in dimethylformamide
(DMF) solvent. Investigation results confirmed that the A-171 molecules were attached on the surface of FG
sheets by Si—0—C , meanwhile most of residual oxygen-containing functional groups of GO were reduced and
the sp’-hybridized structure of graphene was restored. The introduction of A-171 molecules led to an excellent
dispersibility and completely exfoliation of FG with a thickness of about 0. 9 nm in the tetrahydrofuran ( THF)
solvent. Subsequently, FG/silicone composites were prepared via solution blending method. Finally, X-ray
diffraction , scanning electron microcopy, dynamic mechanical analysis, thermogravmetric analysis and tensile
test were performed to measure the morphology and properties of the FG/silicone composites. Results showed
that compared with untreated graphene, FG had a better dispersion in the composites, as well as a stronger
interfacial adhesion with silicone matrix. The tensile strength of the composites increased with increasing FG
content. When the content of FG reached 0.5 wt% , the composite showed a tensile strength of 4.73 MPa,
which is 87. 7% higher than that of neat silicone. The 5% weight loss temperature and the glass transition
temperature of the composite exhibited a 20. 1 K and 23.9 K increase by addition of 0.5 wt% FG.
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