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5 o] &3t 2ksla | (GO)S Lol - aluminum isopropoxideE -4 HH3-2 53l Al(OH),E 22f& ¥l
=9l ake] A 281 THAL-GO). GOS} Al- GOA 7153} o3 891& $1519] XPS, FE-SEM, FE-TEM ¥4 & A8 3}
RoH GO £l AIOH); Fol B E A& sttt 7153k Zef /ol F-A] 59 = bisphenol A(DGEBA)

AGe] A ZA 9 1,3 wt%«] GOst AI-GOE H7tste] A7 A &5 S48k 21 Al-GO7F GO HlaLste] 7]

A=A o] %To}oﬂﬂr Els DGEBAs’Jr bisphenol F(DGEBF) Al € 2] o Z ]9 | wt%2] GO} AI-GOE A 7}5le]
AR EAL 2P oM =5 o ZA] # 2 2} H] 5k AI-GO/DGEBF+ 23.3%, Al-GO/DGEBAE 21.8%2]
HEE 7 Zidn

Abstract: Functionalized graphene/epoxy composites were prepared to miprove thermal conductivities of epoxy
composites and to maintain electrical insulating property. Graphene oxide (GO) was prepared using Hummers method,
and then GO was reacted with aluminum isopropoxide to functionalize AI(OH); layer onto GO surface by a simple
sol-gel method (AI-GO). GO and Al-GO were characterized by X-ray photoelectron spectroscopy, field emission scanning
electron microscopy and transmission electron microscopy. The analyses confirm that GO was coated with a large and
dense coverage of AI(OH);. GO and Al-GO (1 and 3 wt%) were embedded in bisphenol A (DGEBA) to investigate the
effects of electrical insulating property. Electrical resistivity showed that AI-GO had better insulating property than
GO. Further, the thermal conductivity of GO and Al-GO/epoxy composites was higher than that of neat epoxy resins. In
particular, the thermal conductivity of AI-GO/bisphenol F (DGEBF) improved by 23.3% and AI-GO/DGEBA
enhanced by 21.8% compared with pure epoxy resins.
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Figure 1. Preparation of modified graphene composites with alumi-
num isopropoxide (AlIP).
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Figure 2. X-ray photoelectron spectra survey scans of (a) graphene
oxide; (b) carboxylic acid reduced graphene; (c) AI(OH); functional-
ized graphene.
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Figure 3. C 1s X-ray photoelectron spectra of (a) graphene oxide; (b) carboxylic acid reduced graphene; (c) AI(OH); functionalized graphene com-
posite; O 1s spectra of (d) carboxylic acid reduced graphene; (e) AI(OH); functionalized graphene composite; Al 2p spectrum of (f) AI(OH); func-

tionalized graphene.
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Figure 4. FE-SEM images and EDX spectra of graphene sheets (a)
graphene oxide; (b) AI(OH); functionalized graphene composite; (c)
EDX of graphene oxide; (d) EDX of Al(OH); functionalized graphene.
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Figure 5. FE-TEM images of the graphene layers, (a) graphene oxide;
(b) AI(OH); functionalized graphene.
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Figure 6. Electrical resistivity of DGEBA composites with graphene
oxide(GO) and Al(OH); functionalized graphene.
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Figure 7. Thermal conductivity of DGEBF and DGEBA composites
with neat epoxy, graphene oxide and Al(OH); functionalized graphene.

Table 1. Density of DGEBA and DGEBF Composites with Neat
Epoxy, Graphene Oxide and Al(OH); Functionalized Graphene

Type of epoxy None(g/em®)  GO(g/em’)  Al-GO(g/cm’)
Bisphenol F 1.195 1.232 1.238
Bisphenol A 1.154 1.167 1.205
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