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and Thermal Conductivity of Graphene/Epoxy Composites
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ABSTRACT: Graphene oxide can be reduced to graphene under supercritical fluid condition even without using a
specific reducing agent or applying a high thermal process. In this study, a process for converting graphene oxide into
graphene was studied under supercritical fluid conditions in methanol and ethanol solvents. When the structure of as-
prepared graphene was analyzed by using FE-SEM and XRD, the reduction of graphene oxide in supercritical fluid
condition was more affected by the change of solvent than other variables such as concentration of graphene oxide
and reaction time. The use of ethanol showed better results for the reduction than the use of methanol. The graphene
prepared in this study was mixed with epoxy resin up to 20 wt.% to make composites, and the thermal conductivity
of the composites were analyzed. Thermal conductivity of the composite increased proportionally with graphene
loadings. The graphene prepared in supercritical ethanol condition was more effective on the thermal conductivity of
the composite.
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Fig. 1. Temperature vs. pressure curves of methanol measured

in SUS316 high-pressure vessel (100 mL). 60% and 80%
indicate the filling % (v/v) of methanol in the vessel.
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Fig. 2. XRD patterns and microstructural images of graphite and
the as-prepared GO
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Fig. 3. XRD patterns of graphite, GO, and rGO. The microstruc-
tural image of the as-prepared rGO. Atomic % of Cand O
were 83.0 and 17.0 in the as-prepared rGO, respectively
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Table 1. Supercritical fluid conditions used in this study and C/O
ratio of the as-prepared rGOs

GO Reaction Ti
Solvent cac 10.n me C/O Ratio
(g/L) (min)
333 4.88
Methanol 66.5 120 4.93
165.3 5.61
20 4.17
Methanol 33.3 60 4.68
720 4.94
120 7.73
Ethanol 33.3
720 7.85
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Fig. 4. Thermal conductivity of rGO/epoxy composites. The
descriptions in the figure indicate the use of rGO pre-
pared in ethanol and methanol.
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