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Study and Preparation of Epoxy Composite with
High Thermal Conductivity
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Chinese Academy of Sciences, Ningbo 315201, China)

Abstract: Spherical alumina was introduced in drawing and filtering process of graphene nanosheets to build a
binary porous structure of “pea-pod-like” alumina-graphene, and an alumina-graphene binary structure reinforced
epoxy resin composite was prepared. Its thermal conductivity was tested, and the mechanism of “pea-pod-like”
alumina-graphene binary structure enhancing the thermal conductivity of epoxy resin was analyzed. The results
show that the horizontal arranged graphene generates partial orientation transformation under the action of spheri-
cal alumina, showing a “pea-pod-like” structure, in which graphene provides an efficient heat transfer channel for
epoxy composites in plane and out of plane directions and greatly enhances the thermal conductivity of epoxy com-
posites. The thermal conductivity of “pea-pod-like” binary alumina-graphene reinforced epoxy composite is up to
13.3 W/(m-K) and 33.4 W/(m-K) in plane and out of plane directions, respectively with 12.1% of graphene and
42.4% of alumina loading. The “pea-pod-like” alumina-graphene binary structure has a significant effect in im-
proving the thermal conductivity of epoxy resin, which has potential application prospects in the field of electrical
packaging.
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Fig.1 SEM images and size distributions of

graphene nanosheets and spherical alumina
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Fig.2 SEM images of “pea-pod-like” binary

alumina-graphene architecture
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AGE composites as functions of temperature
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direction and out of plane direction during multiple

heating and cooling cycles
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