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Graphene/Alumina Micro-Nano Hybrid Network and Thermal
Conductive and Electrical Insulating Silicone Rubber Composites

LI Jingchao, ZHAO Xiuying, JI Xiaowang, LU Yonglai, ZHANG Liqun
(State Key Laboratory of Organic-Inorganic Composites,
Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: The increasingly developed microelectronic devices have put forward higher requirements on thermal
conductive and electrical insulating thermal interface materials, and the silicone rubber composites with high ther-
mal conductivity and electrical insulating can be prepared through construction of micro-nano hybrid heat conduc-
tion network. First, a nano-alumina coated graphene oxide was prepared by a simple and green self-assembly strat-
egy, and it was reduced into TRGO@AI,O, nano-hybrid filler by high temperature treatment. Then it was mixed
with micron alumina and filled into liquid silicone rubber. The influence of different nano alumina coated amounts
on the thermal conductivity and volume resistance of the system was studied by adjusting the ratio of nano alumina
to graphene oxide. The synergistic thermal conductive effect of the micro-nano hybrid system was studied by con-
trolling the ratio of nano-hybrid filler to micron alumina. The results show that when the 3% of TRGO@AI,O, and
54% of micron alumina are compounded, the thermal conductivity of the composite reaches about 2.5 W/(m-K),
and the volume resistance is greater than or equal to 10° Q-cm.
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