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Preparation of Graphene/Polyimide Carbon Fiber Composite
Aerogels and Their Thermal Conductivity and Mechanical Properties
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2. Carbon Materials and Applied Technology, Hunan University, Changsha 410082, China)

Abstract: The sandwich structure of carbon fiber composite aerogel (S-GPA) derived from graphene/polyimide
is constructed by the self-assembly strategy induced by the bidirectional evaporation. Its formation mechanism is
to control the evaporation process of water along the upper and lower surfaces of precursor slurry, so that the
surface solute tends to be arranged horizontally, while the internal components remain in the random orientation
of hydrogel state through the volume exclusion effect. After freeze-drying and graphitization, S-GPA aerogel with
dense surface and 3D porous internal structure is obtained. Therefore, dual horizontal and vertical thermal
conduction channels are constructed in this structure. In addition, polydopamine and oxidized polyimide fibers,
as a 1D reinforcement, solidifies the 3D network structure through covalent action, further promoting heat

transfer and stress distribution. Based on them, S-GPA thermal interface material shows the advantages of light
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weight, high strength and good thermal conductivity. The tensile and compressive moduli of S-GPA are 4.2 MPa
and 81.7 kPa, respectively. When compressed by 50%, the in-plane and out-plane thermal conductivity of S-
GPA can reach 72.1 and 14.5 W/(m + K) , respectively. This work provides an effective path for the preparation
of high-performance graphene-based thermal interface materials, which is expected to accelerate the research and
application of graphene-based composites in the field of thermal management.

Keywords: self-assembly induced by bidirectional evaporation; graphene aerogel; sandwich structure; double

heat conduction channels
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