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Figure 1

High resolution TEM images of SGO and SRGO
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Figure 2 High resolution SEM images of SRGO/PI film
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Figure 4 Load-displacement curves, reduced modulus and hardness of pure Pl and SRGO/PI films
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In-Situ Preparation of Low-Content Nano-Doped Polyimide
Composite Films with High Thermal Conductivity

LI Hanjiang, SUN Jingfei, PENG Xueshen, LUO Wen’
(School of Materials and Energy , Guangdong University of Technology , Guangzhou 510006, China)

Abstract: Thermal conductive polymer materials are widely used in the thermal management of various electronic devices and the
aerospace applications. Enhancing the inherent low thermal conductivity of polymer materials by adding high thermal conductivity
fillers often compromises their mechanical properties, limiting practical applications. Therefore, balancing improved thermal
conductivity with the retention of flexible processability and lightweight is a key research focus. Polyimide is highly regarded for
its strong electrical insulation, high thermal stability, and excellent mechanical properties. However, a high filler ratio can
introduce issues such as increased cost, brittleness, and difficulty in meeting production needs. Graphene, with its large specific
surface area and excellent thermal conductivity, it is a promising filler. However, high filler proportions (=>10 wt% ) can lead to
stacking and agglomeration, negatively impacting the mechanical properties of composites. In this study, we propose a low
content (1 wt% to 5 wt% ) doping strategy using small pieces of reduced graphene oxide (SRGO) to prepare polyimide
thermal conductive composite films via in-situ polymerization. Results show that the low-content SRGO, prepared using an
improved Hummers method and differential centrifugal method prior to reduction, forms an effective carbon nanonetwork with
high thermal conductivity. This significantly enhances the thermal stability, mechanical properties and thermal conductivity of
PI composite films. In particular, its thermal conductivity is 4.35 times higher than that of pure PI films. Compared with
hardness in pure polyimide films, the elastic modulus is up to 20.1% and 19.5% higher, respectively. This low-content
SRGO doping strategy shows promise for the large-scale industrial preparation and application of high thermal conductivity PI
composite films.

Keywords: polyimide composite; high thermal conductive; graphene; mechanical property; in situ polymerization; low content

doping ; nanometer materials ; thin film
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