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Abstract: Polyimide (PI) has excellent insulation properties, mechanical properties, heat resistance, radiation
resistance, etc. ,» and is widely used in high-precision intelligent control systems, 5G communication terminals
and base stations. However, the thermal conductivity coefficients (1) of PI materials are low, which cannot
meet the thermal conductivity/heat dissipation requirements of current and future high-power electronic and
electrical equipment. Therefore, research and development of the new generation of thermally conductive PI ma-
terials has become a research hotspot at home and abroad. This review systematically summarizes the research
progress of thermally conductive PI materials, mainly from two aspects: intrinsically thermally conductive PI
and thermally conductive Pl composites. Related concepts, classifications and influencing factors are introduced,
the preparation and research progress of thermally conductive PI materials are expounded, and the thermal con-
duction mechanisms of thermally conductive PI materials are analyzed. Finally, the current challenges in this
field are summarized, and the development directions of thermally conductive PI materials are prospected.
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Figure 1 Molecular structure (a), POM image (b), intrinsic thermal conductivity (c), simulation results of ther-

mal management performance (d) and schematic diagram of intrinsic thermal conduction mechanism (e) of LC-PI

(Reprinted with permission from Ref. [15]; Copyright 2021 American Chemical Society)
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Figure 2 Schematic diagram of the preparation process (a), thermal conductivity (b, . b,), Raman spectra (¢, —c,)
and schematic diagrams of thermal conduction mechanisms (d; ,d,) of thermally conductive NH,-rGO/PI composite

films (Reprinted with permission from Ref. [11]; Copyright 2021 Kunpeng Ruan ez al.)
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Figure 3 Schematic diagrams of the VDP structures of p-ZnO/phase-separated PI (a) and n-ZnO/phase-separated

PI (b) (Reprinted with permission from Ref. [33]; Copyright 2017 The Royal Society of Chemistry)
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Figure 4 Schematic diagram of the preparation process of BNNS (a), A, and a,(b), A | and « | (¢) of thermally con-

ductive BNNS/PI composite films (Reprinted with permission from Ref. [44]; Copyright 2018 Ting Wang et al.)
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Figure 5 Schematic diagrams of the preparation process (a) and the multifunctionalities (b) of ther-

mally conductive EMPI@ VACNT composites (Reprinted with permission from Ref. [51]; Copyright

2021 Elsevier Ltd. )
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Figure 6 Schematic diagram of the preparation process of thermally conductive CMG/PI composites (a) » the photo of
the bare mobile phone CPU (b) and its infrared thermal image during working process (b'), the photo of the mobile
phone CPU attached with thermally conductive 5 wt% CMG/PI composites (¢) and its infrared thermal image during
working process (¢'), the temperature-time relationship curve of the mobile phone CPU during working process (d)

(Reprinted with permission from Ref. [56]; Copyright 2017 The Royal Society of Chemistry)
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Figure 7 Schematic diagram of the preparation process of thermally conductive GWFs/PI composite films (a) ;

Optical microscope images, SEM images and corresponding local enlarged images of Ni mesh (b—b"), graphene-

deposited Ni mesh (c—c¢"), GWFs (d—d"), thermally conductive GWFs/PI composite film (e—¢"); In-plane

(f) and through-plane (g) thermal conductivity properties of PI and thermally conductive GWFs/PI composite
films (Reprinted with permission from Ref. [57]; Copyright 2016 Elsevier Ltd. )
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Figure 8 Schematic diagram of the preparation process (a) and the TEM image (b) of thermally conductive hetero-
structured rGO@ Ag fillers; SEM image of rGO@ Ag/PI electrospun fibers (¢), influences of the mass ratio of GO
to AgNO, (d) and the amount of rGO@Ag (e) on the A of thermally conductive PI composites (Reprinted with per-
mission from Ref. [70]; Copyright 2019 American Chemical Society) ; Schematic diagram of the preparation process
of thermally conductive rGO @ mCNT/PI composites (f); TEM image of thermally conductive hetero-structured
rGO@mCNT fillers (g), SEM image of rtGO@mCNT/PI electrospun fibers (h), influences of the mass ratio of GO
to mCNT () and the amount of rGO@mCNT (j) on the A of thermally conductive PI composites (Reprinted with
permission from Ref. [71]; Copyright 2019 The Royal Society of Chemistry)
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