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Research Progress of Graphite-like Materials Prepared from
Polyimide-based Materials

WENG Meng-man, ZHAO Xiao-jun, LUO Xu-liang, MIN Yong-gang"
(School of Materials and Energy,» Guangdong University of Technology s Guangzhou 510006, China)

Abstract: Polyimide (PI) is a precursor for the preparation of high-quality graphite-like materials due to its
unique molecular structure and high carbon content. At the same time, due to the simple heat treatment
process, the preparation form PI to graphite-like materials is expected to move from the laboratory to actual pro-
duction. Based on the research status of Pl-based graphite-like materials at domestic and foreign in recent years,
this work summarizes the technical path and research progress of Pl-based graphite-like materials prepared from
different material forms. Graphite-like films, graphite-like foams and carbon fibers prepared from PI-based ma-
terials are highlighted in this work.
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Figure 1 Graphite-like materials and their main prepared methods
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Figure 2 The diamine and dianhydride structure men-

tioned in the text
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Figure 3 The Pl-based graphite film with catalyst showing good lattice structure and high thermal conductivity (Re-

printed with permission from Ref. [23]; Copyright 2022 Elsevier)
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Figure 4 Large area graphite films and its cross sections (SEM). (a) Graphite film with an area of 14 ¢cm <10 cm,

(b) cross section (thickness: 2.7 pm), (c¢) graphite film with an area of 10 cmX 10 cm, (d) cross section (thick-

ness: 1.4 pm), (e) graphite film with an area of 3 cmX4 cm, (f) cross section (thickness: 0.68 pm) (Reprinted

with permission from Ref. [27]; Copyright 2019 Elsevier)
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Figure 5 Schematic procedures of the synthesis and thermal conductivity of the g-GO/PI composite film

(Reprinted with permission {rom Ref. [33]; Copyright 2018 Elsevier)
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Figure 6 Different forms of PI foam: (a) foaming method; (b) carbonization method; (c) thermal decom-

position method; (d) sol-gel method
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Figure 7 Semicircular bubbles at the surface of graphitic bubbles obtained at 2200 C (a), 2400 C (b), 2600 C

(c); the structure of graphitic bubbles observed by SEM (d—{) and Raman spectra of graphite bubbles at different

areas (g, h) (Reprinted with permission from Ref. [37]; Copyright 2017 Elsevier)
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(a) PAAS/GO
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Figure 8 (a) Schematic illustration of fabrication of LSGA and its epoxy composite. SEM images of morpholo-
gies of (b) P9G1, (¢) P8G2, (d) P7G3, (e) P6G4, and (f) P5G5 observed along Z-axis; SEM images of mor-
phologies of (g) P9G1-2800, (h) P8G2-2800, (i) P7G3-2800, (j)P6G4-2800, and (k) P5G5-2800 observed
along Z-axis (Reprinted with permission from Ref. [40]; Copyright 2020 Elsevier)
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Figure 9

Schematic diagram of the co-PI fibers preparation process: (a) co-polymerization of PAA solu-

tions, (b) dry-jet wet spinning process, (c) carbonization and graphitization (Reprinted with permission

from Ref. [41]; Copyright 2019 Elsevier)
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