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ABSTRACT: The purpose of this paper is to systematically study the effect of precursor polymerization time on the structure
and properties of PI films and their carbonized and graphitized films. In this paper, by adjusting the reaction time in the polym-
erization process of polyamic acid (PAA) solution, the polyimide (PI) original films were prepared, which were the precursor of
graphite films. The PI films prepared under different process conditions were carbonized and graphitized to obtain high thermal

conductivity graphite films. The microstructure and thermal conductivity of PI films, carbon films and graphite films were

KR BE: 2021-04-16; fEITHHA: 2021-04-28

Received: 2021-04-16; Revised: 2021-04-28

ELTH: R&EMAHRAL (61409220407 )

Fund: Equipment Pre-research Foundation of China (61409220407)

EERN: BFx (1996—), B, #it, TEHRETHAZHFHE I,

Biography: CHEN Zi-hao (1996-), Male, Master, Research focus: high thermal conductivity graphite film.

BHAEE: RKIET (1986—), B, Bk, 305, TZ2HAR s @b FES AR TR,

Corresponding author: ZHANG Teng-fei (1986-), Male, Doctor, Lecturer, Research focus: materials science and surface engineering.
BHEE: TR (1977—), B, ¥+, #&&, T 2T OAMMHFEEAE A,

Corresponding author: WANG Qi-min (1977-), Male, Doctor, Professor, Research focus:materials science and surface engineering.
BB BRFx Rk, KB, 5 RAALWANRBEERASRBLENFREADZ QT[] K&K LA, 2022, 19(8):
103-109.

CHEN Zi-hao, CAI Yun-fei, ZHANG Teng-fei, et al. Effects of Polymerization Time on the Microstructure and Properties of PI-based Carbon
Films[J]. Equipment Environmental Engineering, 2022, 19(8): 103-109.



- 104 -

2022 4 8 A

measured by SEM, FTIR Spectrometer, Raman Spectrometer and LFA laser flash analyzer. The results show that with the in-

crease of polymerization time, the degree of imidization of PI films, the degree of graphitization and the thermal conductivity of

graphite films first increased and then decreased. When the reaction time was 3 h, the graphite film prepared had the most com-

pact structure, good orientation of graphite sheet and the best thermal conductivity, with the thermal conductivity could reach to

765.2 W/(m-K). The polymerization time of PI film precursor significantly affects the imimidedegree and order of PI film, and

then affects the orientation and thermal conductivity of the graphite film.

KEY WORDS: polyimide; graphite film; polymerization time; thermal conductivity
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Tab.1 Parameters of polyimide films prepared with different polymerization time
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Fig.2 (a) FTIR spectrogram and (b) imidization degree of the
PI films prepared with different polymerization time
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Fig.3 (a) Raman spectrogram and (b) Ip//g values of the PI
films prepared with different polymerization time
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Fig.4 (a) Raman spectrogram and (b) ID/IG value of the
PI-based graphite films prepared with different
polymerization time
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Fig.5 SEM surface morphology of the PI-based graphite films prepared with different polymerization time
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