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Figure 1  The reaction scheme for the synthesis of bisimide-containing diamine monomer
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Figure 2 Schematic representation for preparing dynamic imine bond-containing thermoset polyimide thin film
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Table 1 Thermal and mechanical properties of the prepared thermoset polyimide thin films
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Figure 5 (a) Normalized stress relaxation curves of the dynamic polyimide network at different temperature;

(b) fitting of the relaxation time to the Arrhenius’ equation (R*=0.947).

AW 117 S I T b I ] Bl IR BE Y AR AL RN Arrhenius E A (R D i i XD K 18 5b AT

10. 14028/j. enki. 1003-3726. 2019. 10. 010



© 90 -« [ S S R 2019 4¢ 10 H

SR PR G W B A2 1N T b st i I 5 B T AR BE D 222. Tk /mol, BRI 3 = T SCHR R AE Y 2R
e B BUBR M F 1 T AL BE T B E AR IR 25 0 L W B AE PT B 48 b LT %8 2 4b T VR4S R3S R A
RO HEAT AT 30 A 4 SN L 36 T PT i S B BB U AR SR . Stefano® & Zhang VAR
B fe R 5 14 41 Mg o BE 5 1 IV Mg B ik A0 6 17 2R A DR ) T g 5 48t S N ke (8 R 0 1 B AR e 0 i
Trh ey EHE . P, RO 20 285 0 e Bt ik A MR 9 PT 23 5B 225 i A 2 3 B0 R0 S0 g 58 48 B oz 9 4l
] AT A7 A B 0 5 U0 5 1 0 ph 3l ) 2 32 10 0 g 58 340 S 7 ¥ A B B (LB AN 181 6 i 7 )
PR IR 955 W PT 03 28 rb 9 S0 e A7 R L e 28 b 1 47 3 4 45 4 T 1 ke £ b ) 7
ﬂ%ﬂé@a&%ﬁm#?%ﬂfﬁw ﬁ'ﬁ%‘zﬂtﬂ Eiﬁ‘ﬂ’]@ﬁ*%ﬁ SEIJLE{IWE

o™ Jcﬁ”@* ool

PR 6 IR A e 5 5 T 114 IV JH 3 die S AL 3R R T

Figure 6 Schematic representation of the primary amine-promoted imine exchange reaction
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Thermosetting Polyimide Based on Dynamic Imine Bonds: Fabrication and
Rehealable Properties

LEI Xing-feng* , LIAN Ru-he, XUE Shu-yu, ZHANG Qiu-yu
(Department of Applied Chemistry, School of Natural and Applied Sciences, Northwestern Polytechnical
University , Xi’an 710072, China)

Abstract: In this study, bisimide-containing diamine monomer (BIDA) was synthesized by using 6FDA and ODA as
starting materials. Thermoset polyimide (PI) thin film containing dynamic imine bonds was then fabricated by reacting
BIDA with terephthalaldehyde and tris(2-aminoethyl) amine via amine-aldehyde condensation reaction. The resulting PI thin
film exhibited outstanding thermal stability and high mechanical strength, whose glass transition temperature as well as
thermal decomposition temperature were up to 224°C and 385°C, and tensile strength was above 90MPa, tensile modulus
2. 16GPa, the highest value of the reported dynamic covalent polymers. The stress relaxation behavior of the film at
different temperatures was investigated by dynamic mechanical analyzer, and the activation energy of the dynamic PI was
calculated to be 222. 7kJ/mol. In this study, the primary amine-promoted mechanism was utilized to realize the rehealability
of the thermoset PI films under mild conditions. The designing concept is expected to expand to other dynamic covalent
polymer systems, and it is also expected to open many new possibilities for future development of novel high-performance,
malleable, and rehealable thermoset polymers.

Key words: Thermoset; Polyimide; Imine bond; Dynamic covalent; Rehealable
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