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(30.9 MPa).fi5 k42 & (1.68 GPa) Fodk & &4 i L4 K & (51.2%), v+ IR I e A A A2 3B A 25 TR JE O @ e P A
PTI-CH(86°C )>PTI-mP(84°C )>PTI-H(67°C )>PTI-pP(63.8°C ). w43 b i 44+ £ 454K B & (120°C) T &£, 4
F R EBIE, PTI-H 693540 7% B LB 2 54K, PTI-CH, PTI-pP A= PTI-mP &9 354 5% 5 A FT 42 & , A2 v Fb A4 EH a9 i
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Effects of Diamine Structure on Properties of Polyimine Vitrimer Materials
LiJiaxin, Ju Benzhi
(State Key Laboratory-of Fine Chemicals, Dalian University of Technology, Dalian 116023, China)

Abstract : Four kinds of polyimine vitrimer materials (PTI-H, PTI-CH, PTI-pP and PTI-mP) were prepared by the schiff
base reaction of p-phthalaldehyde and tris(2-aminoethyl)amine with 1,6-hexamethylenediamine, 1, 4-cyclohexanediamine, p-phe-
nylenediamine and m-phenylenediamine respectively. The material structures were characterized by Fourier transform infrared spec-
troscopy. The effects of the diamine structure on the physical and mechanical properties of polyimine vitrimer materials were studied
by tensile test and dynamic mechanical analysis. The results show that polyimine vitrimer materials (PTI-CH and PTI-mP) with rigid
structure and high crosslinking density exhibit high tensile strength (>55 MPa), storage modulus (>1.8 GPa) and low elongation at
break (<36%). And PTI-pP with rigid benzene ring structure but low crosslinking density has highest elongation at break (55.9%),
low tensile strength (38 MPa) and storage modulus (1.77 GPa). However, PTI-H with flexible fatty chain structure and low cross-
linking density shows lowest tensile strength (30.9 MPa), storage modulus (1.68 GPa) and better elongation at break (51.2%). The
sequencing of glass transition temperature of the four materials is PTI-CH(86°C )>PTI-mP(84°C )>PTI-H(67°C )>PTI-pP(63.8C ).
All four kinds of polyimine vitrimer materials can be remolded at a lower temperature (120°C ). After twice remodeling, the tensile
strength of PTI-H does not decrease significantly, while the tensile strength of PTI-CH, PTI-pP and PTI-mP increase, but the elon-
gation at break all decrease.

Keywords : polyimine vitrimer material ; diamine structure ; mechanical property ; remodeling
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