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Synthesis and properties of novel heat-resistant, soluble polyimide
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Abstract; The diamine 4-(((tetrahydro-2H-pyran-2-yl) oxy) methyl)-4", 4"-diaminotriphenylamine
(THP) containing triphenylamine group and pyran ring was successfully prepared. A series of polyim-
ides (PIs) were synthesized with the copolymerization of THP, 4, 4'-Oxydianiline (ODA), 4,4'-
(hexafluoroisopropylidene) diphthalic anhydride (6FDA) by chemical imidization. The structures and
properties of the Pls were characterized by NMR, FT-IR, DSC, and UV-Vis etc. It was found that all
Pls were soluble in polar solvents, such as N-methylpyrrolidone (NMP) and N, N-dimethylformamide
(DMF) and even soluble in some common organic solvent with low boiling point such as Tetrahydro-
furan (THF) and Trichloromethane (DCM). The glass transition temperature (T,) of the Pls was a-
bove 270 °C, and their transmittance in 500~800 nm wavelengths was more than 80 %. It can be ob-
served under POM that the liquid crystal could be aligned uniformly and a pretilt angle of about 2. 3°
can be obtained by using the PI films as liquid crystal alignment layer.
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Tab.1 Mole ratio of monomers of PI prepared
Sample THP ODA 6FDA
P12 2 8 10
P16 6 4 10
PI10 10 0 10
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Fig. 3 FT-IR spectra of the sample PI2 and PAA
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Tab. 2 Solubility of Pls in various organic solvent

Sample NMP m-Cresol DMF DMAc DMSO THF DCM
P12 ++° ++ + + ++ ++ ++
PI6 ++ ++ ++ ++ ++ ++ ++

PI10 ++ ++ ++ ++ ++ ++ ++

“(++) soluble at room temperature; (+) soluble upon heating.
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Tab. 3 Pretilt angle of PI alignment layers before and af-
ter baking at 140°C for 10 h nm X3 N % R TE 80 WL L, B R 0E
Pretilt angle / °C PERE. [FEF PI Y EAA B4 p g e vk ol 58 fe %
S les N o . . -~
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“E 1] g ;: I 4 e i T
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