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Fig. 1 Synthetic scheme of 4 ,4'-bis(4-amino-2-trifluoromethylphenoxy ) diphenylether (p-6FAPE)

d),8.32(2H,d),8.61(2H,s). FTIR(KBr,cm™")
(B 3):1531,1350(—NO, ) , 1288 (C—O0) #= 1163
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Fig. 2 '"H-NMR spectra of p-6FNPE (a) and p-6FAPE (b)
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Fig.3 FTIR spectra of p-6FNPE and p-6FAPE
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Table 1 The synthesis and thermal properties of PI

PI [ 7 ] a T b T b R c

inh 5% 10% w750

system (dl/g) (¢) () (%)
PI-1 0.81 540 560 58
P2 0. 86 550 570 59
PI3 0. 84 552 574 63
PI4 2.49 547 570 56
PL5 2.86 550 575 55
PI-6 2.69 560 580 60

*[ 9], : Inherent viscosities measured with PAA at a concentration of
0.5 g/dL in NMP at 30°C ;" T, , " Tgq, : temperatures at 5% and
10% weight loss, respectively; °R ;s : residual weight ratio at 750°C

in nitrogen.
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Fig. 4 FTIR spectra of PI-1 ~6 films
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Fig. 5 UV-Vis spectra of PI-1 ~6 films
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Table 2 The solubility of PI in some organic solvents
Sample \Solvent DMF DMAc NMP m-Cresol Chloroform Acetone THF

PI-1 + + + + —

PI-2 + ¥ _

PI-3 + ¥ _

P14 + I _

PI-5 — _

PI-6 + + + + + + + + — — +

+ : Soluble on heating; ++ : Soluble at room temperature; —: Insoluble on heating
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# & 5 H (TGA) £ B Perkin-Elmer #4
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A BAF 04 ik, T 7 T NMP . DMF [ DMAc 4% %
WEF, A RAF6 AL, 5% KK iR E
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SYNTHESIS AND CHARACTERIZATION OF POLYIMIDES BASED
ON PHENYL ETHER TYPE TRIFLUROMETHYL-CONTAINING DIAMINES

LU Yunhua, GAO Yanling, LI Wei, WANG Yongfei, HU Zhizhi
(School of Chemical Engineering, University of Science and Technology Liaoning , Anshan 114044 )

Abstract 4, 4’-Bis (4-nitro-2-trifluoromethylphenoxy ) diphenylether ( p-6FNPE) was synthesized by the
Williamson reaction between 4, 4'-dihydroxydiphenyl ether and 2-chlorine-5-nitro-trifluoromethyl benzene.
Then , the reduction systems of Pd/C-hydrazine hydrate were adopted to obtain the corresponding products 4,
4'-bis (4-amino-2-trifluoromethylphenoxy ) diphenylether (p-6FAPE ). Using three kinds of phenyl ether type
trifluoromethyl-containing diamine ,i. e. , 1,4-bis(3-amino-5-trifluoromethylphenoxy ) benzene ( m-6FAPB) ,1,
4-bis (4-amino-2-trifluoromethyl phenoxy) benzene (p-6FAPB) and p-6FAPE, and two kinds of dianhydride,
i.e.,3,3", 4,4 -oxydiphthalic anhydride ( ODPA) and pyromellitic dianhydride ( PMDA ), six kinds of
fluorine-containing polyimide (PI) films were prepared by the two-step method. The chemical structure and
properties of the PI were characterized by FTIR, UV-Vis and TGA. The six kinds of fluorine-containing PI
showed good solubility in aprotic polar organic solvents such as NMP, DMF and DMAc. PI obtained from m-
position diamine showed better solubility. All the fluorine-containing PI films had good thermal stability ,with a
5% weight loss temperature at 540°C or higher. In the case of a same dianhydride, Pl based on 6FAPE
possessed higher thermal resistance than 6FAPB. Compared with PI based on PMDA | fluorine-containing PI
films based on ODPA exhibited more excellent transparency in the visible wavelength range (400 ~700 nm) ,
and their transmittance at 450 nm was over 80% . PI based on p-6FAPB exhibited better transparency than p-
6FAPE. PI films obtained from m-6FAPB tended to be colorless and transparent. The Pl synthesized in this
work could be expected to be used in the applications such as solar cell substrate and waveguide board
materials.

Keywords Fluorinated polyimide, Solubility, Thermal property, Optical property





