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Synthesis and properties of soluble polyimides
containing phenolphthalein structures
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Abstract: Aromatic diamine monomer 4,4-(2,2-trifluoromethyl)-diaminophenoxy-3,3-dimethyl phenol phthaein
(II') was prepared by aromatic nucleophilic substitution and oxidation-reduction reaction between
o-cresolphthalein and 2-chloro-5-nitrotrifluorotoluene. Then, a series of copolymerized polyimides
containing phenolphthalein trifluoromethyl and methyl structures were prepared from one-step
polycondensation of II and 2,6-diaminotoluene with 3,3',4,4-diphenyl ether tetracarboxylic acid
dianhydride with different feeding ratios, and further evaluated for structure and performance. The results
showed that this series of copolymerized polyimides had excellent solubility, dissolving in high boiling
point solvents, such as N-methylpyrrolidone, N,N-dimethylacetamide, N,N-dimethylformamide and
dimethyl sulfoxide, as well as low boiling point solvents, such as chloroform, dichloromethane and
tetrahydrofuran at room temperature. A series of high performance polyimide membrane materials could be
conveniently prepared from solution casting of these copolymerized polyimides, with glass transition
temperatures between 275~314 °C, and temperatures at 10% mass loss in the range of 477~507 and
470~490 °C in N, and O,, respectively. Meanwhile, these polyimide membrane materials exhibited low
dielectric constants and good thermal properties, with relative dielectric constants ranging from 2.69 to 2.92
at 1 MHz, and the tensile strength, elastic modulus as well as elongation at break of copolyimides ranging
from 80 MPato 92 MPa, 1.2 GPato 1.8 GPa, and 9.2% to 13.5%, respectively.
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FE i fin/(dL/Q) M./10* M,/10* PDI
PI-20% 0.70 7.8 125 16
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Fig.2 HNMR (a) and FTIR (b) spectra of PI-X and PI-TDA
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Fig. 3 Relative dielectric constants at different frequency
of PI-X and PI-TDA

# 3 PI-X, PI-TDA i/ A
Table 3 Dielectric properties of PI-X and PI-TDA

Fh XA (L kHZ)  FIXTA R MH2)
PI-20% 3.33 2.92
PI-40% 3.28 2.82
PI-60% 3.14 2.80
PI-80% 315 2.69
PI-TDA 3.33 3.04
Kapton 3.58 3.49
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Fig. 4 TGA curves of PI-X and PI-TDA in N, (a) and O, (b)
and their DSC curves (c)
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Table4 Thermal properties of Pl-X and PI-TDA

BES TJ°C Tl Rul%
N, o,
PI-20% 314 507 481 61
PI-40% 288 486 490 58
PI-60% 283 479 470 58
PI-80% 275 ar am 59
PI-TDA 343 535 505 64
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13.5%2Z [f] ,
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Table5 Mechanical properties of PI-X and PI-TDA

FE b PSR EE/MPa SRR E/GPa Wi K /%
PI1-20% 92 1.8 13.5
PI-40% 87 15 9.5
PI-60% 85 1.3 11.2
PI1-80% 80 1.2 9.2
PI-TDA 94 1.8 15.2
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AR, (A T ] S 2R AR 2R I e e AR F A
o 2% R A U ELAT VR AE N AN (B
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