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Aromatic polyimides have been extensively investigated for their excellent thermal stability
and high mechanical propertics, along with their good chemical resistance and electrical
- properties[1]. Therefore, they are used for the wide-sprecad materials, such as coatings, films,
fibers, and matrix resins for advanced composites, etc. In the later of 1990s, Russian researchers
reported a series of polyimide fibers based on 2,5-bis(4-aminophenyl)pyrimidine(2,5-PMR) with
the properties similar to that of polybenzoxazole(PBO, Zylon) [2-4]. However the comprehensive
properties of the PIs has not been revealed.

Recently, we synthesized a series of diamines containing the 2,5-disubstituted pyrimidine

with high yield through simple reactions as shown in Scheme 1.
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Scheme 1 Synthesis of 2,5-bis(4-aminophenyl)pyrimidine

The homoP! were prepared by the polycondensation of 2,5-PMR and pyrimelltic
dianhydride (PMDA) or 3,3°.4,4"-bipheny] tertracarboxylic dianhydride (BPDA). In the case of
the copolymer synthesis, a part of 2,5-PMR was replaced by 1,4-phenylenediamine(PDA). The
Pls were produced by two-step method. In the first step, poly(amic acid)(PAA) were prepared
from 5(w/w)% [PMDA-PDA/2,5-PMR(n/m)] or 10(w/w)%[BPDA-PDA/2,5-PMR(n/m)] solution
of monomers in N,N-dimethylacetamide(DMAC) at room temperature for 24h . The intrinsic
viscosity of PAA solution ranging from ‘[ N]=2.07-5.67dl/g. In the second step. the PI films were
obtained by thermal imidization of PAA films at 400°C. The properties of the PI films are listed in
Table I and Table II. The figures in parenthese show the molar ratio of PDA/2,5-PMR. All the
polyvimides thus prepared have very high thermoxidative stability.
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Table I Properties of PI films made fromBPDA-PDA/2,5-PMR

BPDA-PDA/2, 5-PRM(n/m) (mol)
TGA (wt%) (air) TGA (wt%) (N2)
n/m viscosity of PAA(d1/g) | 18 (C) Tg(C) [5%(C) 10%(C)  Is%(C) - |10%(T)
0/100 3.09 173.4 318.4 573.3 600 573.3 603. 1
25/75 2.83 159.9 300.3 588. 4 606. 5 587. 1 609.5
50/50 2.52 172.6 301.9 564, 7 591.4 577.6 593. 9
80/20 2.12 160. 1 306. 5 556. 5 578.3 564.7 591. 4
90/10 2.07 170.2 318.1 534.5 560. 3 568.9 l 582. 6
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Table IT  Properties of PI films made from PMDA-PDA/2,5-PMR
PMDA-PDA/2, 5-PRM (n/m) (mo1) ‘
. TGA (wt%) (air) TGA (wt%) (N2)
n/m_| viscosity of PAA(d1/g) | Tg('C) |5%(C) [10%(T) |5%('C) [10%(TC)
0/100 5. 67 410.2 | 545.3 | 584.9 | 546.8 | 588.1
25/75 4.42 484.2 | 577.5 | 590.1 | 563.9 | 587.1
50/50 3.45 456.9 | 573.7 | 592.3 | 555.2 | 558.1
75/25 2. 66 452.5 | 548.3 | 578.5 | 552.7 | 581.6
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Table I Properties of PI films made fromBPDA-PDA/2,5-PMR

BPDA-PDA/2, 5-PRM(n/w) (mol)

TGA (wt%) (air) TGA (wt%) (N2)
n/m__| viscosity of PAA(dL/g) | TB(C) | Tg(T) {5%(C)  l1ow(T) [su(c)  |10%(C)
0/100 3.09 173.4 318.4 573.3 600 573.3 - 603. 1
25/75 2.83 159.9 300.3 588. 4 606. 5 587. 1 609. 5
50/50 2. 52 .172.6 301.9 564. 7 591. 4 577.6 593. 9
80/20 2.12 160. 1 306. 5 556.5 5;78. 3 564. 7 4 591. 4
90/10 2. 07 170.2 318.1 534.5 560. 3 568.9 582. 6
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Table H Properties of PI films made from PMDA-PDA/2,5-PMR

PMDA-PDA/2, SPMFIMQI)
inherent viscosity TGA (wt%) (air) TGA (wt%) (N2) elogation s:::sﬂg; modulus
n/m of PAA (d1/g) Tg(C) |5%(C) |10%(C) |5%(C) |1o%(C) | (%) | (MPa) | (GPa)
0/100 5.67 410.2 545.3 584. 9 546. 8 588. 1 10. 1 254 5. 66
25/75 4.42 484.2 | 577.5 | 590.1 | 563.9 | 587.1 rEx ol bl
50/50 3.45 456.9 | 573.7 | 592.3 | 555.2 | 568. 1 16 280 6.46
75/25 2. 66 452.5 548.3 578.5 5562.7 581. 6 9.1 185 3.81
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