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Scheme 1 Synthesis of PAls using hemimellitic acid and aromatic diamines
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Fig. 1 'H NMR spectrum of HMA-BAPP in DMSO-ds

Table 1 Effect of reaction temperature Table 2 Synthesis of PAIs using various
Reaction t Areotront aromatic diamines
eaction temp. zeotropic * *
(Reaction time)  solvent M., M./M, M, M, /M. Yield
220°C(24h) Mesitylene 100,300  1.98 HMA-BAPP 100,300  1.98  100%

HMA-BAP 103,900 2.30 100%

HMA-TPER 83,900 2.39 100%
* Determined by GPC (DMF-LiBr) using polystyrene standards

200°C (24h)  o-Xylene 61,900  2.03
180°C(24h)  o-Xylene 44,900  1.87
160°C (24h)  Toluene 22,900  1.56

140 °C (24 h) Toluene 16,700 2.20
* Determined by GPC (DMF-LiBr) using polystyrene standards
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Table 3 Mechanical properties of PAls

HMA-TPER
\—/\/ Tensile strength Elongationat Young’s modulus
Tg =2950(C (MPa) break (%) (MPB)
o e HMABAP HMA-BAPP 77.2+(2.8) 9.24(0.28) 2,1954(122)
- T,=278°C HMA-BAP 72.1+(1.7) 6.5+(0.70) 2,904+(121)

\HMA—iAiP/_\/ HMA-TPER  71.9+(6.2)  6.4+(0.37)  2,670=%(109)
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Fig. 2 DSC curves of PAls
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Fig. 3 Model reaction between hemimellitic acid and aromatic monoamine
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Fig. 4 Synthesis of imide-carboxylic
acid compound

Fig. 5 Thermal amidation of imide-
carboxylic acid compound
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Fig. 7 Plausible reaction mechanism of thermal polycondensation
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