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Influences of esterification index on properties of polyimide foam
WEN Ying, ZHANG Zuolin, LUO Jiyong, LI Yingde, HUANG Yong, YU Xutian
(Zigong Zhongtiansheng New Materials Technology Co., Ltd., Zigong 643030, China)
Abstract : Using pyromellitic dianhydride (PMDA) as the raw material, different foaming A materials with different esterifica-
tion indices (R) were prepared by adjusting ethanol dosage. Polyimide foams were prepared by reacting with isocyanate through a
one-step method. The structure of esterifying monomer was characterized to confirm the correctness of the synthesized monomer's
molecular structure. Polyimide foams were further prepared and systematically studied through nuclear magnetic resonance hydro-
gen spectra, Fourier transform infrared spectroscopy, mechanical property tests, and limit oxygen index analysis to investigate the
influence of R on the imidization process, thermal stability, microstructure, and comprehensive properties of the foams. The results
show that the esterification structure can enhance PMDA's solubility in solvents through hydrogen bonding, but it will reduce the
reaction rate, resulting in a decrease in the repetitive structure of the imidazole ring and benzene ring in the foam and a deterioration
in performance. The effect is the best when R is 0.5. No significant weight loss peak is observed in 230—300 °C stage in the thermo-
gravimetric analysis. At this time, the tensile strength of the foam reach 123.3 kPa, which is 34.2% higher than that of esterified
sample with 2.0 of R. The limit oxygen index is 39.1%, which is 23.0% higher than that of the esterified sample with 2.0 of R, and
the thermal stability is excellent. It was proposed that in subsequent research and development work, while ensuring the complete
dissolution of the foaming A material, hydrogen bonding, small molecule impurities, and the synthesis of other more soluble interme-
diates could be introduced to increase the proportion of the acid anhydride group as much as possible, thereby ultimately improving
the imidization degree of the foam and preparing high-performance polyimide foams, promoting their further application in high-
precision and cutting-edge fields.
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