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Synthesis and Properties of Flexible Polyimide Aerogels With
High Thermal Resistance
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Abstract Two kinds of polyimide( PI) aerogels, PIA-1( BPDA/4-APBI/OAPS) and PIA-2( BPDA/3-AP-
BI/OAPS) have been successfully prepared via the supercritical carbon dioxide drying process of the PI gels derived
from 3,3’ 4,4’ —biphenylene tetracarboxylic dianhydride( BPDA) ,2—(4-aminophenyl ) —5—aminobenzimidazole (4 -
APBI) or 2-(3—aminophenyl ) =5 —aminobenzimidazole (3 -APBI) and octa ( aminophenyl ) silsesquioxane ( OAPS).
The obtained PI aerogels exhibited micromorphology of a strain of beads with the pore size distribution peaks of 22 nm
for PIA-1 and 14 nm for PIA-2. The densities of the PI aerogels are 0. 105 g/cm’ for PIA-1 and 0. 080 g/cm’ for
PIA-2; and the Branuaer-Emmet-Teller ( BET) surface areas of the aerogels are 693 m*/g and 302 m*/g, respec-
tively. In addition, the PI aerogels exhibited good flexibility and thermal resistance with the T, higher than 350°C' and
initial thermal decomposition temperatures over 530°C.
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Fig.1 Synthesis procedure of PI aerogels
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Tab.1 Properties of PI aerogels
PIA Wi SIS Py, FKmH T3 T, JESBR RS (10%
/% /% /g+em™ /m? g /°C /G /MPa JV 7 ) /MPa
PIA-1 17.7 92 0.105 693 553 364 18. 65 0.25
PIA-2 14.2 72 0.080 302 533 360 2.29 0.19
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Fig.2 ATR-FTIR spectra of PI aerogels
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