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Correlation between Aggregation State and Hydrogen-Bonding Strength of Polyimide Containing Amide
Linkages in Main Chain under Very High Pressure
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Abstract : The relationships between the pressure-induced changes in aggregation structure and the strengths of
hydrogen-bonding (H-bond) was examined for a polyimide (PI) containing amide linkage, on the basis of infrared
absorption spectra of a film (PI-film) and semi-crystalline powder (PI-cryst) at very high pressures up to 5 GPa.
The bathochromic shifts observed for N—H stretching vibration of amide group at elevated pressures is related to
an enhancement of the strength of H-bond. By applying pressures, the N-H stretching bands of Pl-cryst were
shifted to shorter wavenumbers, while that of the PI film was not apparently shifted. The experimental results
indicate that the H-bonds in a PI containing amide linkage was significantly strengthened by applying pressure,
and stronger H-bonds are formed in Pl-cryst than in PI-film under very high pressure.
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Fig. 3 Pressure-dependence of IR spectra for the semi-
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Fig. 5 (a) Peak shifts of C=0 symmetric
stretching of imide group and (b) that of
N-H stretching vibration bands of amide
group by applying high pressure.
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