
Fig. 1. (a) Molecular 
structure of PIs and (b) 
schematic illustrate of DAC. 

Fig. 2. (a) Fluorescence 
spectra of aBPDC-3HPA 
under high pressure. (b) 
Intensities of fluorescence 
peaks of s, aBPDC-3HPA as 
a function of pressure. 
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Polyimides (PI) are widely used as high-
performance engineering plastics exhibiting 
high thermal stability and mechanical strength. 
Recently, PIs having isomeric structures have 
attracted interests due to their unique thermal 
and optical properties. We have reported the 
relationships between the aggregation 
structures and optical properties of aromatic PIs 
analysed by synchrotron wide-angle X-ray 
diffraction and optical spectroscopy at very high 
pressure up to 8 GPa [1-3]. In this study, 
pressure-induced changes in aggregation 
structures of PIs having bent structures in the 
main chains were investigated based on the 
fluorescence spectra at elevated pressures.  

The structures of PIs used in this study are 
shown in Fig.1a. To generate high pressure up 
to 8 GPa, PI films were loaded into a diamond 
anvil cell (DAC) (Fig. 1b). The fluorescence 
spectra of aBPDC-3HPA PI under high 

pressures are shown in Fig. 2a. A significant 
reduction in the fluorescence emitted from the 
end group (3-HPA) was observed, which is 
originated from the enhanced intermolecular 
energy transfer due to the compression of inter-
chain free volume. The normalized fluorescence 
intensities of sBPDC-3HPA and aBPDC-3HPA 
PIs are plotted against the pressure (Fig. 2b). 
The latter PI having a bent structure showed 
more significant reduction, indicating a looser 
aggregation structure than the former. As a 
consequence, fluorescence properties are 
useful to examine the amount of free volume at 
atmospheric pressure as well as the pressure-
induced variations in aggregation structures of 
PIs having isomeric structures.  
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