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Abstract : To maintain a history of the dense aggregation state of a benzophenone-containing polyimide (BP-PIs)
which is generated under very high pressure (~8 GPa), intermolecular photo crosslinking reactions was induced at
very high pressure (8 GPa) to fixate the main chains. FT-IR and UV/vis absorption spectra were measured for the
PI films at ambient pressure before and after UV irradiation to monitor the progress of crosslinking reactions and
the changes in aggregation states of BP-PIs. With the progress of cross-linking, the absorbance of C=0 stretching
vibration of benzophenone was decreased with increasing that of O-H stretching vibration. At the same time, the
UV/vis absorption band showed a bathochromic shift which should be related to the enhanced van der Waals
interactions caused by reduced interchain distances. In particular, the UV/vis spectrum of a PI film irradiated by
UV at 8 GPa showed a significant bathochromic shift even after releasing the pressure. This fact clearly indicates
that the aggregation structures generated under very high pressure could be partly fixed by photo crosslinking, and
it could be possible to maintain the characteristic properties of PlIs associated with the highly dense molecular
packing such as high refractive indices and reduced volumetric thermal expansion.
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Fig. 4 IR absorption spectra of PI film
before and after photo-irradiation.
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Fig. 5 Variations in UV/vis spectra of

PI by applying pressure.
1.0
—— before
—after
0.8 - ; ]
5
@
~ 0.6 -
2
w
g04L
E
0.2 -
FWHT.Y,

0.0 L L L h aal
300 350 400 450 500 550 600 650 700
Wavelength / nm

Fig. 6 Hysteresis in UV/vis spectra
by applying pressure (8 GPa).
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Fig. 7 Hysteresis in UV/vis spectra by
photo irradiation for 30 min.
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Fig. 8 Hysteresis in UV/vis spectra by

photo irradiation for 30 min under

very high pressure (8 GPa).
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