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Charge Transfer in Molecular Aggregation of Aromatic Polyimides

The concept of charge transfer (CT) theorized by Mulliken in 1952!’ was
introduced into polyimides (PIs) by Dine - Hart and Wright in 19712’ . Since that
study, CT theory has been used to explain a number of intrinsic properties of
polyimides such as color, fluorescence, photoconductivity, electroconductivity, and
glass transition. Now the significance of CT states is increasing especially in
polyimide as a functional polymer.

As pointed out by Frank®’ , questions and arguments concerning CT in
polyimides arise mainly for following reasons ; (1) There has been little direct
evidence for CT in conventional polyimides. (2) The CT bands overlap with other
absorption bands. (3) Differentiating between intermolecular and intramolecular
CT can be difficult in the solid state.

Among many intrinsic properties fluorescence and photoconductivity must be
essentially appropriate to investigate a role of CT in polyimides. Nevertheless,
why do questions still remain about these properties of PI (PMDA /ODA), the
most widely studied polyimide ? A key to solve the problem exists in the packing
of PI(PMDA/ODA) molecular chains in the film state.

It may lead to a more quantitative deal with science and technology of
polyimides to elucidate in this paper the mechanisms of fluorescence and
photoconductivity of PIIPMDA/ODA) in terms of intermolecular CT.
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