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This thesis describes herein the photodriven electron-transfer processes of the columnar PDI nanostructures for
efficient light-energy conversion by employing the self-assembly models in the corresponding chapters. The
charge separation and the directional charge transport in the following chapters have been clarified by using
time-resolved transient absorption techniques. ‘

In chapter 1, photoinduced electron transfer taking place in the newly synthesized covalently linked
PDI-donor dyad and triad has been studied. PDI derivatives employed in this study bear electron-withdrawing
cyano or electron-donating pyrrolidone groups at the bay region. Electron-transfer dynamics of monomer PDI
have been obtained for understanding and comparison with those of the PDI mrstacks.

In chapter 2, the nature of the electron migration within the one-dimensional nanobelts of PDI has been
explained spectroscopically during the photoinduced electron transfer from a strong electron donor.

In chapter 3, supramolecular self~assembly systems have been constructed by using various weak interactions to
understand the effect of the distance between the PDI nanoribbons and the donor moieties on the dynamies of
the electron and energy transfer events. ‘

In chapter 4, the effect of mstacking and conformational changes on the photoinduced charge
separation process of PDI, which is covalently attached to electron-donor substituents has been studied in
organic and aqueous media. '

In chapter 5, electron-aceepting columnar PDI nanostructures have been doped with melectron donors
by utilizing strong m—z and ionic interactions in aqueous environment. Charge separation and recombination
processes have been studied to observe the effect of electron transport on the elongation of the lifetime of the
charge-separated states.

In the last chapter, the control of photodriven electron transport within the columnar m—stacks of PDIs by
changing the m—extent of the electron donors has been discussed. The lifetimes of the charge-separated states has
been drastically altered by electron donors with varying mextent due to enhanced charge migration within the
columnar arrays of PDIs.

As described in the above-mentioned chapters, weak interactions can control the mechanism of the
electron transfer within the one-dimensional nanostructures of PDI. Morphological arrangements at nanometer
scale established by such interactions in the active layers of the devices designed for solar energy conversion
have a potential for improving the efficiency.
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