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fiffi 78 B Fabrication of charge-transfer crystals using electron donor and electron accept-

or particles and their applications

A charge-transfer crystal is a co-crystal composed of a donor and an acceptor molecule. The most
attractive feature of the charge-transfer crystal is their wide variety of properties, such as conductivity,
superconductivity, photoconductivity, and solid-state [uminescence, depending on the combination of donor
and acceptor molecules. Therefore, the synthesis and characterization of organic molecules that form
charge-transfer crystals and their applications to organic electronic devices have been actively studied.

The preparation methods of charge-transfer crystals can be classified into gas-phase, liquid-phase, and
solid-phase methods. Especially, the liquid-phase method is commonly used due to its simplicity. As an
interesting phenomenon in the liquid-phase method, co-crystallization of donor and acceptor particles in the
dispersion has been reported. In the ordinary liquid-phase method, the donor and acceptor molecules are
co-crystallized through the process of association, nucleation, and crystal growth due to the volatilization of
the solvent and mixing of the solution. On the other hand, in the co-crystallization from the particles, the
donor and acceptor particles are co-crystallized through the processes of aggregation, dissolution,
association, nucleation and crystal growth. The phenomenon is interesting in terms of its unique
crystallization process. However, there are only a few reported, and the basic factors affecting the
co-crystallization process are not unveiled.

The purpose of this doctoral thesis is to obtain fundamental factor and explore the applicability of the
co-crystallization of donor and acceptor particles. This doctoral thesis consists of five chapters.

In Chapter 1, the research background and the purpose of this study are introduced.

In Chapter 2, the effect of aging of the particle dispersion and the solubility of the donor particles on the
co-crystallization behavior are investigated.

In Chapter 3, the new fabrication method of charge transfer crystals using the co-crystallization of the
donor and acceptor particles are developed.

In Chapter 4, the fabrication of luminescent charge-transfer crystals using the phenomenon of
co-crystallization of the particles are described.

In Chapter 5, the findings of this study and the outlook of co-crystallization of the particle are summarized.
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