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Visible Light Radical Curing Using Charge Transfer Complexes as Photoinitiators
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Abstract

In recent years, LEDs have come to be used as light sources for photocuring. The wavelength of
light emitted by general-purpose LED light sources is longer than 365 nm. On the other hand, the
absorption bands of many photoinitiators that have been used so far are shorter than 365 nm and
are not compatible with LED light sources. Therefore, to develop photoradical initiators that absorb
in the visible light region, we focused on charge transfer (CT) complexes. CT complexes are
formed by mixing electron-deficient acceptor molecules and electron-rich donor molecules, and
many of them have complex-derived absorption in the visible light region. Furthermore, it is
possible to adjust the absorption wavelength range of the CT complex by combining various donor
and acceptor molecules. We found that when a coating film of a multifunctional acrylate containing
this CT complex was irradiated with visible light, radical polymerization proceeded and it cured. On
the other hand, in systems containing only acceptor molecules or only donor molecules, which are
components of the CT complex, no curing of the multifunctional acrylate was observed by visible
light irradiation. Therefore, it was shown that the CT complex functioned as a radical polymerization

initiator by visible light irradiation.
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