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Summary

Applicant for degree : Engineering

Atsushi Shiraishi

Title of thesis

Development of NIR sensitized iodonium salt-based initiators and amidinium salt-based
photobase generators

Photopolymers are widely applied to microfabrication or coating. Recently, increase in
their sensitivity and development of near infrared (NIR) sensitive photoinitiators are one of
the most important requirements from a viewpoint of sustainable engineering.

In this thesis, fundamental investigation on the relationship between the structure of the
1odonium salts and the reactivity under the NIR photoirradiation were performed. It was found
that sensitivities of the iodonium salts with weakly coordinated anions as the counter ions are
high owing to the effective electron transfer after photoexcitation. The efficiency of free-radical
species and that of cationic species as the photoinitiators depend on the photoirradiation
wavelength. Based on these findings, cationic photopolymerization of polyfunctional aziridine
compounds with the ilodonium salts as the photoinitiators were performed by NIR
photoirradiation.

Furthermore, the material design for the NIR induced free-radical / cationic hybrid
photocuring system was examined. Since the iodonium salts can generate both cationic and
free-radical species, interpenetrating polymer network (IPN) materials was successfully
obtained by using the hybrid curing initiator and a mixture of free-radical or cationic
polymerization monomers.

Electron transfer quenching rates of several capped DBU were investigated with ultrafast
transient absorption measurements. Introducing sensitizing unit on the anion moieties was
the most effective for increasing photoactivity owing to accelerating electron transfer from the
sensitizer to the salt.

Those fundamental findings are quite important for the developing novel highly reactive
photoinitiators and novel photopolymer system sensitive to NIR.

-
1. ERIIS00GEREICE DD L,
2. ARk, V7o TIERT A EEFAIE T 5,
3. FAMIZA 4R FEREHERTDZ &,



