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Upconverting Nanoparticles (UCNPs) doped with Lathanoids generate UV light by
multi-photon absorption of NIR radiation. The emitted UV light at 345 nm and 362 nm
can be used for radiation curing of monomers with suitable photoinitiators.! Cationic
curing systems UCNP stabilized with oleic acid failed, which can be related to
nucleophilic anions in the system.””! Modification of the UCNP with a silica shell in a
microemulsion process and optimization of the monomer mixture can overcome those
disadvantages and facilitates sufficient polymerisation.

Following from this we investigated the use of functionalized silanes like
Azidoundecyltriethoxysilane, which enabled binding of suitable photoinitiators on the
particle surface. A shell of functional silanes like Azidopropyltriethoxysilane is built up
on the particle surface and a Thioxanthone derivative comprising an alkine group is
bound to the particle by an Azide Alkine click reaction. The binding of the
Photoinitiator on the surface of the UCNP enables the direct absorption of the emitted
light without attenuation while travelling through the matrix of the curing system. This
system system was found as useful to cationic polymerization of several epoxies.
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