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Usually, the photopolymerisation of ftinctionalised monomers and oligomers requires

the addition of one or several photoinitiators to the formulation. The light of typically used

mercury lamps 1>250 nm) is mainly absorbed by the photoinitiator leading to initiating species

(radicals) with a high quantum yield.

The introduction of excimer lamps as monochromatic V sources with an intense

short-wavelength emission opens up new possibilities for a photoinitiator-free initiation of the

acrylate polymerisation. Like most other organic compounds, acrylates strongly absorb light

with a wavelength shorter than about 220 to 240 nm, and they can therefore be directly excited

by the 222 rm excimer radiation from a KrCl* lamp.

Real-time FTIR-ATR spectroscopy was used to study the reactivity of various neat

acrylates. Depending on the absorption coefficient, aliphatic acrylates can be cured up to a

thickness of several microns whereas for highly absorbing aromatic acrylates, the depth of cure

reaches only some hundred nanometres. Since the radical yield is low, photopolymerisation

without photoinitiator has to be performed in an inert atmosphere.

Laser photolysis experiments were carried out with a KrCl* excimer laser (pulse width

20 ns, up to mJ per pulse) to investigate the primary processes of the direct initiation.

Additionally, quantum chemical calculations were performed to assist the interpretation of the

photolysis data. For all acrylates studied, direct excitation at 222 nin first leads to the

formation of a triplet state which is highly localized at the vinyl double bond (and not at the

carbonyl group). This triplet state may undergo different reactions like inter- and

iritramolecular hydrogen transfer and biradical formation as well as the addition to a ground

state molecule (chain start). Our current interpretation of the experimental results and the

quantum chemical calculations will be presented and discussed.


