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Real progress has been made over the
last two decades in the Radiation Curing
technlogies where the most prominent
applications were originally related to
the curing of coatings. Nowadays, the
imaging area represents also a large class
of applications in the printing industry
and microelectronics ; the development of
powerful and versatile laser sources opens
up new fascinating applications involving
photopolymers.

The chemistry of the formulation
governs the final properties of the cured
coating. The objects of research are at
present how to further increase the level
of performance (e.g. cure speed, high
percent conversion, hardness and flexi-
bility) to go on and/or designing new
properties such as lower volatility and
toxicity, good adhesion, low shrinkage,
suitable rheology, low odour and moderately
skin irritating monomers, new reactive
diluents, replacement of acrylate monomers
by divinyl ethers, development of water
borne UV curable formulation, photocross-
linkable dispersions, radiation-curable
modified silicones, cationically
polymerizable systems, hydrosilylation
reactive systems. Another important
problem in radical photopolymerization is
encountered with oxygen and leads to
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studies on UV absorbers,
combination photoantioxidants,
barriers.

Remarkable progress
generating compounds have been made in
recent years, e.g. : phosphine oxides, red
shifted absorbing molecules, polymeric
photoinitiators, copolymerizable photo-
initiators, new combinations of compounds,
UV deblockable photoinitiators, water-
soluble photoinitiators, design of
efficient molecules and various
sensitizers, ketones, hydrocarbons, dyes
for light initiated cationic ring opening
polymerization (new trends were recently
concerned with the design of novel
iodonium salts soluble in modified
silicones). The finding of efficient
sensitive molecules in the visible part of
the spectrum or the particular wavelengths
delivered by the lasers presents a
formidable challenge : many photosensitive
compositions have already been proposed
but new systems can still be designed.
Examples of photobase generators and
anionic photoinitiators have been
proposed. Photoinitiator free systems are
receiving a great attention.

A great deal of research-work aimed
at the synthesis of new efficient molecule
with the required properties, the
investigation of excited state processes,

in radical
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the establishment of structure-reactivity
relationships, the determination of the
mechanisms involved in the fast photo-
polymerization of multifunctional monomers
in film matrix intense
illumination. Many other basic studies
would lead to new end-uses and arouse an
increasing interest, e. g. photo-
polymerization in direct and reverse
micells and microemulsions, emulsions,
vesicles, multilayers, crystals, in the
solid state ; topochemical photo-
polymerization, uv curing of liquid
crystalline monomers and oligomers,
magnetic field effects on emulsion photo-
polymerization, photoinitiated charge
transfer polymerization, concurrent cation
radical photopolymerization, photochemical
block- or graft-copolymerization, surface

in air and

photopolymerization of absorbed or
oriented molecules..

New applications are, nowaday,
emerging in the graphic arts, in the
printing plates, in the coating industry,
in laminates, in adhesives, in release
coatings, 1in the paint industry, in
composites, 1n dental materials, in the
three dimensional curing of objects, in
the curing on sensitive substrates, in
modelling... The development of high
intensity excitation sources with well-
adapted emission wavelengths and excimer
UV lamps, as well as EB suitable devices
can help for the development of curing
technologies. Another promising area is
concerned with the applications of laser-
induced processes in the field of
monomeric and polymeric materials for
photoimaging, direct laser writing, laser
patterning in microelectronics, 3D
machining or photostereography, optics..

Two factors will necessarily help to
shape the UV Curing business and perhaps
even accelerate growth rates beyond the
estimates. The first one is the excellent
energy conservation offered by UV Curing
compared to conventional drying
technologies. The second factor concerns

A recent monograph on the subject has been realized :

J.P.Fouassier, “Photoinitiation, Photopolymerization, Photocuring” ,

S

the law on the elimination of industrial
emissions that has provided tight
restrictions on the types and quantities
of volatile organic compounds. A rapid
growth of the market is observed, e.g. 12%
predicted for the US Radcure market in
1995 - 77 million pounds for 450 million
dollars ; 80% for the UV Curing ; coatings
represent 65%, inks 22%, adhesives 13%,
(from RadCure Letter 1/96 and 1/97)-, 9 to
12% recently estimated for the UV/EB
curable market of USA (K.Lawson in RadTech
Europe Conference, Lyon, June 1997) ;8% for
the European acrylates market - 32000 Tons
in 1995, compared to 30000 for North
America, 1000 for South America, 13000 for
Far East, (from H.H.Bankowsky et al. in
Lyon, June 1997)-;8 to 9% for the Japanese
overall RadCure market (monomers 11600
Tons, oligomers 11500 Tons, others :4900
Tons, (J.P.Rajvist in Lyon, June 1997)
Trends for the future include for example
(from papers of K.Lawson, J.P.Rajvist,
H.H.Bankowsky et al. in Lyon 1997)
development of products (e.g. consistent
quality, high purity products, monomer
free oligomers, low viscosity systems for
spray applications, low skin irritating
monomers, non acrylate type monomers,
improved photoinitiators, photoinitiator
free systems, laser curable products, low
VOC raw materials, enhancement of
adhesion...) ; growing applications (e.g.
thick pigmented coatings, antistatic
coatings, coatings with good scratch
resistance or weatherability, silicon
coatings, water reducible coatings, UV
cured powders, optical fibers, pressure
sensitive adhesives, optically clear
adhesives, flexographic inks for wide web
uses, metal decorating, wood products,
automotive uses, stereolithography...) ;
low voltage EB
tunable UV
higher

curing equipment (e.g.
processors, excimer lamps,
lamps, small portable lamps,
intensity UV light sources...).
Radiation Curing represents a fantastic
green technology for a safe environment !

Hanser, Munich, 1995.
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