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Photopolymers have become key materials in the
Beyond the

requirement of improvement for some well practiced

development of advanced technologies.

industrial processes, the need of innovation in new
technologies made this field very exciting and dynamic. By
the way, this high activity attracts many young scientists.
beams induced

Conventional lights and laser

photochemical processes in polymeric  materials
concerned with many applications in the radiation curing
area such as coatings, paints, varnishes, adhesives, inks,
or in the photopatterning area such as computer—to—plate
technology, printed circuit board and semi—conductors,
three dimensional elements and

machining, optical

optoelectronic devices... Although all these applications
are based on a very limited set of primary reactions, the
huge amount of photosensitive systems, monomers and
resins, as well as the technical and economical constraints
make the development of photopolymers very challenging
and competitive. Coatings and varnishes represent an
important research activity that has recently taken

advantage of dual-cure systems, powder coating and
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Development of photopolymers:

industrial demand vs. university capabilities
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introduction of
to the

Today, the
photopolymers

water—-based systems.

nanoparticles to the leads
expectation of completely different materials with
enhanced properties, although the development in this
field is now partly limited by the relative low variety of
photoinitiators  commercially available. The rapid
development of laser direct imaging, such as applied to
PCB or CTP, has generated a demand for high speed
photopolymers, particularly for using violet laser diode.
Beside this, the development of photoresists for the i—line
is still particularly promising. New challenges appear that

arise from very recent researches. Among them, flat panel

displays based on OLEDs will require important
researches on specific photopolymers.
In the prototyping area, two—photon absorption

induced polymerization has attracted much attention by
offering high resolution of about 200 nm. This promising
technology will require especially designed photoinitiators.
Concerning the field of active materials in electronics and
polymers, organic

photonics such as conductive

semiconductors, optical storage and waveguides, many
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efforts are focused on the control of the spatial evolution
of the photopolymerization.

The Department of Photochemistry in Mulhouse
(France) has a long standing experience in the field of
photochemistry applied to photopolymers. With a scientific
and technical staff of about 40 persons, industrial
collaborations with companies from all over the word,
of the different

photopolymers cited above are under study. Different

most technical applications of
approaches have been adopted over the years to solve
both

photopolymers.

related to
the basic

academic and industrial problems
Among these approaches,
research represents an important investment in terms of
both time and equipment. It is anticipated that an
important and deep knowledge in the primary (photo)-
chemical processes involved in photopolymers is a major
key for a high research quality and good responsibility to
the industrial demand.

Among the different area of research in the Laboratory,
the investigation of the molecular details governing the
polymerization reaction is of great importance. This is
achieved by developing new laser spectroscopy
techniques that allow the investigation of excited states

and primary processes involved in the different (photo—

Ychemical reactions. This basically concerns the study of
molecules that can initiate the polymerization by either
radical processes or cationic mechanisms, and also the
time evolution of intermediate species such as radicals,
ions, acids, etc:::, that react in secondary reactions as
key intermediates in the whole polymerization reaction.
This has led to many successful applications in the
different fields cited above. This approach does not
exclude some specific services offered on focused
research and development programs.
The basic research gives to the Department of
Photochemistry a starting point from which to apply its
expertise in photochemistry and photopolymers. By

proposing and formulating innovative photosensitive
systems, the lab has become an important help for
industries lacking sufficient expertise or sophisticated
investigation facilities. The whole history of this labs
demonstrates how the synergy between university and
industry builds parts in such a manner that know—how can
be provided at levels from basic research to industrial

achievements.
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B ACC) —37°C 41~44°C <—20C <—20°C <—20C
52 Ed 1. 024(20°%C) 1. 07.(25°C) 0. 999(25°%C) 0. 892(25°C) 1. 046(25%C)
iR N’ =1.449 np> =1.510 np’> =1.452 no>. =1438 np” =1.514
% (mPa:s) 22. 4mPa-s(25°C) 150+30mPa-s(25°C) 12. 8mPa's. (25°C) 5. OmPa's_(25°C) 13. 8mPa's (25°C)
Bl R (C) T72°C (=7 53Uk BR ) | 220°C (0—7 50k BIRE0) | 144°C (0)—7 5ub BR=t) | 130°C (4—7 70k Bamat) | 145°C (JU—7 5ok EARK)
EIERIZR Pl 0.2 2.6 1.0 3.1 1.9
Ameszi gg [EME [EMES ENES [EES [EES
@Y1 (°C) 46°C_(DSC) 94°C_(VESHIEIE) 51°C (VES E) —60°C (DSC) —2°C (DSC)
BEYILEE (UM R1E) 1.108 1. 104 1. 056 0.922 1. 098
In fE = 7.6% 3. 3% 5.5% 3.8% 4. 7%
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