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carboneous matter to photochromic molecules
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For over 30 years modern electron paramagnetic resonance (EPR) using pulsed techniques
are a major tool to characterize the paramagnetic centers with a metal in model compounds, the
active sites of metalloenzymes and the organic radicals generated by autoxidation or
photochemically. The information provided by the EPR on the composition, structure or the
environment directly related to the paramagnetic center are obtained by analyzing the hyperfine
coupling and sometimes by the quadrupole coupling.

Through several examples as analysis of meteoritic amorphous carbon and charge
speration in the zeolite induced by ionization of organic molecule I will present the advantage and
power of pulsed EPR spectroscopy. The carbonaceous material, whether of terrestrial origin (coal,
ancient cherts, etc ...) or extraterrestrial (carbonaceous meteorites) exhibits paramagnetic defects
which the electron spins can be detected with high sensitivity by electron paramagnetic resonance
(EPR) using a microwave radiation. In particular we have recently shown that the continuous wave
EPR can probe very finely meteoritic Insoluble Organic Matter (MOI). Pulsed and imaging EPR
techniques allowed to demonstrate an extreme enrichment in deuterium radicals of the MOI of the
Orgueil meteorite. The very detailed analysis and nondestructive of this carbon material shows that
it is a good marker of memory of the past.

Photoinduced charge separation is an essential step in the photochemistry of polyaromatics.
In solution, this critical step is often hampered by a rapid recombination in the time scale of pico
and nano seconds. It is known that under certain conditions, the recombination reaction can be
slowed down considerably in the pore volume of zeolites and solid micro-and macroporous.
However, knowledge of the phenomena is very partial in particular characterization of the electron
photoéjecté was virtually unknown. The main innovative aspect of these results reside in the



formation and characterization of spontaneous ionization and sustainable polyaromatic molecules:
biphenyl, naphthalene, anthracene adsorption in the pores of zeolite ZSM-5. Yields (~ 100%) and
the lifetimes of radical cations and trapped electrons (~ 1 month) allowed characterization of very
thin entities cation radicals and the electron-electron-hole pairs resulting from electron transfer with
the subsequent network of the zeolite. The continuous and pulsed EPR spectroscopies have
provided decisive results regarding the ionization yields and characterization of spin carriers.
Finally 1 will present some preliminary results on the EPR studies of photochromic HABI
molecules.
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