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Understanding of photodecomposition mechanisms of -diketonate ligand and improving the
photodurability of lanthanide complexes

(!College of Life Sciences, Ritsumeikan Univ., 2PRESTO JST)OYoshinori Okayasu,' Yoichi
Kobayashi'*

Suppression of photodegradation is important for applications in sensors and organic light-
emitting devices. Although energy transfer processes from ligands to lanthanide ions have been
extensively studied in recent years, more detailed investigations of the excited-state dynamics
are necessary for unveiling the photodegradation mechanism. In this study, we synthesized
mono- and dinuclear Eu(IIl) complexes with B-diketonate ligands (Eu(PhDK); and Eux(BTP)s)
and investigated the excited state dynamics in detail using femtosecond to millisecond time-
resolved spectroscopic measurements.

The sub-millisecond transient absorption spectra of Eu(PhDK); in acetonitrile show a positive
signal at 320 nm immediately after the excitation. This signal was not observed for Y(PhDK)3,
suggesting that it originated from electron transfer from the ligand to the Eu(Ill) ion.
Eu(PhDK); is more decomposed than Y(PhDK)s, and the electron transfer process promotes
photodecomposition.
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Fig.1 (a) Chemical structure of the
Eu(Ill) complexes. (b) Transient
absorption spectra of Eu(PhDK); in
acetonitrile (10 uM) on sub-
millisecond timescales with a 355 nm
nanosecond laser pulse (2.5 m]
pulse ') under a nitrogen atmosphere at
room temperature.



