Investigation on the electronic state TU

of photodegradation processes in optical sensor compounds sz unesiyorechnoooy

Barbara Enko’, Sergey Borisov’, Ingo Klimant’

'Institute of Physical and Theoretical Chemistry, Graz University of Technology, email: barbara.enko@tugraz.at
“Institute of Analytical Chemistry and Food Chemistry, Graz University of Technology

Background

Optical sensors consist of several compounds (dyes immobilised in
polymers) which are sensitive to reactions with singlet oxygen evolving from
luminescence quenching processes in the sensor layer. Today,
photodegradation mechanisms in optical sensors are poorly understood. Itis
of essential interest - especially for sensors consisting of multiple dye
systems - to determine the reaction mechanisms of photochemical sensor
dyes and singlet oxygen to prevent photodegradation processes in optical
Sensors.
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Here we present our initial investigations on the electronic state of two 3 .
compounds in photodegradation reactions with singlet oxygen using a me- 23 g@Plt(tacaC) .
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The obtained absorption spectra clearly indicate that both the ground state A @bs/ nm (e 107/ M cm™)=

and the excited state account for photodegradation, the decisive factor for 4575 (80); 515, (98)

the dominating electronic state being the excitet state lifetime of the dye.

The photochemical system in use consists of two components, one serving
as a singlet oxygen generator(1), the other being the dye of interest (2). By
irradiating both dyes simultaneously, we assure the presence of a singlet
oxygen surplus, mainly produced by the ,,generator” dye in the solution. The
absorption maximum of the investigated dye band is plotted vs. irradiation
duration.
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The concentration and € of 1 in the solution are significantly (2-3x) higher
than the concentration and € of 2a or 2b respectively to assure a singlet
oxygen surplus upon irradiation of 1. Moreover, the irradiation light source for

| 350 400 450 500 550 600 650 700 1 is operated at higher (10x) power with respect to the irradiation light source

for 2. To achieve oxygen saturation in the solution, the cuvette is shaken
wavelength / nm before measurement and before irradiaton.
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