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Changes in spectral properties of aromatic carboxylic acids
on the interaction with metal ions

oM. Kawamura®, H. Ouchi?, and K. Ohashit
! Dept. of Chemistry, Kyushu University, Japan

[Abstract] Absorption and fluorescence spectra are measured for aqueous solution of
mixtures of salicylic acid (SA) and metal ions (Na*, AI**, K*, and Ca®"). The absorption
spectra exhibit very little change by addition of Na*, K*, and Ca?*, whereas a large change by
addition of AI**. The fluorescence intensities are found to increase by addition of Na*, K* and
Ca?*, whereas decrease by addition of AI**. Theoretical calculations are performed for
complexes of SA with a metal ion. For Na*, K*, and Ca?*, the metal ion binds to two oxygen
atoms of the carboxyl group of SA. On the other hand, AI** binds to each oxygen atom of the
carboxyl and hydroxyl groups. Vibrational density of states of the SA moiety in the complexes
is evaluated to decrease under the influence of Na*, K* and Ca?*, reducing non-radiative
decay rates. On the other hand, the density of states increases under the influence of AP,
enhancing non-radiative decay rates. The observed changes in the fluorescence intensities can
be explained accordingly.
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