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Rapid and simple detection method for radioactive strontium in case of emergency
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Complexes of dipicolinic acid that is used as a new matrix of the
time-of-flight matrix-assisted laser ionization mass spectrometer (MALDI-TOF-MS) with Sr2+, or with
other ions produced from 90Sr by beta-decaying, such as Y and Zr, were analyzed using nuclear
magnetic resonance (NMR) and liquid chromatography (HPLC). As a result, it was found that strontium
and dipicolinic acid form a 1:1 complex, whereas Y and Zr produced by B -decay of 90Sr form high
molecular weight multimers. From the results of this study, it was shown for strontium that the
higher tendency to form a 1:1 complex with the matrix molecule, dipicolinic acid, facilitates the
vaporization of strontium in the MALDI-TOF-MS experiment. This was suggested to be an important
factor leading to the result that monovalent strontium ion was selectively observed by the
dipicolinic MALDI-TOF-MS experiment.
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NMR and HPLC analysis of the interactions between dipicolinic acid and three ions, Sr, Y, and Zr
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