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Abstract

Technetium is an artificial element produced after fission of uranium in nuclear reactors™. *Tc
is one of the most important fission product found in dissolution solutions of used nuclear
fuel™. In nitric acid medium, technetium is found at +VI1 oxidation state as pertechnetate anion
TcOy. Due to the large amounts of *Tc produced by nuclear fission and to the long half-life of
this radionuclide (2.1 x 10° years), technetium is an element of particular importance in nuclear
waste management®. In this work, technetium cryptands in nitric acid medium are studied. The
large size and low charge density of the oxoanion make selective recognition in aqueous
solution a great challenge.

For this purpose, a “polyammonium cage” ligand™* was studied for the pertechnetate anion
recognition in nitric acid solution. Coordination studies were performed with its inactive
surrogate, the perrhenate anion (ReOy), by Infrared and RAMAN spectroscopies, single crystal
XRD (Figure 1) and DFT calculations. As shown in Figure 1, the ligand conformation adapts
itself to let one perrhenate anion enter the cavity (cage size expansion, hydrogens of the
protonated amines directed towards the inside of the cavity). The complex stabilization is
achieved by direct hydrogen bonds formation between the azacryptand and the perrhenate
anion.

Figure 1 : Crystallographic structures a) free ligand H¢L and b) complex
[(ReO,)(HeL)].(Re04)1.5(NO3)3 5(H,0)s

References

[1] Sekine, T., Hiraga, M., Fujita, T., Alib, A. M. and Yoshihara, K., J. Nucl. Sci. Technol., 1993, 30,
1131-1135

[2] Shi, K., Hou, X., Roos, P. and Wu, W., Anal. Chim. Acta, 2012, 709, 1-20

[3] Lieser, K. H., Radiochim. Acta, 1993, 63, 5-8

[4] Amendola, V., Alberti, G., Bergamaschi, G., Biesuz, R., Boiocchi, M., Ferrito, S. and Schmidtchen,
F.-P., Eur. J. Inorg. Chem., 2012, 2012, 3410-3417

[5] Alberto, R., Bergamaschi, G., Braband, H., Fox, T. and Amendola, V., Angew. Chem. Int. Ed., 2012,
2012, 9772-9776



