
4 Joint AIC - SILS Conference

Contribution ID: 78 Type: Oral presentation

Insights into dissipative and oscillatory chemical
reactions by combining X-ray absorption and
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Chemical reactions mainly occur in solution and the use of different techniques to monitor the advancement
of a chemical process in the liquid phase is often a powerful tool to gain a satisfactory understanding of the
underlying reaction mechanism. Among the spectroscopic techniques that have been applied to follow chem-
ical reactions occurring in solution, X-ray absorption spectroscopy (XAS) is a unique method that allows one
to follow the variations in both the local electronic and structural configuration of a selected photoabsorbing
atom. An advancement of this experimental approach is to combine XAS with <sup> 1</sup>H-NMR and/or
UV-Vis spectroscopies. Indeed, XAS and the conventional spectroscopic methods can be considered comple-
mentary. On the one hand, XAS allows one to quantitatively monitor the evolution of species often silent
to conventional detections with an unrivaled degree of accuracy. On the other hand, the fate of the organic
components of the reaction, namely ligands and reagents, can be tracked by <sup> 1</sup>H-NMR/UV-Vis
measurements. Notably, a multivariate and theoretical analysis of the XAS data may further complement the
information acquired on the chemistry of the given reactive system.
In this presentation, we apply our method to gain a comprehensive view on: (i) a prototypical reaction in-
volving the dissipative translocation of the Zn(II) cation from two different organic ligands (see Figure 1) [1],
and (ii) the evolution of the main Bromine-related species during the classic cerium ion catalyzed Belousov-
Zhabotinskii reaction [2].
Through our combined experimental and theoretical approach we gain insights into the nature, concentration
time evolution and structures of the key metal and non-metal reaction species. Our method may prove to be
useful in the toolbox necessary to reach a full mechanistic picture of reactive processes in solution.

Figure 1. Time evolution of the Zn K-edge XANES spectra measured during the dissipative translocation of
the Zn(II) cation between the hexaaza-16-crown-8 and terpyridine ligands.
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