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Reports

Ligand substitution reactions around metal centres in solution are ones of the most basic
chemical reaction which takes place in solution.[1,2] A wide variety of techniques, mainly
based on thermodynamic and spectroscopic properties has been used to get insight into the
mechanism and reactivity. As a general rule, these tools are largely efficient to supply the
formal parameters of kinetics as well as sometimes evidence on the nature of
intermediates.[3] Direct structural information on the close environment around the metal
centre in solution has been limited to the application within the last twenty years of X-ray and
neutron diffraction, and EXAFS technique.[4-6] However, time-dependent experiments with
these techniques have been initiated during the last decade and are mainly devoted to solid
phase processes,[7-11] being very scarce the corresponding studies of liquid solutions. This
could be due to the experimental difficulties and particularly to the high reaction rates usually
shown by reaction involving dissolved inorganic species. One of the reaction showing a rate
slow enough is the aquation of chromijum chloro complexes. Based on our preview
knowledge of these species[12] a kinetic study of this reaction for [CrC1,,(Tr120)6.n](3'“)+ for
n=2,1 was performed by following the changes in the XANES spectra of Cr-K edge. The
spectra were recorded in transmission mode on station BM29 in a specially designed EXAFS
cell[13] every 2.5min. The evolution of three different solutions was monitored, two of them
containing [CrCl,(H,0)s]” 0.5 and 0.1M , and the third one containing [CrCI(H,0)s]*" 0.5M.
The evolution of the systems was followed until no changes was observed in the spectrum,



which meant 16 hours for the first system and 6 hour for the other two. Figure 1 includes the
four XANES spectra recorded during the evolution of the first system, the first and the last
ones and two intermediates. The preliminary analysis of the results shows that the rate of
aquation reaction increases when the initial concentration of the complex is reduced. This
unexpected effect could be explained on the basis of reverse reaction ([CrCi(H0)s]** + CI'—
[CrCl(H,0)4]" + H,0) that becomes important when the initial complex concentration and
concomitantly free chloride concentration is big enough.
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