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Introduction

* EXAFS spectroscopy is the method of choice to determine the structure
of aqueous metal species. However, the method depends on the
preparation of a sample with only the target species (either for shell fitting
or to derive the spectral reference for linear combination fits).

* Actinide aqueous chemistry is very complex, preventing often the
preparation of a sample, which contains only one species. This means
one can measure only EXAFS spectral mixtures.

* lterative target test factor analysis (ITFA) is able to extract the spectra of
each of the species only, if the speciation, i.e. the relative concentrations
of the species, can be derived from thermodynamic calculations or from
other spectroscopic techniques.!

» We developped a novel approach, which is solely based on an estimate
of the ligand structure. Using this combination of Monte-Carlo simulation
and ITFA, we are able to derive a refined structure of the species from the
mixture.?

» Here we investigate the reliablity of this approach using a well-understood
model system, U(VI) protocatechuic acid.

Conclusions

» Even under ill-defined conditions MCTFA is able to isolate the structure and
the spectra of the pure complexes from the EXAFS spectral mixtures.

* For diluted samples (noisy spectra), i.e. for most environmentally relevant
systems, the prediction of the structure is restricted up to 4-5 A radial
distance.

Theoretical EXAFS spectral mixtures of two U(VI)
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Target transfomation? of x,__, :
Xiest" = [R]* [A1* [R] * %,
Calculate the error (RET) in x,., by using X*
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Result of MCTFA:

Isolated radial pair distribution functions for
complex I, yellow box — reliable, green box -

Derived and theoretical radial distances for
complex |, green box - not reliable
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