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Report:
The molecular reactions of actinides at the solid-water interface play an important role in the retardation of
radionuclide migration in the environment. In recent years, the sorption behavior of neptunium (Np) onto
synthetic and naturally occurring minerals was insufficiently studied. The majority of these studies provide
macroscopic results presenting sorption capacities of the substrates and the effect of selective parameters on
the sorption behaviour. However, for a better understanding of the sorption mechanisms, structural
information on a molecular level of the type of surface complex is still needed.

Recently, comprehensive studies using ATR FT-IR spectroscopy have been carried out to investigate in situ
the formation of neptunyl(V) surface complexes on aluminium hydroxide, namely gibbsite. This substrate
serves as model for more complex mineral systems, e.g. clay minerals. To characterize the surface complex
on amorphous and crystalline gibbsite in more detail, a multiplicity of online monitored experiments were
performed in the presence and absence of atmospheric carbonate in order to illustrate the impact of carbonate
ions on the sorption processes. In the absence of carbonate, only one inner-sphere complex is formed on
amorphous and crystalline gibbsite. In the presence of carbonate and dependent on the crystal structure,
different surface species (inner-sphere and ternary) were derived from the spectra.

The formation of different bound species as a function of carbonate concentration has been reported from
other metal oxide surfaces, in particular for iron minerals investigated by batch experiments, ATR FT-IR and
EXAFS spectroscopy [1-4]. Because the FT-IR spectroscopic data obtained do not provide clear evidence for
the formation of ternary NpO2+-carbonate complexes, further structural information is required.

A series of batch sorption samples of Np(V) onto amorphous and crystalline Al(OH)3 was prepared in
presence and absence of atmospheric carbonate, showing different degree of Np(V) loading. These samples
were expected to reflect the different stages of the sorption processes in analogy to the IR spectra recorded in
situ.

Results.
Due to very low Np concentrations and contamination with Zr, which adsorption edge is close to the one of
Np, an interpretation and analysis of the EXAFS results are difficult. But first fits strengthen the suggestion
of formation of different inner-sphere surface complexes of Np(V) onto gibbsite dependent on the absence or
presents of carbonate. No influence of the cristallinity of the gibbsite sample can be observed with EXAFS
spectroscopy. The formation of ternary Np(V)-carbonato complexes on gibbsite can be proposed from the IR
and EXAFS results. Further IR as well as EXAFS experiments needs to be done to verify these findings.
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