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Experimental

The aim of this study was to investigate the stmadtinfluence of small organic
(hyroxy)carboxylic acids on the sorption of U(VI) the hematite/water interface. The
system was divided in three subsystems which wevestigated: solution phase of
U(VI)/Fe(lll) complexes with several (hyroxy)carbdixc acids, U(VI)-hematite
sorption complexes, and U(VI) sorption complexesha presence of hematite and
(hyroxy)carboxylic acids as ternary systems. Due the partly incomplete/and
unreliable results in the literature for the aquedl(VI) complexes with acetic(ac)-,
succinic-, and tartaric acid the molecular struesuof all present complexes were
determined including their pH speciation by usingAES, FT-IR and UV-Vis. For
malic- , malonic-, lactic-, and citric acid thesttures of the most prominent (highest
spectral activity in EXAFS, UV-Vis) complexes watetermined. The structures of the
sorption complexes in the binary system U(VI)-hateawere determined whereas the
structures of the sorption complexes in the moregtex ternary systems are still under
investigation. The state of the art data analyses \wone by partly self-developed
methods and programs which cover explorative faetmalysis (FA), Monte-Carlo



modeling (MC) of EXAFS spectfaand Landweber iteratidrfor solving ill posed
problems.

Results

While several of the results were already showeoaterences and in annual reports of
our institute we present here as an interestinghodetogical example the
Fe(OH)ac" compleX which might be present in the aqueous phase otetrary
sorption system. The spectrum of the complex walatisd from the spectral mixtures
of the EXAFS pH- series by FA. The starting struettor the MC was taken from a
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crystal structure.

Fig. 1: Left — FA isolated EXAFS (black) with MCpeduction (red) and corresponding Fe-O, Fe-C,Faed

Fe RPDF. Right — U-O RPDF of the first shell deteed by Landweber iteration. Inset — structurehef t

Fe(us-0O)ag™ complex.

The FA extracted spectrum is shown in Fig. 1 togethith the MC result. The MC
calculated radial pair distribution function RPDE&caunts for all spectral features in
the EXAFS as can be seen by the good reprodudtign 1). The Landweber iteration
enables a more detailed analysis of the first Al sii¢his complex. The resulting Fe-O
RPDF shows clearly the asymmetry at the left sidecivis expected due to the
presence of a centrp-O atom. While this central O is up to now onlyagpd for the
solid structure, the developed methods enabledhioffirst time the investigation and
the EXAFS spectroscopic proof of this special atom@irangement for the aqueous
medium. Due to this result the proposed stochiom@te,(OH),ac")* of this complex

is Fey(us-O)ag".
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