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Report:

Collected flooding water from the former uranium mine Konigstein (Saxony, Germany) was
supplemented with nitrogen and 10 mM glycerol. The samples were incubated at 30 °C for
six weeks. Samples for EXAFS/XANES measurements were taken each week to investigate
the microbial reduction of uranium(V1) to uranium(1V) kinetically. Previous experiments
revealed that during an incubation time of six weeks the redox potential decreased from 660
mV to 300 mV.

The XANES spectra of the six uranium samples and two prepared references are shown in
Figure 1. The XANES position and its fine structure revealed a biogenic uranium(VI) to
uranium(IV) reduction after an incubation time of 5 weeks. The “yl-shoulder” at 17.175 keV
Is totally suppressed after 6 weeks incubation. Additional, by Iterative Target-Factor Analysis
(ITFA)"* (Tab. 1) the calculated amounts of uranium(V1) and uranium(1V) revealed that
uranium(V1) is completely reduced to uranium(1V) after 6 weeks. After 5 weeks incubation

the sample contains a mixture auf both oxidation states. Within the first 4 weeks of incubation



there was no uranium(V1) reduction verifiable. The results show that naturally occurring
anaerobic microorganisms within the flooding water of the former uranium mine Koénigstein
are able, only in the presence of 10 mM glycerol, to reduce uranium(VI) to uranium(IlV)

completely and thus could by an

alternative for the conventional waste
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Figure 1. U-L;; XAS spectra of microbial uranium(VI) reduction during 6 weeks incubation.
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