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Abstract: In the presence of anthraquinone-2-sulfonate(AQS), the reduction of U(VI) by Shewanella putrefaciens
(S.putrefaciens) was investigated under anaerobic environment. The influences of different concentrations of AQS, heavy
metal ions (e.g., Cu®", Ca®*, Cr*") and toxic organic compounds on the reduction of U(VI) were studied. The experimental
results show S.putrefaciens is capable of utilizing various organic acids as electron donors and AQS as a electron shuttle
vector to reduce U(VI) efficiently under anaerobic condition. At low concentration of 0—2 mol/L AQS is an effective
accelerator for bioreduction of U(VI). However, when the concentration of AQS is more than 2 mmol/L, the effect of
acceleration is gradually decreased with increasing concentration of AQS (2—10 mmol/L). AQS not only acts as an
electron shuttle vector during the reduction process, but also as the competitor for electron from respiration chain.
Meanwhile, Cu®" has a strongly negative effect on the bioreduction of U(VI), as a typical inhibitor of dehydrogenases in
respiration chain. A strong inhibition of bioreduction of U(VI) by Ca®"is also observed. But, the reduction of U(VI) is

only weakly affected by Cr®" and Mn**, and in 60 h the significant change of the concentration of Cr®" in the solution is
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not observed. The effect of metal ions on U(VI) reduction has a positive correlation with their concentrations. Some toxic

organic compounds, such as toluenes, trichloroacetic acid and p-nitrophenol, are capable of being utilized as electron

donors to reduce U(VI) efficiently by S.putrefaciens and be degraded at the same time.

Key words: U(VI); anthraquinone-2-sulfonate(AQS); Shewanella putrefaciens; heavy metal; toxic organic compounds
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Fig. 2 Effect of initial concentration of U(VI) on U(VI)

reduction by S.putrefaciens
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Fig. 4 Effect of AQS concentration on U(VI) reduction by

S.putrefaciens
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Fig. 5 Effect of AQS concentration on reduction of U(VI) in

12 h by S.putrefaciens
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Fig. 6 Effect of electron donors on U(VI) reduction by

S.putrefaciens
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Fig. 7 Effect of toxic organic compounds on U(VI) reduction

by S.putrefaciens
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Fig. 8 Mechanism of AQS mediated reduction of U(VI) with
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Fig. 9 Effect of heavy metal ions on U(VI) reduction by
S.putrefaciens
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