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U redox state and speciation of U in contact with magnetite
nanoparticles:
high-resolution XANES, EXAFS, XPS and TEM study
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Advanced synchrotron-based systematic investigations of actinide (An)
and lanthanide (Ln) systems to understand and predict their reactivity
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What is the U/Pu redox state and
speciation after contact with magnetite?
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US* co-precipitation with magnetite
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U%* co-precipitation with magnetite
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U M, HR-XANES / U L, EXAFS
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http://www.verwaltung.uni-dortmund.de/arbeitsschutz/internet/Homepage Zaus/Radioaktiv.JPG
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Kvashnina etal., PRL, 2013 U M4 HR-XAN ES / 15 daVS
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U L3 XAFS/ ~200 days

U-0@235A U-U@ 3.86 A

U-Fe,@3.14 A

N= 1.4 (0.4) U-U@3.85A
N= 5.1 (0.6)

27.08.2015

T T T T T T T
R(A) 3 4

Karlsruhe, XAFS16, |. Pidchenko

cis

2000

1800

1600

1400

1200

1000

AT

Karlsruhe Institute of Technology

HR-TEM on 10000 (UO,,,)

XPSU4f 4 10000

405 400 395 390 385 380 375
Binding Energy (eV)

Institute for Nuclear Waste Disposal



ﬁ U L, XAFS/~200 days AT
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U L, XAFES/ ~200 days
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U M, HR-XANES / ~150 days on air
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U L3 XAFS/ ~250 days on air
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CONCLUSIONS
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U L, HR-XANES / 15 days
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U L. XANES /200 days + oxidized
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EXAFS fit results for 1000-10000 XAFS
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