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Plutonium speciation in aqueous solution studied by
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BACKGROUND

Plutonium (Pu): one of the main radiotoxic elements in Spent Nuclear Fuel
Pu may coexist in four oxidation states: Pu(lll), Pu(1V), Pu(V) and Pu(VI)
Precise and reliable experimental techniques are required for Pu speciation
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3D model
Specie Scattering Coordination Average shiftof E,, Debye-Waller
path number, N distance, R(A) AE,(eV) factor, 62(A)2
Pu(lll),, Pu-O 105+1 2.48 (1) -3.2(8) 0.01 (2)
Pu(lv),, Pu-O 11.2+0.5 2.34 (1) -4.4 (5) 0.01(2)
Pu(lV),, Pu-O 83+1 2.29 (1) 0.3(2) 0.01(3)
Pu-Pu 11.7 £3.7 3.66 (3) -9 (5) 0.01 (3)
Pu(V),, Pu-Oax 20+04 1.82 (2) 5.2 (7) 0.0003 (2)
Pu-Oeq 2.7+0.3 2.50 (1) 5.2 (7) 0.0003 (2)
Pu(vl),, Pu-Oax 1.7+02 1.74 (1) 5.5 (9) 0.0006 (5)
Pu-Oeq 3.6+0.4 2.39 (1) 2.5(9) 0.0004 (5)
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CONCLUSIONS

Pu L, and M; edge high-resolution XANES
measured for the first time

All spectra have better energy resolved features: in
Pu(VI1) L, and M. edges high-resolution spectra

M: edge XANES gives new insights into Pu
electronic structure

High-energy resolution XANES technique favours
detection of minor contributions of Pu in oxidation
states mixture
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