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Probing Fundamental Radiochemical Properties
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Radionuclide-Specific Chemical Sequestration

1 H Periodic Table of the Elements
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Stability Trends and Charge Selectivity
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Unprecedented Charge-Based Separation
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Controlling the Oxidation State of An lons
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Controlling the Reduction of Chelated Uranyl to Stable Tetravalent U(VI)O, &> U(IV) | | | | |
Uranium Coordination Complexes in Aqueous Solution 17580 17600 17620 17640 17660
Korey P. Carter, Kurt F. Smith, Toni Tratnjek, Gauthier J.-P. Deblonde, Liane M. Moreau, Julian A. Rees, N p (V) 02 é 9 N p( IV) eV
Corwin H. Booth,* and Rebecca J. Abergel® Bk ”I é 9 Bk IV
Cite This: Inorg. Chem. 2021, 60, 973-981 Read Online ( ) ( )
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PUREX: Reduction of Np(V) to Np(IV)
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TALSPEAK-Like An/Ln Separation at Low pH
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A,NalO, Periodate Double Perovskites
(A= Sr, Ca, Ba) (UNLV-U. Sheffield)

Candidate wasteform for I-129 immobilization

Experiment — theory collaboration

» Synthesis &Characterization (N. Hyatt, U. Sheffield)
* Computational modeling (E. Kim, UNLV)

2 PhD students
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Crystal and Electronic Structures of A,NalOg4 Periodate Double Space (P2i/n, Z=2) (P2i/n, Z=2) (Fm-3m, Z=4) | (P2:/n, 2=2)
Perovskites (A = Sr, Ca, Ba): Candidate Wasteforms for 1-129 | group | DFT | Expt. | DFT | Expt. | DFT 1 Expt. DFT
Immobilization a(A) 5.575 5.5365 5.836 5.7591 | 8.444 | 8.3335 8.445

b(A) 5.844 5.7845 5.949 5.7673 5.971
Sarah E. O’Sullivan, Eduardo Montoya, Shi-Kuan Sun,* Jonathan George, Cameron Kirk, c(A) 8.046 79352 8.259 81341 5973
Malin C. Dixon Wilkins, Phlhppe F. Wedk, Eun]a Kim,* Kevin S. Knlght, and Neil C. Hyatt* B (°) 91.03 90.83 90.06 89.93 90 90 89.97
Cite This: inorg. Chem. 2020, 59, 18407-18419 E Read Online V(A3) 261.752 286.708 602.09 301.358
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Expected Impact

 Fundamental understanding of radiochemical properties
* Development of state-of-the-art techniques for characterization
* Development of new reprocessing methods

* Development of new on-line diagnostics methods

* Development of new wasteforms

* Training of next generation radiochemistry workforce
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Conclusion and Next Steps

* Development of chemical structures to control the chemical properties
of various radionuclides of interest -

* Extend to Th/Pa separation in molten salts

* Investigate radiolytic stability

* Process engineering at scale
* Couple separations with optical spectroscopy and mass spectrometry
* On-line diagnostic, forensics analysis

* Opportunities for collaboration

UK-US Academic Network in Nuclear Security and

Nonproliferation Skills Virtual Workshop



