
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-5108-7970-6 

Plutonium Futures: The Science 
2018 

San Diego, California, USA 
9 - 14 September 2018 

 

 

 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© (2018) by American Nuclear Society 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2019) 
  
For permission requests, please contact American Nuclear Society 
at the address below. 
  
American Nuclear Society 
555 North Kensington Avenue 
La Grange Park, Illinois 60526 
USA 
 
 
Phone:  (800) 323-3044 
 (708) 352-6611 
Fax:  (708) 352-0499 
 
www.ans.org 
 
Additional copies of this publication are available from: 
 
Curran Associates, Inc. 
57 Morehouse Lane 
Red Hook, NY 12571 USA 
Phone:  845-758-0400 
Fax:      845-758-2633 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



TABLE OF CONTENTS 
 
 
 

WIPP OPERATIONS AND THE DISPOSAL OF PLUTONIUM .................................................................................... 1
T. Shrader 

 

THE ADVANTAGE OF FISSION FRAGMENT DAMAGE ............................................................................................ 2
M.K. Meyer, S. Pimblott, S. Zinkle, M. Lang 

 

PLUTONIUM ALLOYS AND DELTA PHASE STABILITY: SOLUTE ELEMENT DIFFUSION 
PLAYS AN IMPORTANT PART IN THE MARTENSITIC REVERSION PROCESS AND THE 
CORROSION PHENOMENON .......................................................................................................................................... 4

B. Oudot, B. Ravat, A. Perron, L. Jolly, C. Gueneau, F. Delaunay 
 

EFFECTS OF IRRADIATION-INDUCED ELECTRONIC EXCITATION ON SIMPLE AND 
COMPLEX OXIDES............................................................................................................................................................. 6

C. Tracy 
 

ATOM PROBE TOMOGRAPHY ANALYSIS OF PLUTONIUM .................................................................................. 8
D. Reilly, E. Buck, A. Casella, J. Corbey, T. Lach, T. Meadows, D. Perea, K. Pitts, J. Schwantes 

 

DEPENDENCE OF MECHANICAL PROPERTIES OF ACTINIDES ON NANO-GRAIN 
STRUCTURE AND ALLOYING ADDITION DISTRIBUTION ..................................................................................... 9

A.V. Karavaev, V.V. Dremov, F.A. Sapozhnikov, G.V. Ionov 
 

PERSPECTIVES IN USING RAMAN SPECTROSCOPY FOR CHARACTERIZING THE 
MICROSTRUCTURE OF PLUTONIUM-BEARING MATERIALS ............................................................................ 12

L. Medyk, P. Simon, A. Canizares, D. Manara, R.J.M. Konings, J.Y. Colle, R. Vauchy, C. Valot, G. Montagnac, 
P.M. Martin 

 

SOLUBILITY, HYDROLYSIS AND SOLID PHASE FORMATION OF HEXAVALENT PU IN 
ALKALINE NACL SOLUTIONS...................................................................................................................................... 15

D. Fellhauer, J. Schepperle, T. Schramm, X. Gaona, D. Schild, O. Walter, J. Rothe, M. Altmaier, H. Geckeis 
 

PU TRANSPORT MECHANISMS IN THE ENVIRONMENT: FIELD EVIDENCE, CONCEPTUAL 
MODELS, EXPERIMENTAL DATA, AND REMEDIATION STRATEGIES ............................................................ 17

M. Zavarin 
 

EXAMINATION OF THE EFFECT OF ALPHA RADIOLYSIS ON PU(IV/V) SORPTION TO 
MINERALS USING MULTIPLE PU ISOTOPES ........................................................................................................... 18

A. Schnurr, B. Powell 
 

TERRESTRIAL DISTRIBUTION OF PU IN CHINA: A REVIEW OF PUBLISHED DATA ................................... 20
S. Li, Q. Guo 

 

THE BIOGEOCHEMISTRY OF ACTINIDES SCIENTIFIC FOCUS AREA AT LAWRENCE 
LIVERMORE NATIONAL LABORATORY................................................................................................................... 24

M. Zavarin, A.B. Kersting, E. Balboni, J. Begg, Z. Dai, S. Hellebrandt, Y. Jiao, R. Kips, H. Mason, R. Maxwell, K. 
Morrison, C. Pan, C. Pilgrim, T. Parsons-Davis, S. Tumey, B. Powell, W. Casey, C. Booth, G. Law, H. Geckeis, F. 
Quinto, D. Kaplan 

 

LASER SPECTROSCOPY AND DETECTION OF ACTINIDES/LANTHANIDES IN SOLUTIONS...................... 25
I. Izosimov 

 

STATE AND COMPOSITION OF U CONTAINED WITHIN FUKUSHIMA DAIICHI DERIVED 
EJECTA PARTICULATE: IMPLICATIONS FOR NEAR-SURFACE ACTINIDE 
CONTAMINATION AND SPECIES MOBILITY ........................................................................................................... 29

P.G. Martin, Y. Satou, T.B. Scott 
 

PU REDOX CHEMISTRY IN THE PRESENCE OF IRON-BEARING MINERALS AND EDTA ........................... 33
N.A. Moore, E. Yalcintas, D.T. Reed, A.E. Hixon 

 

LOCALIZED SHEAR AND COMPRESSION-TEST DIAGRAMS OF URANIUM ALLOY WITH 
NIOBIUM AND MOLYBDENUM AT DYNAMIC LOADING ..................................................................................... 37

V.A. Pushkov, A.V. Yurlov, A.N. Tsibikov, T.G. Naidanova 
 

LOW TEMPERATURE RADIATION DAMAGE STUDY OF δ-PHASE 239PUGA ALLOYS BY 
NEUTRON DIFFRACTION .............................................................................................................................................. 39

A.I. Smith, S.C. Vogel, J. Zhang, S. Richmond, M. Ramos, J. Gallegos, F.J. Freibert 
 

NON-EQUILIBRIUM CHEMICAL ROUTES TO METAL REDUCTION ................................................................. 40
R. Stillwell, K. Holliday, Y. Idell, J. Jeffries 

 

DEVELOPMENT OF AM-241 BASED MATERIALS USED AS RADIOISOTOPE HEATING 
ELEMENT FOR SPACE APPLICATION ....................................................................................................................... 42

J.F. Vigier, D. Freis, R.J.M. Konings 
 



MICROSTRUCTURE OF δ -PHASE 239PU-2AT.%GA ALLOY AT LOW TEMPERATURE BY 
NEUTRON DIFFRACTION PEAK PROFILE ANALYSIS ........................................................................................... 45

A.I. Smith, J. Zhang, B. Clausen, S.C. Vogel, D.W. Brown, F.F. Freibert 
 

OUT WITH THE OLD AND IN WITH THE NEW: PLUTONIUM MATERIALS RESEARCH 
ENHANCEMENTS AT LOS ALAMOS NATIONAL LABORATORY ........................................................................ 46

J.N. Mitchell, T.G. Holesinger, M.M. Schneider, P.H. Tobash 
 

UNDERSTANDING THE ATOMISTIC TO MESOSCOPIC PROCESSES IN URANIUM 
HYDRIDE NUCLEATION AND GROWTH ................................................................................................................... 48

T.G. Holesinger, E.F. Holby, R.K. Schulze, M.T. Janish, M.M. Schneider, E.L. Tegtmeier, A.W. Richards 
 

FEASIBILITY STUDY OF SEPARATION OF PLUTONIUM FROM METALLOGRAPHIC 
EPOXY MOUNTS USING A CREMATED REMAINS PROCESSOR......................................................................... 50

J. Kulis 
 

STUDY ON THE LEACHING OF ACTINIDES FROM NUCLEAR FUEL DEBRIS................................................. 53
A. Kirishima, D. Akiyama, T. Sasaki, N. Sato 

 

THE SELECTIVLY SEPARATION OF CERIUM(III) BY SODIUM BISMUTHATE NANO-
SHEETS ............................................................................................................................................................................... 55

N. Wang, C.T. Yang, S. Hu 
 

THE SELLAFIELD PLUTONIUM STORAGE CAN SURVEILLANCE PROGRAMME: 
CHARACTERIZATION OF PUO2 AFTER EXTENDED STORAGE.......................................................................... 56

M. Carrott, H. Colledge, J. Dodds, M. Farrer, C. Gregson, J. Holt, C. Mason, R. Orr, M. Sarsfield, H.E. Sims, R.J. 
Taylor, L. Walton, S. Woodall, D. Woodhead, J. Hobbs, H. Steele 

 

GNEP-SPONSORED FEASIBILITY STUDIES OF MOX FUEL CYCLES IN AMERICAN BWRS 
AND PWRS .......................................................................................................................................................................... 58

T. Patchana, C. Hove, T. Bajat, D. Bender 
 

THERMAL STABILITY AND CRYSTAL STRUCTURE OF URANIUM NITRIDE ................................................ 66
X. Wang, Z. Long, Y. Hu, K.Z. Liu 

 

STRUCTURAL AND ELECTROCHEMICAL INVESTIGATIONS OF TRIVALENT AND 
TETRAVALENT METAL-DOPED UO2 .......................................................................................................................... 69

S.H. Lim, J. Lee, J. Kim, Y.S. Youn, J.Y. Kim 
 

STABLE-ISOTOPE FRACTIONATION OF NITROGEN BY URANIUM IN NITRIC ACID.................................. 71
J.M. Dorhout, M.P. Wilkerson, S.M. Clegg 

 

RADIOLYTIC RECOMBINATION OF H2, O2 AND N2 OVER PUO2 AND CERAMIC OXIDE 
SURROGATES.................................................................................................................................................................... 73

D. Messer, L. Jones, R. Orr, S. Koehler, S. Pimblott 
 

POSSIBILITY OF ACTINIDE PROTECTION WITH METAL COATINGS ............................................................. 76
T. Kazakovskaya, E. Goryachev, S. Bezrukov 

 

THE TEMPERATURE-DEPENDENT TRANSITION FROM PARABOLIC TO LINEAR OXIDE 
GROWTH ON URANIUM DETERMINED BY GRAZING ANGLE X-RAY DIFFRACTION*............................... 78

C.K. Saw, Y. Idell, W.J. Siekhaus 
 

AES INVESTIGATION OF PLUTONIUM OXIDATION AT HIGH RELATIVE HUMIDITY ................................ 81
S.B. Donald, A.J. Nelson, W. McLean 

 

SPECTROSCOPIC ELLIPSOMETRY INVESTIGATION OF TIME DEPENDENT OXIDATION 
RATES OF URANIUM IN PURE OXYGEN ................................................................................................................... 83

Y. Idell, W. Siekhaus, K. Blobaum, W. McLean II 
 

A STUDY ON THE MICROSTRUCTURE-DEPENDENT HYDRIDING CHARACTERISTICS OF 
URANIUM WITH DIFFERENT COOLING RATES ..................................................................................................... 85

H. Ji, P. Shi, X. Wang 
 

MODELLING THE SURFACE CHEMISTRY OF PLUTONIUM OXIDE.................................................................. 87
J. Collard, N. Kaltsoyannis 

 

EFFECTS OF SPUTTERING ON PU SURFACE BY STM/STS/AES .......................................................................... 89
M.F. Beaux II, N.L. Brito, I.O. Usov 

 

MICROSCOPIC CHARACTERIZATION OF TEARDROP SPECIMENS EXPOSED TO 
PLUTONIUM BEARING MATERIALS .......................................................................................................................... 92

J.G. Duque, J. Narlesky, M.A. Stroud, D. Rios, E.J. Kelly, S.A. Joyce, J.M. Berg, D.K. Veirs, L.A. Worl 
 

THE FIRST PRINCIPLES STUDY OF INTERACTION PROPERTIES BETWEEN REACTIVE 
MOLECULES AND PU-DIOXIDE SURFACE................................................................................................................ 96

B. Sun, H.F. Liu, H.F. Song 
 

VALENCE CONFIGURATIONS AND 5F ELECTRON LOCALIZATION IN PU ME............................................. 98
J.J. Joyce, K.S. Graham, D.P. Moore, P.H. Tobash, J.N. Mitchell, S. Richmond, G.H. Lander 

 

LANTHANIDE AND ACTINIDE IMIDOPHOSPHORANE CHEMISTRY: MOLECULAR 
MODELS OF MIXED-VALENT F-ELEMENT MATERIALS.................................................................................... 100

H.S. La Pierre, N.T. Rice, T.P. Gompa, D.P. Russo, J. Telser, L. Palatinus, J. Bacsa 
 



SYNTHESIS AND CHARACTERIZATION OF TETRAVALENT ACTINIDE COMPLEXES WITH 
NITROGEN DONOR LIGANDS..................................................................................................................................... 102

S. Schone, R. Koditz, J. Marz, P. Kaden, M. Patzschke, P.W. Roesky, T. Stumpf, A. Ikeda-Ohno 
 

CHARACTERIZATION AND KINETIC STUDY OF PLUTONIUM III AND IV OXALATES ............................. 104
C.R. Armstrong 

 

THE SYNTHESIS AND CHARACTERIZATION OF ANHYDROUS ACTINIDE CHLORIDES 
AND ORGANIC CATIONS ............................................................................................................................................. 105

J. Stritzinger, G. Goff 
 

CHEMICAL SEPARATIONS FOR THE NUCLEAR FUEL CYCLE ........................................................................ 107
T.A. Todd 

 

SEPARATION OF NEPTUNIUM FROM ACTINIDES IN ACIDIC FEEDS USING DIFFERENT 
EXTRACTANTS ............................................................................................................................................................... 110

P.K. Mohapatra 
 

CLOSING THE NUCLEAR FUEL CYCLE .................................................................................................................. 112
M.A. Williamson 

 

RADIOLYTIC GAS GENERATION FROM ADSORBED WATER ON THE SURFACE OF PUO2 ..................... 113
L. Jones, R. Orr, H. Sims, S. Pimblott 

 

DEVELOPMENT OF PROCESS MONITORING TOOLS FOR THE URANIUM-PLUTONIUM 
SEPARATION AND PURIFICATION FROM SPENT NUCLEAR FUEL BY LIQUID-LIQUID 
EXTRACTION .................................................................................................................................................................. 115

S. Costenoble, S. Broussard, J. Sinot, V. Vanel, C. Sorel, M. Montuir, M. Miguirditchian, S. Grandjean 
 

PLUTONIUM AND URANIUM COORDINATION IN THE SIC LAYER OF IRRADIATED TRISO 
FUEL .................................................................................................................................................................................. 118

R. Seibert, K. Terrani, J. Terry 
 

PLUTONIUM ENVIRONMENTAL CHEMISTRY: MECHANISMS FOR THE SURFACE-
MEDIATED REDUCTION OF PU(V/VI) ...................................................................................................................... 120

A.E. Hixon 
 

REDOX BEHAVIOR OF PU(III/IV) IN DILUTE TO CONCENTRATED SALINE SYSTEMS ............................. 123
E. Yalcintas, A.N. Gaiser, T. Albrecht-Schmitt, D.T. Reed 

 

SPECIATION OF PLUTONIUM AND URANIUM IN NATURAL SEAWATER AND IN P. 
LIVIDUS SEA URCHIN................................................................................................................................................... 126

M.R. Beccia, B. Reeves, M. Maloubier, T. Dumas, P. Moisy, P.L. Solari, M. Monfort, C. Moulin, D.K. Shuh, C.D. 
Auwer 

 

NEW CHELATING AGENTS FOR PLUTONIUM PULMONARY DECORPORATION....................................... 129
L. Leost, L. Vincent, N. Sbirrazzuoli, J. Roques, A. Van Der Meeren, C. Henning, A. Rossberg, C. Den Auwer, C. 
Di Giorgio 

 

METALLURGY OF PUGA ALLOYS: THE LATEST INSIGHTS INTO δ -PHASE STABILITY 
AND OXIDATION ............................................................................................................................................................ 132

B. Ravat, B. Oudot, L. Jolly, F. Lalire, A. Perron, F. Delaunay 
 

IN STREAM MONITORING OF OFF-GASSES FROM PLUTONIUM FLUORINATION .................................... 136
A. Casella, J. Bello, S. Bryan, R. Clark, C. Delegard, J. Carter, F. Heller, A. Lines, B. McNamara 

 

PROGRESS ON THE THERMOPHYSICAL PROPERTIES OF SOME PLUTONIUM ALLOYS 
AND COMPOUNDS ......................................................................................................................................................... 138

P.H. Tobash, E.D. Bauer, J.N. Mitchell, D.S. Schwartz, F.J. Freibert, S. Richmond, D.W. Wheeler, T.E. Albrecht-
Schmitt 

 

EXAFS STUDIES OF RADIATION DAMAGE AND ANNEALING IN PU .............................................................. 142
D.T. Olive, A.L. Pugmire, F.J. Freibert, C.H. Booth 

 

EFFECT OF GRAIN SIZE ON GALLIUM PRECIPITATION IN GALLIUM-STABILIZED D-
PLUTONIUM: A NUMERICAL STUDY ....................................................................................................................... 144

P. Chen, X. Lai 
 

A NEW PARADIGM IN ACTINIDE RESEARCH: NUCLEAR MATERIALS SCIENCE AT THE 
MICRON-SCALE ............................................................................................................................................................. 145

J. Schwantes, R. Peterson, D. Reilly, R. Clark, D. Perea, R. Buckner, E. Buck, J. Cliff, M. Conroy, T. Lach, P. 
MacFarlan, J.D. Robertson, C. Palmer, T. Palmer, S. Clark 

 

PLUTONIUM AEROSOL INFORMATICS: UNDERSTANDING, COMMUNICATING, AND 
MANAGING RADIATION SAFETY IN PLUTONIUM SCIENCE ............................................................................ 148

M.D. Hoover, L.J. Cash 
 

PU MOBILITY IN THE VADOSE ZONE: INFLUENCE OF ORGANIC MATTER, REDOX 
CYCLING, AND PUO2 DISSOLUTION......................................................................................................................... 152

B.A. Powell, N. Conroy, M. Maloubier, K. Peruski, H. Emerson, D.I. Kaplan, M. Zavarin, A. Kersting 
 

PROBING PLUTONIUM DIOXIDE NANOPARTICLES WITH SYNCHROTRON METHODS .......................... 154
E. Gerber, A. Romanchuk, I. Pidchenko, C. Henning, A. Trigub, S. Weiss, A.C. Scheinost, S. Kalmykov, K.O. 
Kvashnina 

 



INNOVATIVE NUCLEAR CRMS FOR EURATOM SAFEGUARDS AND INDUSTRY ........................................ 155
B. Razvan, Y. Aregbe, N. Banik, J. Bauwens, R. Bujak, R.C. Marquez, A.M.S. Hernandez, K. Toth, E. Zuleger 

 

A COMPARISON OF PLUTONIUM ABUNDANCE IN SOIL FROM SITES IN THE UNITED 
KINGDOM MEASURED WITH HIGH-EFFICIENCY, HIGH-RESOLUTION γ-RAY 
SPECTROSCOPY, NEUTRON ASSAY AND ACCELERATOR MASS SPECTROMETRY.................................. 158

C. Tighe, M. Christl, C. Degueldre, J. Andrew, M.J. Joyce 
 

URANIUM(VI) COMPLEXATION WITH AQUEOUS SILICATES IN THE ACIDIC TO 
ALKALINE PH-RANGE.................................................................................................................................................. 161

H. Losch, J. Tits, N. Huittinen 
 

DEVELOPMENT AND VALIDATION OF A SURROGATE FOR THE PLUTONIUM-GALLIUM 
SYSTEM............................................................................................................................................................................. 163

D.R. Brocklehurst, R.N. Gaudet, J.D. Auxier II, H.L. Hall 
 

TRIVALENT IMPURITIES PROMOTE OXYGEN VACANCY SEGREGATION AND INCREASE 
OXYGEN TRANSPORT AT ACTINIDE OXIDE GRAIN BOUNDARIES................................................................ 165

A.R. Symington, J. Grant, M. Molinari, S.C. Parker 
 

ALIOVALENT ACTINIDE INCORPORATION INTO ZIRCONIUM(IV) OXIDE – 
SPECTROSCOPIC INVESTIGATIONS OF DEFECT FLUORITE STRUCTURES ............................................... 168

M. Eibl, S. Shaw, K. Morris, T. Stumpf, N. Huittinen 
 

WHAT METALLURGICAL PHENOMENA CAN WE DEDUCE FROM HIGH-PRECISION BULK 
DENSITY MEASUREMENTS?....................................................................................................................................... 171

A.N. Marchi, R.M. Holguin, F.J. Freibert 
 

L-BASE LATHE AT LOS ALAMOS NATIONAL LABORATORY........................................................................... 175
W. Brown 

 

THE PRECALC PROJECT: DEVELOPMENT OF A DYNAMIC MODEL FOR PLUTONIUM 
PROCESSING ................................................................................................................................................................... 176

L.E. Roy, C. South, S.Y. Lee, C. Deo 
 

CHARACTERIZATION OF DAMAGE IN SMALL PLUTONIUM SAMPLES ....................................................... 179
M.J. Gibbs, J.N. Mitchell, M.L. Williams, T.A. Martinez, C.D. Archuleta 

 

STUDY OF YOUNG’S MODULUS OF ALPHA AND DELTA PLUTONIUM.......................................................... 180
C.A. Yablinsky, M.J. Gibbs, T.R. Jacobs, M.L. Williams, C.D. Archuleta, T.A. Martinez, T.A. Saleh 

 

ADVANCED X-RAY DIFFRACTION LINE PROFILE ANALYSIS METHODS FOR 
UNDERSTANDING THE MICROSTRUCTURE PROPERTIES DISTRIBUTIONS OF 
PLUTONIUM OXIDE AS A FUNCTION OF PROCESSING CONDITIONS ........................................................... 182

L.E. Sweet, J.F. Corbey, M. Leoni 
 

TOWARDS THE ELECTROLYTIC OXIDE REDUCTION (EOR) OF PUO2: MITIGATING SIDE 
REACTIONS IN THE CERIUM SYSTEM .................................................................................................................... 185

M.J. Monreal, J.M. Jackson, D.A.T. Rodriguez, K.R. Weisbrod, M.F. Simpson 
 

MEASUREMENT OF LENGTH CHANGES IN NATURALLY AGING PLUTONIUM ......................................... 188
S.K. McCall, K.E. Lema, P.B. Mirkarimi, D. Ruddle, J.R. Jeffries, B.W. Chung 

 

FUEL PELLET SWELLING AND FRACTURE IN RESPONSE TO HELIUM RELEASE IN 238PU 
FUEL PELLETS................................................................................................................................................................ 189

R.N. Mulford 
 

PHASE IDENTIFICATION AND THERMOPHYSICAL PROPERTIES EVALUATION OF AS-
CAST AND ANNEALED PU-ZR ALLOYS ................................................................................................................... 193

C. Papesch, A. Aitkaliyeva 
 

MICROFLUIDIC DEVICES APPLIED TO URANIUM AND PLUTONIUM EXTRACTION ............................... 196
J. Drossler, E. Auchter, K. Boland, R. Chamberlin, C. Finstad, G. Goff, Q. Guengerich, D. Kimball, J. Marquez, Q. 
McCulloch, J. Rowley, B. Skidmore, K. Weisbrod, S. Yarbro 

 

A WORKSHOP ON THE HISTORY OF PLUTONIUM PROCESSING AT HANFORD 
WASHINGTON AS THE FOUNDATION FOR MODERN-DAY PLUTONIUM PROCESS 
SCIENCE ........................................................................................................................................................................... 198

F.N. Smith, D.E. Meier, M.K. Edwards, C.R. Armstrong, J.A. Katalenich, A.J. Casella, D.D. Reilly, L. Sweet, J.M. 
Tingey, G.J. Lumetta, W.K. Pitts, C.H. Delegard, D.S. Barnett, M.D. Engelmann 

 

PLUTONIUM ROCK-LIKE OXIDE FUEL (ROXF) SYSTEM, THEIR ONCE-THROUGH 
BURNING AND USAGE .................................................................................................................................................. 202

A.E.M. Mohamed 
 

AN OVERVIEW PLUTONIUM WORK AT NSUF FACILITIES AT LOS ALAMOS NATIONAL 
LABORATORY................................................................................................................................................................. 205

T.A. Saleh, T.J. Venhaus, A.S. Losko, S.C. Vogel 
 

AUTOMATION SEPARATION AND LSC DETERMINATION OF PLUTONIUM ................................................ 207
Q. Xu, Z. Xiong, B. Xia, H. Zhang, H. Ding, W. Liu 

 



COMPUTATIONAL MODELING OF PU (III) OXALATE PRECIPITATION IN ACID 
SOLUTION ........................................................................................................................................................................ 208

J.L. Bair, K.E. Garrett, D.G. Abrecht 
 

PU SURFACE SCIENCE LAB CAPABILITIES AT LOS ALAMOS NATIONAL LABORATORY ...................... 210
K.S. Graham, T. Venhaus, J.J. Joyce, D. Olive, S. Hernandez 

 

RECENT PROGRESS OF URANIUM SURFACE NITRIDATION ........................................................................... 212
K.Z. Liu, X. Wang, Y. Hu, Z. Long, L. Luo 

 

CORROSION OF URANIUM IN LIQUID WATER UNDER CONTAINED CONDITIONS WITH A 
HEADSPACE DEUTERIUM OVERPRESSURE .......................................................................................................... 216

A. Banos, T.B. Scott 
 

COMPARISON OF OXIDATION BEHAVIORS OF UN0.68 AND UN1.66 BY XPS..................................................... 221
L. Luo, Y. Hu, K. Liu, X. Wang 

 

MOLECULAR COORDINATION ON ERBIUM AND PLUTONIUM SURFACES: AN INFRARED 
SPECTROSCOPY STUDY .............................................................................................................................................. 223

J.D. Anderson, K. Campbell, T.J. Venhaus 
 

SORPTION OF TRIVALENT F-ELEMENTS BY BIOMATERIALS OF MARINE ORIGIN - A 
TRLFS AND SOLID-STATE NMR STUDY .................................................................................................................. 224

K.K.K. Kammerlander, N. Huittinen, S. Paasch, T. Stumpf, E. Brunner 
 

TOF-SIMS ANALYSIS OF HYDROGEN WITHIN THE NATIVE PLUTONIUM OXIDE LAYER...................... 226
T.J. Venhaus, S.C. Hernandez, P. Roussel 

 

EXPLORING MESOSCALE PLUTONIUM SURFACE FEATURES VIA ATOMIC FORCE 
MICROSCOPY ................................................................................................................................................................. 228

M.A.S. Cordoba, N. Leon-Brito, R.J. Peterson, M.F. Beaux II, I.O. Usov 
 

EFFECTS OF OXYGEN GAS EXPOSURE ON THE ELECTRICAL PROPERTIES AND 
ELECTRONIC STRUCTURE OF A 7 ATOMIC % GA STABILIZED δ -PU SAMPLE SURFACE ..................... 232

N. Leon-Brito, M.F. Beaux II, I.O. Usov 
 

COMPUTATIONAL TOOLS FOR URANIUM COMPOUNDS.................................................................................. 236
A. Miskowiec, A.E. Shields, J.L. Niedziela, M.C. Kirkegaard 

 

FIRST PRINCIPLES INVESTIGATION OF THE ELECTRONIC AND MAGNETIC STRUCTURE 
OF PU6FE........................................................................................................................................................................... 239

S.C. Hernandez, J.M. Wills 
 

STRONG ANHARMONICITY IN URANIUM: DEEPER UNDERSTANDING THROUGH 
PRINCIPAL VIBRATIONAL MODE ANALYSIS ....................................................................................................... 241

S.P. Rudin 
 

TUNING F-ELECTRON STATES IN USB2 VIA EXTREME CONDITIONS ........................................................... 243
N.P. Butch, R.L. Stillwell, I.L. Liu, S.T. Weir, Y.K. Vorha, N. Harrison, M. Jaime, J.R. Jeffries 

 

SYNTHESIS OF ELECTRICALLY ACTIVE SWITCHED ION EXCHANGE ELECTRODE FOR 
THE REMOVAL OF CESIUM ION ............................................................................................................................... 244

A.F. Tawfic, M.M. Sabry, M.Y. Mohsen 
 

COVALENCY IN AN(III/IV) (AN=PU, AM) HEXACHLORIDES ............................................................................. 248
J. Su, S.A. Kozimor, E.R. Batista, P. Yang 

 

OBSERVATION OF INTENSE X-RAY SCINTILLATION IN A URANYL ORGANIC 
FRAMEWORK ................................................................................................................................................................. 250

Y. Wang, X. Yin, N. Liu, Z. Chai, S. Wang 
 

PROBING URANIUM COMPLEXATION WITH BIO-INSPIRED OCTADENATE 
HYDROXYPYRIDINONATE (HOPO) AND CATECHOLAMIDE (CAM) CHELATORS..................................... 252

K.P. Carter, G.J.P. Deblonde, C.H. Booth, R.J. Abergel 
 

PROBING THE INFLUENCE OF ACIDITY AND TEMPERATURE TO TH(IV) ON 
HYDROLYSIS, NUCLEATION, AND STRUCTURAL TOPOLOGY........................................................................ 253

J. Lin, J.Q. Wang 
 

RADIATION RESISTANT COVALENT ORGANIC FRAMEWORKS FOR ACTINIDE 
SEQUESTRATION: A BREAKTHROUGH UNDER HIGHLY ACIDIC CONDITIONS ........................................ 257

J. Yu, L. Yuan, S. Wang, J. Lan, Z. Chai, J.K. Gibson, W. Shi 
 

THEORETICAL INSIGHTS ON THE ACTINIDE ENDOHEDRAL BOROSPHERENES ..................................... 258
C.Z. Wang, T. Bo, J.H. Lan, Q.Y. Wu, Z.F. Chai, W.Q. Shi 

 

ALPHA ENERGY SPECTRUM FROM A WEAPON’S GRADE PLUTONIUM ...................................................... 261
Y. Wang, D. Olive, S. Richmond, J. Rau 

 

DESORPTION OF PLUTONIUM FROM ALTERED NUCLEAR MELT GLASS COLLOIDS............................. 263
C. Joseph, E. Baboni, T. Baumer, K. Treinen, A.B. Kersting, M. Zavarin 

 

REGULATORY PERSPECTIVES ON PLUTONIUM OXIDATION STATES AT THE WASTE 
ISOLATION PILOT PLANT, CARLSBAD, NEW MEXICO, USA ............................................................................ 264

E.F.U. Santillan 
 



WASTE FORMS FOR THE NUCLEAR FUEL CYCLE .............................................................................................. 268
W.J. Weber, R.C. Ewing, E.R. Vance, D. Gregg, S. Peuget, T. Wiss 

 

EXPLORING AND EXPANDING HIGH OXIDATION STATES OF ACTINIDES ................................................. 272
J.K. Gibson, M. Vasiliu, W.A. De Jong, K.A. Peterson, P.D. Dau, Y. Gong, D.A. Dixon 

 

PU DISSOLUTION YIELD OF A SPENT SFR MOX FUEL AS A FUNCTION OF AXIAL 
POSITION IN THE REACTOR (PHENIX NESTOR-3 TESTS) ................................................................................. 274

N. Reynier-Tronche, E. Buravand, E. Esbelin, L. Huyghe, S. Grandjean, B. Arab-Chapelet, M. Bertrand 
 

MICROSTRUCTURAL CHARACTERIZATION OF PU-BASED FUELS ............................................................... 278
A. Aitkaliyeva 

 

RECENT RESEARCH ACTIVITIES ON THE SEPARATION AND COORDINATION 
CHEMISTRY OF TRANSURANIUM ELEMENTS AT INET .................................................................................... 280

C. Xu, J. Chen 
 

CESIUM SEPARATION FROM AQUEOUS STREAMS BY CALIX-MONOCROWN-ARENE............................ 281
M. Simonnet, Y. Miyazaki, S. Suzuki, T. Kobayashi, H. Shiwaku, R. Doi, T. Yaita 

 

A NEW CHEMICAL ROUTE OF NUCLEAR FUEL (U,PU)O2±D BY ADVANCED THERMAL 
DENITRATION IN THE PRESENCE OF ORGANIC ADDITIVE............................................................................. 285

M. Leblanc, G. Leturcq, E. Welcomme, X. Deschanels, T. Delahaye 
 

PREPARATION OF A NEW WATER SOLUBLE POLYNUCLEAR PEROXIDE COMPLEX OF 
PU(IV)................................................................................................................................................................................. 288

M. Virot, E. Dalodiere, T. Dumas, O.D. Blanco, T. Wiss, P. Moisy, S.I. Nikitenko 
 

A NEW LOOK AT THE CHELATION OF TRANSPLUTONIUM ELEMENTS THROUGH EXAFS 
SPECTROSCOPY............................................................................................................................................................. 290

G.J.P. Deblonde, C.H. Booth, M.P. Kelley, J. Su, E.R. Batista, P. Yang, R.J. Abergel 
 

CHARACTERIZATION OF ISOSTRUCTURAL AN(IV) COMPLEXES WITH HETERO-DONOR 
IMINE LIGANDS.............................................................................................................................................................. 293

T. Radoske, O. Walter, J. Marz, P. Kaden, R. Kloditz, M. Patzschke, T. Stumpf, A. Ikeda-Ohno 
 

SPECTROSCOPIC AND THEORETICAL STUDIES ON THE EXTRACTED COMPLEXES OF 
AM3+/CM3+ BY PURIFIED CYANEX301: MULTI-SPECIES AND REMARKABLE AN-S 
COVALENCY ................................................................................................................................................................... 295

N. Pu, X. He, L. Rao, C. Xu, J. Chen 
 

INVESTIGATIONS INTO PLUTONIUM OXIDATION.............................................................................................. 297
K. Graham, S. Hernandez, J. Joyce, W. Lake, A. Nelson, P. Roussel, T. Venhaus 

 

PLUTONIUM AND URANIUM FROM WEAPONS TESTING: CHARACTERIZING THE LONG-
LIVED SOURCE TERM IN FALLOUT......................................................................................................................... 298

K.S. Holliday, J.M. Dierken, M.L. Monroe, M.A. Fitzgerald, N.E. Marks, R.C. Gostic, K.B. Knight, J.I. Pacold, 
W.W. Lukens, C.H. Booth, D.K. Shuh, G.R. Eppich, K.R. Czerwinski, I.D. Hutcheon, J.W. McClory 

 

ULTRA-TRACE ANALYSIS WITH AMS OF ACTINIDES FROM GLOBAL FALLOUT AND IN-
SITU TRACER TESTS..................................................................................................................................................... 300

F. Quinto, H. Greckeis, K. Hain, U. Mader, M. Plaschke, T. Schafer, P. Steier 
 

ANALYSIS OF PLUTONIUM CONTAINING PARTICLES BY RESONANT LASER-SNMS .............................. 304
H. Bosco, M. Raiwa, M. Weiss, K. Wendt, C. Walther 

 

PLUTONIUM MASS CONTENT ACCURATE DETERMINATION BY CONTROLLED 
POTENTIAL COULOMETRY AT CETAMA .............................................................................................................. 307

S. Picart, Y. Davrain, M. Crozet, D. Roudil 
 

RESEARCH PROGRESS OF PLUTONIUM MEASUREMENT IN THE ENVIRONMENT .................................. 311
W.S. Ren, W. Dong, D. Zhao, H. Huang, W. Wei 

 

OXIDE CONVERSION KINETICS INVESTIGATED BY SPECTROSCOPIC ELLIPSOMETRY....................... 312
L.N. Dinh, R. Gollott, C.K. Saw, J. Stanford, A.J. Nelson, P.G. Allen, C. Gardner, C. Hrousis, W. McLean II 

 

AUGER ELECTRON SPECTROSCOPY OF PLUTONIUM METAL AND OXIDES ............................................. 314
D.P. Moore, T.J. Venhaus, J.J. Joyce, D.T. Olive, S.C. Hernandez, K.S. Graham 

 

ELECTRON AND ION BEAM EFFECTS IN THE QUANTITATIVE ANALYSIS OF PU SURFACE 
CHEMISTRY .................................................................................................................................................................... 316

A.J. Nelson, S.B. Donald, D.J. Roberts, W.A. Talbot, W. McLean 
 

ADSORPTION, DISSOCIATION, AND DESORPTION OF WATER MOLECULES ON THE PUO2 
SURFACE STUDIED BY AB INITIO MOLECULAR DYNAMICS SIMULATIONS.............................................. 319

C. Zhang, Y. Yang, P. Zhang 
 

IDENTIFICATION OF CHLORINE-CONTAINING GASES IN PUO2 STORAGE CONTAINERS..................... 320
D. Rios, J.M. Berg, A.J. Gaunt, J.E. Narlesky, D.K. Veirs, L.A. Worl 

 

EVALUATING COVALENCY FOR PLUTONIUM AND THE OTHER F-ELEMENTS ........................................ 322
S.A. Kozimor, S.E. Bone, S.K. Cary, D.L. Clark, A.S. Ditter, J.N. Cross, M.W. Loble, A. Kerridge, N. Kaltsoyannis, 
S.G. Minasian, V. Mocko, H.S. La Pierre, A.C. Olson, B.L. Scott, S.C.E. Steiber, B.W. Stein, J. Su, D.K. Shuh, M.P. 
Wilkerson, P. Yang 

 



FINGERPRINTS OF ELECTRON CORRELATIONS IN VARIOUS PHASES OF PLUTONIUM: 
ELECTRONIC PROPERTIES OF PU19OS SIMULATING β-PU................................................................................ 326

L. Havela, S. Maskova, P. Javorsky, J. Kolorenc, A. Shick, E. Colineau, J.C. Griveau, R. Eloirdi, T. Gouder 
 

NEW ASPECTS OF ACTINIDES (TH, U AND NP) CHEMISTRY IN OXO-SELENIUM SYSTEM ..................... 330
E.M. Langer, E.V. Alekseev 

 

NP AND PU ELECTRONIC STRUCTURE THROUGH METAL-LIGAND MULTIPLE BONDS ........................ 333
A.J. Gaunt 

 

SCHIFF BASE COORDINATION COMPLEXES WITH PU(IV) AND CE(IV)........................................................ 334
B.E. Klamm, M.L. Marsh, C.J. Windorff, D.E. Hobart, T.E. Albrecht-Schmitt 

 

 δ BACK-DONATION IN ANIV METALLACYCLES (AN=TH, PA, U, NP, PU)....................................................... 337
I.A. Popov, M.P. Kelley, E.R. Batista, P. Yang 

 

PLUTONIUM CHLORIDES: A PLATFORM TO EXPLORE ASSEMBLY, STRUCTURE AND 
BONDING .......................................................................................................................................................................... 339

R.G. Surbella, L.C. Ducati, J. Autschbach, J.M. Schwantes, C.L. Cahill 
 

FORMATION AND MIGRATION BARRIER ENERGIES OF POINT DEFECTS IN δ -PU AND δ -
PU-GA ................................................................................................................................................................................ 341

S.C. Hernandez, F.J. Freibert, R. Hoagland, B.P. Uberuaga, J.M. Wills 
 

THEORETICAL ANALYSIS OF THE PROPERTIES OF PU(IV) AND PU(VI) ...................................................... 344
P.S. Bagus, C.J. Nelin 

 

EXPLORING THE TOPOLOGY AND ELECTRONIC COORELATIONS IN PUB4 .............................................. 348
L.E. Winter, H. Choi, W. Zhu, S. Cary, Z. Huang, R.D. McDonald, V. Mocko, B.L. Scott, P.H. Tobash, J.D. 
Thompson, S.A. Kozimor, E.D. Bauer, J.X. Zhu, F. Ronning 

 

ENVIRONMENTAL CHEMISTRY OF PLUTONIUM................................................................................................ 349
H. Geckeis, M. Zavarin, B. Salbu, O.C. Lind, L. Skipperud 

 

PLUTONIUM OXIDATION AND CORROSION WITH EXAFS ............................................................................... 351
A.L. Pugmire 

 

FOCUSED ION BEAM AND MICROANALYSIS OF URANIUM AND PLUTONIUM MATERIALS 
FOR NUCLEAR FORENSICS ........................................................................................................................................ 353

B.W. Chung, S.B. Donald, D.J. Roberts, W.A. Talbot, D.D. Ashley, N.E. Teslich, A.J. Nelson 
 

DETECTION AND ANALYSIS OF MOLECULAR SPECIATION FOR ASSESSING CHEMICAL 
BEHAVIOR ....................................................................................................................................................................... 355

M.P. Wilkerson, J. Bargar, D.L. Clark, S.D. Conradson, A.S. Ditter, J.J. Joyce, S.A. Kozimor, D.T. Olive, A.L. 
Pugmire, A.R. Ross, B.L. Scott, J.T. Stritzing, G.L. Wagner, A.D. Wall, S. Webb 

 

PROCESS MONITORING FOR PLUTONIUM CONTENT OF U-TRU ALLOYS .................................................. 357
B.R. Westphal, S.X. Li, D.A. Sell, J.C. Westphal 

 

ON-LINE MONITORING OF PU: SPECIATION CHARACTERIZATION, 
SPECTROELECTROCHEMICAL ANALYSIS, AND REAL-TIME QUANTIFICATION FOR 
CODCON PROCESS ........................................................................................................................................................ 359

A.M. Lines, S.R. Adami, S.I. Sinkov, A.J. Casella, G.B. Hall, J.R. Allred, G.J. Lumetta, S.A. Bryan 
 

ROLE OF CARBON OXIDES ON GAS FORMATION THROUGH RADIOLYSIS PROCESS IN 
NUCLEAR STORAGES ................................................................................................................................................... 362

L. Berlu, L. Venault, J. Vermeulen 
 

DEVELOPMENT OF RAPID SEMI-EMPIRICAL QUANTUM MODELS FOR PLUTONIUM 
SURFACE CORROSION ................................................................................................................................................. 364

N. Goldman, B. Aradi, R.K. Lindsey, L.E. Fried 
 

PHOTOELECTRON SPECTROSCOPY STUDY OF H2O ADSORPTION AND DISSOCIATION 
ON OXIDIZED PU METAL ............................................................................................................................................ 368

L. Jolly, B. Ravat, B. Oudot, F. Delaunay 
 

A CATALYTIC APPROACH TO THERMAL RECOMBINATION OF H2 AND O2 OVER THE 
SURFACE OF PUO2 AND PUO2 SURROGATES......................................................................................................... 369

T.A. Donoclift, R.M. Orr, H.E. Sims, S.M. Pimblott 
 

THE INITIAL KINETICS AND CORROSION MORPHOLOGY FOR REACTION OF PU2O3-
COATED PLUTONIUM WITH LOW PRESSURE HYDROGEN.............................................................................. 371

G. Li, H. Li, W. Luo 
 

INVESTIGATING THE DEPENDENCE OF HYDROGEN GENERATION FROM HIGH-PURITY 
PLUTONIUM OXIDES ON RADIOLYSIS.................................................................................................................... 373

J.E. Narlesky, D.K. Veirs, M.A. Stroud, J.M. Berg, J. Kulis, E.L. Romero, D. Rios, K.V. Wilson, L.A. Worl 
 

PU ELECTRONIC STRUCTURE AND SPECIATION APPLYING PU M5 EDGE HR-XANES AND 
RIXS ................................................................................................................................................................................... 377

T. Vitova 
 



RECENT DEVELOPMENTS AT THE INTERFACE OF QUANTUM MATTER AND 
PLUTONIUM SCIENCE.................................................................................................................................................. 378

J.L. Sarrao 
 

ACTINIDE CHEMISTRY AND SELECTIVITY REVEALED THROUGH IN VIVO 
CONTAMINATION AND DECORPORATION EXPERIMENTS.............................................................................. 379

R.J. Abergel, G.J.P. Deblonde, D.D. An, S. Gauny 
 

COVALENCY OF ACTINIDES (ANIII, ANIV) WITH CHELATING AGENTS ACROSS THE 
ACTINIDE SERIES (AN = TH TO ES) .......................................................................................................................... 380

P. Yang, E. Batista, M. Kelley, J. Su 
 

INNER AND OUTER SPHERE PLUTONIUM(IV) COORDINATION WITH AMIDE AND 
CARBAMIDE LIGAN ...................................................................................................................................................... 382

D. Guillaumont, E. Acher, C. Berger, T. Dirks, N. Boubals, T. Dumas, C. Tamain, C. Marie, L. Berthon 
 

COMPLEXATION OF PU(VI) WITH N,N,N’,N’-TETRAMETHYL-3-OXA-GLUTAR-AMIDE 
(TMOGA) AND RELATED LIGANDS: OPTICAL PROPERTIES AND COMPLEXATION 
MODES .............................................................................................................................................................................. 383

L. Xu, N. Pu, C. Xu, J. Chen 
 

STRUCTURAL INVESTIGATION OF PLUTONIUM OXALATE SPECIES OVER TIME AND 
COMPARISON OF THEIR OXIDE PRODUCTS......................................................................................................... 385

J.F. Corbey, S.I. Sinkov, L.E. Sweet, C.H. Delegard, A.J. Casella, D.E. Meier 
 

THERMOELECTRIC PROPERTIES OF STRONGLY CORRELATED COMPOUNDS ANPD3 (AN 
= PU, NP)............................................................................................................................................................................ 388

K. Gofryk, J.C. Griveau, E. Colineau, K.A. McEwen, W.J. Nellis, J.L. Smith 
 

MAGNETOSTRICTION OF GA-STABILIZED δ -PU ................................................................................................ 391
N. Harrison, J.B. Betts, M. Jaime, P. Tobash 

 

UNIFYING DFT+U APPROACH FOR PLUTONIUM MODELING ......................................................................... 392
B. Dorado, B. Amadon, F. Bottin, J. Bouchet 

 

FREE-ENERGY CALCULATIONS FOR PLUTONIUM ............................................................................................ 393
P. Soderlind, B. Sadigh 

 

TEMPERATURE DEPENDENT AND REAL TIME STUDIES OF ELASTIC MODULI OF δ -239PU 
AND ALLOYS ................................................................................................................................................................... 396

B. Maiorov, J.B. Betts, F.F. Balakirev, A. Migliori 
 

Author Index 




