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Organizers Issue an Invitation to

Plutonium Futures
—The Science

The second of a series of international con-
ferences on plutonium will be held in Santa Fe,
NM, this summer, July 10–13. It follows the
highly successful 1997 conference, “Plutonium
Futures - The Science,” which attracted over 300
participants representing 14 countries. The U.S.
participants, who made up about 70 percent of
the total participants, came from Department of
Energy national laboratories and a score of uni-
versities and industries. As in 1997, the confer-
ence is sponsored by the Los Alamos National
Laboratory in cooperation with the American
Nuclear Society.

From the beginning, the conference orga-
nizers recognized that there are a multitude of
issues surrounding plutonium and other ac-
tinides and that both short- and long-term solu-
tions to managing the global nuclear materials
threat rest ultimately on the scientific and tech-
nological knowledge base. Thus, one of the
main objectives of the conference is to provide
an opportunity to present and assess our cur-
rent understanding of plutonium and actinide
sciences and to focus on the science needed for
solving important national and international
issues associated with plutonium. Another
equally important objective is to inform the
public, our stakeholders as well as the scientists,
and to attract today’s students who will carry
on the task of solving the nuclear issues
into the next century.

We are pleased to present the
preliminary conference program in
this issue of Actinide Research Quar-
terly.  As in the first conference, we

have an exciting collection of some 180 invited
and contributed papers with topics ranging
very broadly in materials science, transuranic
waste forms, nuclear fuels and isotopes, separa-
tions, actinides in the environment, detection
and analysis, actinide compounds and com-
plexes, and condensed matter physics of ac-
tinides. These papers, presented in separate
oral and poster sessions, will give attendees a
chance to learn about current research outside
of their particular specialties and provide an
opportunity for interdisciplinary discussions
among the participants.

For this year’s conference program, two
striking features to be noted are a dramatic
increase in international papers and a signifi-
cantly increased number of students who have
contributed papers. Both aspects of this confer-
ence are welcome developments after extensive
efforts by the organizers and a few support
staff at Los Alamos who have communicated
with  colleagues worldwide.

With the presentation of the conference
preliminary program in Actinide Research Quar-
terly, the organizers also wish to acknowledge
the Basic Energy Science Office of Department
of Energy for providing funds for the students’
participation and the Associate Laboratory
Directorates for Nuclear Weapons and Threat

Reduction at Los Alamos for their
     generous support of the conference.

  Hope to see you all at the
      conference in July.

           Conference Program Co-Chairs
                         K. C. Kim and Sam Pillay
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This article was
contributed by
M. E. Pansoy-
Hjelvik  (NMT-9).
Others involved
in this work are
J. Laurinat
(WSRTC) and
J. Nixon,
J. Brock,
G. Silver,
M. A. Reimus
and
K. B. Ramsey
(NMT-9).

A 238Pu aqueous scrap recovery glove box
line is being built at the TA-55 Plutonium Fa-
cility with an annual throughput capacity of
several kilograms 238Pu. This new capability
within NMT Division is anticipated to be in
operation by fiscal year 2001 and further sup-
ports NMT’s role as a lead DOE facility for
plutonium processing.

The aqueous line is designed to purify
238Pu-oxide (238PuO2) fuel, used in the fabrica-
tion of general-purpose heat sources (GPHS)
or light-weight radioisotope heater units
(LWRHUs). The heat sources supply the ther-
mal energy used in thermoelectric generators
to power spacecraft for deep space missions
and to heat critical components in the cold
environs of space. The Power Source Tech-
nologies Group, NMT-9, has manufactured
LWRHUs for use in the NASA space program
for approximately 20 years (see Fig. 1). More
recently, Los Alamos manufactured the
GPHSs to power the spacecraft in the Cassini
mission to Saturn (See Actinide Research Quar-
terly, Fall 1996 and Summer 1997).

The purification of 238PuO2 is necessary
because of unacceptable levels of 234U and
other impurities in scrap fuel. Impurities at
levels above GPHS and LWRHU specifica-
tions may impair the performance of the heat
sources. The purification involves a nitric
acid/hydrofluoric acid reflux of the oxide
powder, followed by oxalate precipitation and
filtration. In cases where the 238Pu material
contains gross levels of impurities, it is neces-
sary to treat it through the nitrate anion ex-
change process before the oxalate precipita-
tion step. Plutonium-238 recovered from other
material and various waste forms will eventu-
ally be processed through the aqueous line.
With the expected high levels of impurities in
this material, nitrate anion exchange becomes
an important unit operation in the 238Pu aque-
ous scrap recovery line. The bench-scale ex-
perimental efforts in performing nitrate anion
exchange for 238Pu purification are summa-
rized in this article.

Previous research at Los Alamos in col-
laboration with Reilley Industries focused
on producing an anion exchange resin with

increased safety and high-loading-capacity
characteristics. This work led to the formula-
tion of the polyvinylpyridine-based Reillex-
HPQ resin. The studies showed the resin to be
resistant to radiolytic and thermal degradation
and to display comparable or superior sorp-
tion kinetics in comparison to several other
polystyrene-based resins used for actinide pu-
rification. Based on these studies, the Reillex-
HPQ anion exchange resin was chosen for
238Pu aqueous processing.

Bench-scale experiments are being con-
ducted to demonstrate that high levels of im-
purities are separated from 238Pu solutions us-
ing Reillex-HPQ resin, and to determine if
chemical pretreatment is necessary to maintain
the 238Pu in the (IV) oxidation state. The results
of the bench-scale experiments also determine
the baseline operation method to be used for
the full-scale process. Other work in collabora-
tion with Westinghouse Savannah River Tech-
nology Center (WSRTC) involves heat transfer
calculations to determine the thermal gradi-
ents expected during ion exchange processing.

It is the Pu(IV)-hexanitrato complex in 7
molar (M) nitric acid that sorbs onto the
Reillex-HPQ resin during ion exchange. Main-
taining all of the Pu in the (IV) tetravalent state
is difficult because of the high oxidizing envi-
ronment that develops in 7 M nitric acid con-
taining 238Pu. Most of the plutonium in 7 M
nitric acid is expected to exist in the Pu(IV)
tetravalent state. However, the high alpha ac-
tivity of 17 Ci/gm 238Pu results in an increased
oxidizing environment (more oxidizing radi-
olysis products), which results in the forma-
tion of Pu(VI). The hexavalent state weakly
sorbs to the resin leading to Pu breakthrough
in the effluent waste solutions and low ion
exchange efficiencies.

Our bench-scale studies show that chemi-
cal pretreatment is important for maintaining
238Pu in the (IV) valence state. Greater than 99%
efficiencies using 3 to 5 grams of 238Pu in nitric
acid solutions have been achieved with chemi-
cal pretreatment. Chemical pretreatment was
accomplished using urea, ferrous ammonium
sulfate, and sodium nitrite. Similar results
were obtained using ferrous sulfamate instead

238Pu Aqueous Processing Line
Will Provide New NMT Capability
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of ferrous ammonium sulfate. Without chemi-
cal pretreatment a large percentage of 238Pu is
lost to the effluent and wash streams, most
likely as the Pu(VI) species.

The results of experiments in which
the 238Pu solution had been spiked with high
levels of GPHS impurities showed that
decontamination factors as high as 103 are
achievable.

The heat transfer calculations determined
the maximum bed temperature during load-
ing, washing, or elution for normal column
(continual flow) operation and the equilibrium
temperature for no flow through the column.
The constants in the calculations were 75
grams of 238Pu loaded onto 1.6 liters of resin in
a 3-inch-diameter Pyrex column. The param-
eters varied were 238Pu concentration, flow
rate, and temperature of the Pyrex column
outside wall. The results of the heat transfer
calculations indicate that under full-scale op-
erating conditions, the maximum resin bed
temperature does not exceed 60°C. The opera-
tion of ion exchange columns below this tem-
perature is deemed safe in safety review stud-
ies of ion exchange columns in nuclear
processing. The results of the heat transfer
calculations are available, as necessary, for
process hazards analysis of the full-scale ion
exchange operation.

The heat transfer calculations were based
on a previous study at WSRTC in support of
the 238Pu production campaign to provide ma-
terial to Los Alamos National Laboratory for
heat source fabrication. The heat transfer cal-
culations were performed using a computer
code that incorporated models for absorption
and elution of 238Pu, and for forced and natural
convection within the resin bed.

 Other efforts include current work to de-
velop the separation of fractional levels of tho-
rium from 238Pu solutions utilizing a mixture
of, for example, 0.007 M hyrofluoric acid and
0.45 M nitric acid as the eluant. The method of
using 0.007 M hydrofluoric acid and 0.45 M
nitric acid was developed by F. Marsh at Los
Alamos. Some impure 238PuO2 fuel sources are

expected to have high levels of thorium, which
must be decreased to below the GPHS specifi-
cation of 0.5% during the purification process.
In the past this has proven to be difficult be-
cause some thorium sorption occurs during
ion exchange.

A major effort is also underway to qualify
all of the experimental methodology devel-
oped during bench-scale work for the full-scale
operation. This includes the comminution, dis-
solution and filtration, ion exchange, and
oxalate precipitation processes.

The 238Pu aqueous scrap recovery line
provides a unique capability for the aqueous
purification of 238Pu heat sources as well as
aqueous processing of 238Pu recovered from
other material and various waste forms.

Figure 1. The 238Pu
aqueous recovery glove
box line is being built at
the TA-55 Plutonium
Facility. It is designed to
purify 238PuO2 used in
the fabrication of heat
sources that supply
thermal energy to power
spacecraft for deep
space missions and to
heat critical components
in the cold environs of
space. Three such heat
sources were used on
this Mars Pathfinder
Rover to keep electronic
equipment within normal
operating temperatures.
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Transactinium Science Needs Educational
Rearmament—A Strategic Reinvestment for the Nation

This editorial was
contributed by
David L. Clark,
(Director, G. T.
Seaborg Insti-
tute), NMT-DO.

Transactinium science deals with the
chemical, physical, and nuclear properties of a
large group of elements ranging from thorium
through lawrencium (the actinides), and ruth-
erfordium through the most recently discov-
ered element with atomic number 118 (the
transactinides). (See Fig. 1.) This group of
transactinium elements, which comprises
about 21% of the elements in the periodic
table, is unique because most of these elements
are man-made (with the exception of the first
three members—thorium, protactinium, and
uranium). The remaining elements are either
synthesized by neutron irradiation of uranium
or are produced in atom amounts by bombard-
ments with heavy ions. Another common char-
acteristic of these elements is that they are all
radioactive, which makes their study a particu-
larly difficult and highly specialized field of
science. To perform measurements on highly
radioactive materials requires special facilities,
instrumentation, and training for their safe
handling. In total, these characteristics distin-
guish transactinium science from other
research fields.

A knowledge of transactinium science con-
tinues to be essential to the U.S. and central to
the mission of the DOE, including national de-
fense, energy, environmental restoration, and
radioactive waste management. The U.S. has
not had a long-range policy for the develop-
ment of nuclear power or nuclear fuels. How-
ever, with the growing shortfall of fossil fuels,
the recognition of greenhouse warming, and
the environmentally destructive effects of
burning coal, it is virtually certain that nuclear
energy will assume a greater role in the
nation’s energy policy in the future. Moreover,
it is clear that nuclear weapons technology will
continue to play a key role in national defense
policy for the foreseeable future.

Knowledge and expertise in the produc-
tion, processing, purification, characterization,
analysis, and disposal of transactinium ele-
ments is essential to U.S. national security.
Even if no new radioactive or transactinium
waste were generated, a host of DOE sites re-
quire assessment, cleanup and closure. Our
nation’s future therefore requires a core capa-
bility and expertise in transactinium science
that will allow future decisions in defense and
energy policy to be made based on sound tech-
nical understanding and expert judgement
developed through theory, experiment,
and simulation.

DOE and its predecessors (Manhattan
Project, AEC, ERDA) have a half-century-long
historical commitment and tradition of leader-
ship in transactinium science. Of real concern,
however, is the recognition that the academic
component of the field of transactinium science
is small and shrinking, with the majority of re-
search faculty nearing retirement. The impend-
ing manpower shortage will soon affect all as-
pects of government and industrial nuclear
science and technology. At the national labora-
tories, for example, we recognize that a large
fraction of Laboratory staff will retire within
the next decade. The field of transactinium sci-
ence is becoming subcritical at a time when its
core competence is crucial for our nation’s in-
dustrial, environmental, and scientific survival.
It is strategically important that all of us in-
volved in the science and technology of nuclear
materials take on a more active role in
transactinium science education.

J. Robert Oppenheimer recognized the
strategic value of nuclear science education in
1943 when he initiated weekly technical collo-
quia (see Fig. 2.) to teach Laboratory staff about
the disparate scientific fields that had to coop-
erate to produce the first atomic weapons.

In order to ensure the future of nuclear sci-
ence and technology at the Laboratory, we
must recapture Oppenheimer’s seminal phi-
losophy of teaching our colleagues and our
students about the science and technology of
nuclear materials. This type of educational re-
armament should include new educational

Figure 1. Transactinium
elements in the periodic
table.

The opinions in this
editorial are the
author’s. They do
not necessarily
represent the
opinions of Los
Alamos National
Laboratory, the
University of Cali-
fornia, the Depart-
ment of Energy, or
the U.S. govern-
ment.



5Nuclear Materials Research and Technology/ Los Alamos National Laboratory

1st quarter 2000

programs for our cur-
rent Laboratory em-
ployees, enhanced
interactions with col-
leges and universi-
ties, and improved
student opportunities
(at all levels) at the
Laboratory. The need
for educational rear-
mament goes far be-
yond the future re-
quirements of the
Laboratory. Nobel
Laureate Glenn T.
Seaborg (See Fig. 3.)
argued in 1991:

“Our once un-
challenged preemi-
nence in commerce,
industry, science and
technological innova-
tion is being over-
taken by competitors throughout the world…the educational founda-
tions of our society are presently being eroded by a rising tide of
mediocrity that threatens our very future as a Nation and as a
people.…If an unfriendly foreign power had attempted to impose on
America the mediocre educational performance that exists today, we
might well have viewed it as an act of war. As it stands, we have al-
lowed this to happen to ourselves…. We have, in effect, been commit-
ting an act of unthinking, unilateral educational disarmament.”

We must act now to begin an educational rearmament at the Labo-
ratory in order to help provide an adequate pool of scientists and engi-
neers with the quality and breadth of knowledge to meet the changing
needs of the nation. At Los Alamos, for example, our Laboratory mis-
sion is to enhance global security by ensuring confidence in the safety,
reliability, and performance of U.S. nuclear weapons without testing;
develop technical solutions to reduce the threat of weapons of mass de-
struction; and remediate the environmental and nuclear materials
legacy of the Cold War. However, no program of nuclear stewardship
can be better than the quality of the scientists and engineers doing the
work and providing the necessary leadership. Transactinium science
education is therefore strategically important for the nation.

Figure 2. This famous
historical photograph
shows an early postwar
scientific colloquium at
Los Alamos. Seated
from left to right are
Norris Bradbury,
Robert Oppenheimer,
John Manley, Richard
Feynman, Enrico
Fermi, and J. Kellog.

Figure 3. Nobel Laure-
ate Glenn T. Seaborg
(1913–1999), co-
discoverer of the
element plutonium,
points to element 106—
Seaborgium—recently
named in his honor.
Seaborg devoted his
career to nuclear
science education.
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Plutonium Futures—The Science
Preliminary Program

Sunday, July 9, 2000

`       Conference Registration
La Fonda Hotel Mezzanine

12:00–8:00 P.M.

Session Chair: David L. Clark
La Fonda Hotel, 1:30–5:00 P.M.

Welcome
Fundamentals of Nuclear and Radiochemistry

Introduction to Chemistry and Physics of Plutonium
Overview of the Nuclear Fuel Cycle

La Fonda Hotel Mezzanine, 6:00–8:00 P.M.

Monday, July 10, 2000

Conference Registration
La Fonda Hotel

Session Co-Chairs: Timothy G. George & Bruce Matthews
La Fonda Ballroom, 8:00 A.M.–12:00 P.M.

John Browne
Director, Los Alamos National Laboratory

Welcome

Nikolai Ponomarev-Stepnoi
Academician, Russian Research Centre, Kurchatov Institute

Ernest J. Moniz
Undersecretary of Energy, U.S. Department of Energy

BREAK

Leo Brewer
Department of Chemistry, University of California

“How to Develop New Materials”

Vladimir Onoufriev
International Atomic Energy Agency

“Status and Trends in Plutonium Recycling in Nuclear Power Reactors”

Siegfried S. Hecker
Los Alamos National Laboratory

                                    “Fundamentally, Why Is Plutonium Such an Unusual Metal?”

Conference
Reception

Tutorial Session

Plenary Session
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C377-4

La Fonda Ballroom, 1:30–5:00 P.M.

Self-Irradiation of Pu, Its Alloys and Compounds
L. F. Timofeeva

(GNC RF A.A. Bochvar’s VNIINM, Russia)

Modeling of Delta-Phase Stabilization and Compositional Homogenization in Pu-1 Wt. % Ga Alloys
J. N. Mitchell, F. E. Gibbs, T. G. Zocco, R. A. Pereyra

(Los Alamos National Laboratory)

Radiation Resistance of Gadolinium Zirconate Pyrochlore
S. X. Wang1, L. M. Wang1, R. C. Ewing1, K. V. Govidan Kutty2, W. J. Weber3

(1University of Michigan, 2Indira Gandhi Centre for Atomic Research, India,
3Pacific Northwest National Laboratory)

Plutonium Stabilization in Zircon: Effects of Self-Radiation
W. J. Weber1, N. J. Hess1, R. E. Williford1, H. L. Heinisch1, B. D. Begg2, S. D. Conradson3, R. C. Ewing4

(1Pacific Northwest National Laboratory, 2Australian Nuclear Science and Technology Organisation,
Australia, 3Los Alamos National Laboratory, 4University of Michigan)

BREAK

Inert Matrix Fuels for Incineration of Plutonium and Transmutation of Americium
Hj. Matzke

(European Commission, Joint Research Centre, Institute for Transuranium Elements, Germany)

Capability of the MIMAS Process to Convert the Stockpiles of
Separated Plutonium into MOX Fuel for Use  in LWRs

P. Deramaix, Y. Vanderborck, W. Couwenbergh
(Belgonucleaire S.A.)

Some Less Conventional Options for Plutonium Disposal
W. Stoll

(Germany)

Panel Chair: Paul Cunningham
La Fonda Ballroom, 7:00–9:00 P.M.

Tuesday, July 11, 2000

La Fonda Ballroom, 8:30 A.M.–12:00 P.M.

The Electronic Structure and Elastic Properties of the Actinide Chalcogenides
(U,Np,Pu,Am): The Puzzle of AmTe

P. Wachter1, M. Filzmoser1, J. Rebizant2
(1Laboratorium für Festkörperphysik, ETH Zürich, Switzerland

2European Institute for Transuranium Elements, Germany)

Phase Transitions in Plutonium: New Insights from Diffraction
A. C. Lawson1, B. Martinez1, J. A. Roberts1, R. B. Von Dreele1, J. W. Richardson, Jr.2, A. Mehta3, J. Arthur3

(1Los Alamos National Laboratory, 2Argonne National Laboratory,
3Stanford Synchrotron National Laboratory)

I. Materials
   Science/
   Nuclear Fuels

Plenary Speakers
& Invited Guests
Panel Discussion
—All Participants

II. Condensed
    Matter Physics
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Magnetic Properties Of Pu(1-x) Amx Solid Solutions
M. Dormeval1, N. Baclet1, J. Fournier2

(1CEA-Centre de Valduc, France, 2Université Joseph Fourier LEG-INPG, France)

X-ray Magnetic Scattering from Transuranium Systems
G. H. Lander1, D. Mannix1,2, R. Caciuffo3, N. Bernhoeft4, P. Normile5,

W. G. Stirling5, E. Lidström2, A. Hiess6, C. Vettier2,6, F. Wastin1, and J. Rebizant1.
(1European Commission, JRC, Institute for Transuranium Elements, Germany, 2European Synchrotron

Radiation Facility, France, 3Università di Ancona, Italy, 4Dépt. de Recherche Fond. sur la Matière
Condensée, France, 5Physics Dept., UK, 6Institut Laue Langevin, France)

BREAK

The Stabilization of fcc Plutonium: A Solid-State-Solution-Like Phase of
Stable and Fluctuating Configuration Plutonium

B. R. Cooper
(West Virginia University)

Electronic Structure of α- and δ-Pu from PES Measurements
A. J. Arko, J. J. Joyce, L. Morales, J. Wills, J. Lashley

(Los Alamos National Laboratory)

Resonant Ultrasound Studies of Pu
A. Migliori, J. P. Baiardo, T. W. Darling, F. Friebert, B. Martinez, H. Roder, D. A. Dimitrov

(Los Alamos National Laboratory)

Session Co-Chairs: Sandra Mecklenburg & David E. Hobart
La Fonda Santa Fe Room, New Mexico Room, & Mezzanine, 1:30–5:00 P.M.

Wednesday, July 12, 2000

La Fonda Ballroom, 8:30 A.M.–12:00 P.M.

Aquatic Chemistry of Actinides: Is a Thermodynamic Approach Appropriate
 to Describe Natural Dynamic Systems?

J. I. Kim
(Forschungszentrum Karlsruhe, Institut für Nukleare Entsorgungstechnik, Germany)

Sorption of Plutonium onto Clinoptilolite (Zeolite) Colliods
N. L. Hakem, A. Brachmann, M. Zavarin, A. B. Kersting

(Lawerence Livermore National Laboratory)

Actinide (Pu, U) Interactions with Aerobic Soil Microbes and Their Exudates:
Fundamental Chemistry and Effects on Environmental Behavior

M. P. Neu, C. E. Ruggiero, M. T. Johnson, J. R. Fairlee, J. H. Matonic, L. A. Vanderberg,
L. E. Hersman, L. He, M. M. Cox, D. J. Chitwood, P. D. Gladden, G. L. Wagner

(Los Alamos National Laboratory)

The Interaction of Plutonium with Bacteria in the Repository Environment
J. B. Gillow1, A. J. Francis1, D. A. Lucero2, H. W. Papenguth2

(1Brookhaven National Laboratory, 2Sandia National Laboratories)

BREAK

Poster Session

III. Actinides
     in the
     Environment/
     Separation
     and Analysis
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Transuranium Removal from Hanford High Level Waste Simulants
Using Sodium Permanganate and Calcium

W. R. Wilmarth, S. W. Rosencrance, C. A. Nash, F. F. Fonduer, D. P. DiPrete, C. C. DiPrete
(Savannah River Technology Center, Westinghouse Savannah River Company)

                              Radiolysis of Hexavalent Plutonium in Solutions of Uranyl Nitrate
Containing Fission Product Simulants

P. J. W. Rance1, B.Ya. Zilberman2, G. A. Akopov2

              (1British Nuclear Fuels, Sellafield, Seacsale, Cumbria, UK,  2V.G. Khlopin Radium Institute,
2nd Murinsky Prospekt, St. Petersburg, Russia)

Contribution of the Surface Contamination of Uranium-materials on the Quantitative Analysis
Results by Electron Probe Microbeam Analysis

O. Bonino1, C. Fournier1, C. Merlet2, C. Fucili1, O. Dugne1

(1DCC/DTE/SIM – CEA Valrho BP 111, France, 2 ISTEEM, Université de Montpellier II, France)

La Fonda Ballroom, 1:30–5:00 P.M.

Oxidation/Reduction of Multivalent Actinides in the Subsurface
D. T. Reed1, B. E. Rittman2, S. B. Aase1, A. J. Kropf1

(1Argonne National Laboratory, 2Northwestern University, Evanston, IL)

Gas-Phase Plutonium Oxide Cluster Ions and Initial Actinide Ion Trapping Experiments
J. K. Gibson, R. G. Haire, D. C. Duckworth

(Oak Ridge National Laboratory)

Actinide Science with Soft X-ray Synchrotron Radiation
D. K. Shuh

(The Glenn T. Seaborg Center, Berkeley)

Recent Achievements in the Development of Partitioning Processes of Minor Actinides from Nuclear
Wastes Obtained in the Frame of the NEWPART European Programme (1996-1999)

C. Madic1, M. J. Hudson2, J. O. Lijenzin3, J. P. Glatz4, R. Nannicini5, A. Facchini6,
Z. Kolarik7, R. Odoj8

(1CEA/Saclay, France, 2University of Reading, 3Chalmers University of Technology, 4ITU, JRC, Karlsruhe,
5ENEA, Ispra, Italy, 6Politecnicao Di Milano, 7INE, KFK, Karlsruhe, Germany, 8ISR, FZJ, Juelich,

Germany)

BREAK

Actinide Chemistry: From Test Tube to $B Plant – A BNFL Perspective
P. Parkes

(British Nuclear Fuels)

High Level Waste Partitioning Studies at the Research Centre Jülich
U. Wenzel

(Forschungszentrum Juelich - Institute for Safety Research and Reactor Technology
Section for Nuclear Waste Management)

New Nuclear Safe Plutonium Ceramic Compositions with Neutron Poisons for Plutonium Storage
B. A. Nadykto1, L. F. Timofeeva2

(1RFNC-VNIIEF, Russia, 2GSCRF-VNIINM, Russia)

IV. Actinides/
Processing
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La Fonda Hotel, 6:30–8:30 P.M.

“Plutonium, Nonproliferation, and the Future of Nuclear Power”
J. P. Holdren

(Teresa and John Heinz Professor of Environmental Policy at the Kennedy School of Government and
Director of the Science, Technology, and Public Policy Program, Harvard University)

Thursday, July 13, 2000

La Fonda Ballroom, 8:30 A.M.–12:00 P.M.

Theoretical Predictions of Hydrolysis and Complex Formation
of the Heaviest Elements

V. Pershina
(Institut für Kernchemie, Universität Mainz, Germany)

New Field of Actinides Solution Chemistry; Electrochemical Study on Phase Transfer
of Actinide Ions across Aqueous/Organic Solutions Interface

Y. Kitatsuji1, H. Aoyagi1, Z. Yoshida1, S. Kihara2

(1Advanced Science Research Center, Japan Atomic Energy Research Institute, Japan, 2Department of
Chemistry, Kyoto Institute of Technology, Japan)

Extraction of Lanthanides and Actinides from H. A. Waste by Calix[4]Arenes Bearing CMPO Units
J. F. Dozol, A. Garcia Carrera, H. Rouquette

(DCC /DESD / SEP / LPTE, CEA Cadarache, France)

Two New Insoluble Polymer Composites for the Treatment of LLW:
1. Polypyrrole Doped by UO2

2+ Complexing Polyanions  2. UO2
2+ Complexing Sol-gel Based Compos-

ites. Stability Constants, Leaching Tests, Alpha and Gamma Irradiation
D. Leroy1, L. Martinot1, F. Caprasse1, C. Jérôme2, R. Jérôme2

(1Coordination and Radiochemistry, University of Liège, Belgium, 2Center for Education and Research on
Macromolecules (CERM), University of Liège, Belgium)

BREAK

Waste Forms from the Electrometallurgical Treatment of DOE Spent Fuel:
Production and General Characteristics

R. W. Benedict1, S. G. Johnson1, D. D. Keiser1, T. P. O’Holleran1, K. M. Goff1, S. McDeavitt2, W. Ebert2

(1Argonne National Laboratory-West, 2Argonne National Laboratory-East)

Plutonium and Uranium Disposition in a Sodalite/Glass Composite Waste Form via XAFS
M. K. Richmann, A. J. Kropf, D. T. Reed, S. B. Aase,

M. C. Hash, L. Putty, D. Lexa.
(Argonne National Laboratory, Chemical Technology Division)

Conference Rapporteur: Darleane Hoffman
       (Lawrence Berkeley National Laboratory)

La Fonda Ballroom, 11:30 A.M.–12:00 P.M.

Conference
Banquet

V. Actinides/
   TRU Wastes

Conference
Summary and
Assessment
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Poster Session Presentations

Session Co-Chairs: Sandra Mecklenberg & David E. Hobart
La Fonda Hotel Santa Fe Room, New Mexico Room, & Mezzanine, 1:30–5:00 P.M.

1. XANES and EXAFS Studies of Plutonium (III, VI) Sorbed on Thorium Oxide.
R. Drot1, E. Ordonez-Regil1, E. Simoni1, Ch. Den Auwer2, Ph. Moisy2

(1Université Paris Sud, France, 2CEA Marcoule, DCC/DRRV/SEMP, France)

2.  Effects Of Fission Product Accumulation in Cubic Zirconia
L. Wang, S. Wang, S. Zhu, R. Ewing
(University of Michigan)

3.  Identification of a Physical Metallurgy Surrogate for the Plutonium-1 Wt% Gallium Alloy
F. Gibbs
(Los Alamos National Laboratory)

4. Innovative Concepts for the Plutonium Facilities at La Hague
B. Gillet1, F. Drain2, A. Gresle2

(1COGEMA, France, 2SGN, France)

5.  Anisotropic Expansion of Pu Through the α−β−γ Phase Transitions While Under Radial
Compressive Stress
D. R. Spearing, D. K. Veirs, F. C. Prenger
(Los Alamos National Laboratory)

6. Contribution of Water Vapor Pressure to Pressurization of Plutonium Dioxide Storage
Containers
D. K. Veirs, J. S. Morris, D. R. Spearing
(Los Alamos National Laboratory)

7.  Surveillance of Sealed Containers with Plutonium Oxide Materials
L. A. Worl, J. M. Berg, D. Ford, D. D. Hill, M. Martinez, J. McFarland, J. Morris, D. Padilla,
C. Prenger, K. Rau, C. Smith, D. K. Veirs
(Los Alamos National Laboratory)

8. PuO2 Surface Catalyzed Reactions:  Recombination of H2 and O2 and the Effects of Adsorbed
Water on Surface Reactivity
L. Morales
(Los Alamos National Laboratory)

9. Kinetics of the Reaction Between Plutonium Dioxide and Water from 25 to 350oC:  Formation
and Properties of the Phase PuO2+x

L. Morales1, J. Haschke2, T. Allen1

(1Los Alamos National Laboratory, 2Actinide Consulting)

10. A Conceptual and Calculational Model for Gas Formation from Impure Calcined
Plutonium Oxides
J. L. Lyman, P. G. Eller
(Los Alamos National Laboratory)

11. Status of the Pit Disassembly and Conversion Facility
W. T. Wood, L. T. Christensen
(Los Alamos National Laboratory)

Materials Science
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12. Plutonium Packaging and Long Term Storage
J. A. Lloyd, D. E. Wedmen
(Los Alamos National Laboratory)

13. Phase Composition of Murataite Ceramics for Excess Weapons Plutonium Immobilization
I. A. Sobolev1, S.V. Stefanovsky1, B. F. Myasoedov2, Y. M. Kuliako2, S.V. Yudintsev3

(1SIA Radon, Russia, 2Institute of Geochemistry, Russia, 3Institute of Geology of Ore Deposits,
Russia)

14. Analysis of Strain Anisotropy in Delta Stabilized Pu-Ga Alloys
L. Morales, A. Lawson, J. Kennison
(Los Alamos National Laboratory)

15. Preparation of Actinide Boride Materials via Solid-State Metathesis Reactions and Actinide
Dicarbollide Precursors
A. J.  Lupinetti, J. Fife, E. Garcia, K. D. Abney
(Los Alamos National Laboratory)

16. The Self-Irradiation Driven Enhancement of Diffusion Processes in Nuclear-Safe Ceramics
E. A. Smirnov1, L. F. Timofeeva2

(1Moscow State Engineering Physics Institute [Technical University], Russia, 2All-Russia Scientific
Research A.A. Bochvar Institute of Inorganic Materials, Russia)

17. The Regularities of Diffusion Processes in the Low-Temperature Phases of Neptunium and
Plutonium
E. A. Smirnov, A. A. Shmakov
(Moscow State Engineering Physics Institute [Technical University], Russia)

18. Interdiffusion in U–Pu–Zr and U–Zr–Ti Solid Solutions
O. A. Alexeev1, A. A. Shmakov2, E. A. Smirnov2

(1All-Russia Scientific Research A. A. Bochvar Institute of Inorganic Materials, Russia,
2 Moscow State Engineering Physics Institute [Technical University], Russia)

19. Fundamental Research on Patterns of Time Behavior of the Structure and Properties of
Plutonium Dioxide Produced by Different Process Arrangements
L. N. Konovalov, V. A. Zhmak, Ya. N. Chebotarev,  A. V. Laushkin, V. Ye. Klepatskiy
(A. A. Bochvar All-Russia Scientific Research Institute of Inorganic Materials, Russia)

20. A Combinatorial Chemistry Approach to the Investigation of Cerium Oxide and Plutonium
Oxide Reactions with Small Molecules
J. T. Brady, B. P. Warner, J. S. Bridgewater, G. J. Havrilla, D. E. Morris, C. T. Buscher
(Los Alamos National Laboratory)

21. Destruction of Halogenated Organics with Hydrothermal Processing
L. A. Worl, S. J. Buelow, D. Harradine, D. Hill, R. McInroy, D. Padilla
(Los Alamos National Laboratory)

22. Preparation of Plutonium-Bearing Ceramics Via Mechanically Activated Precursor
S.V. Chizhevskaya, S.V. Stefanovsky
(SIA Radon, Russia)

23. A Single Material Approach to Nuclear Waste Disposal
J. V. Beitz and C. W. Williams
(Argonne National Laboratory)

TRU Waste Forms
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24. Immobilization Of Pu–Containing Solution Using Porous Crystalline Matrix
A. S. Aloy, N. V. Sapozhnikova, A.V. Strelnikov, A. G. Anshits, D. A. Knecht, J. Macheret
(Khlopin Radium Institute, Russia)

25. Immobilization of Pu-Containing Wastes into Glass and Ceramics: Results of US-Russia
Collaboration
E. B. Anderson1, A. S. Aloy1, B. E. Burakov1, L. J. Jardine2

(1Kholpin Radium Institute, Russia, 2Lawrence Livermore National Laboratory)

26. Performance Evaluation of Pyrochlore Ceramic Waste Forms by Single Pass Flow
Through Testing
P. Zhao1, W. L. Bourcier2, B. K. Esser2, H. F. Shaw2

(1G. T. Seaborg Institute for Transactinium Science, 2Lawrence Livermore National Laboratory)

27. Experience of V. G. Khlopin Radium Institute on Synthesis and Investigation of Pu-Doped
Ceramics
B. E. Burakov, E. B. Anderson
(V. G. Khlopin Radium Institue, Russia)

28. Absorption Spectra of Plutonium in Phosphate and Borosilicate Glasses
Yu. A. Barbanel, A. S. Aloy, V. V. Kolin, V. P. Kotlin, A.V. Trofimenko
(V. G. Khlopin Radium Institute, Russia)

29. Microstructure and Thermodynamics of Zirconolite- and Pyrochlore-Dominated Synroc
Samples: HRTEM and AEM Investigation
H. Xu1, Y. Wang2

(1The University of New Mexico, 2Sandia National Laboratories)

30.  Electron Microscopy Study of a Radioactive Glass-Bonded Sodalite Ceramic Waste Form
W. Sinkler, T. P. O’Holleran, T. L. Moschetti
(Argonne National Laboratory)

31. Site Preferences of Actinide Cations in [NZP] Compounds
H. T. Hawkins1, D. R. Spearing1, D. M. Smith1, F. G. Hampel1, D. K. Veirs1, B. E. Scheetz2

(1Los Alamos National Laboratory, 2Pennsylvania State University)

32. Actinide-Zirconia Based Materials for Nuclear Applications: Cubic Stabilized Zirconia Versus
Pyrochlore Oxide
P. E. Raison1, R. G. Haire2

(1Commissariat à l’Energie Atomique, France, 2Oak Ridge National Laboratory)

33. Fundamental Aspects of Actinide-Zirconium Pyrochlore Oxides: Systematic Comparison of the
Pu, Am, Cm, Bk and Cf Systems
R. G. Haire1, P. E. Raison2

(1Oak Ridge National Laboratory, 2Commissariat à l’ Energie Atomique, France)

34. Identification of Source Term of Plutonium in the Environment Around WIPP Site
B. Hooda, C. Ortiz
(Westinghouse)

35. Elimination or Reduction of Magnesium Oxide as the Engineered Barrier at the Waste
Isolation Pilot Plant
M. K. Silva
(Environmental Evaluation Group)
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36. Immobilization of Plutonium-Containing Waste into Borobasalt, Piroxen and Andradite
Mineral-Like Compositions
Yu. I. Matyunin1, S.V. Yudintsev2, L. J. Jardine3

(1SSC RF VNIINM A.A. Bochvar, Russia, 2IGEM RAS, Russia, 3Lawrence Livermore National
Laboratory)

37. Technology and Equipment Based on Induction Melters with “Cold” Crucible for
Reprocessing Active Metal Waste
V. G. Pastushkov, A. V. Molchanov, V. P. Serebryakov, T. V. Smelova,  I. N. Shestoperov
(SSC RF VNIINM, Russia)

38. Handling Liquid Radioactive Wastes That Contain Ammonium Nitrate
V. P. Varykhanov, B. S. Zakharkin, V. S. Kucherenko, V. V. Revyakin, L. N. Solov’yeva
(A. A.  Bochvar All-Russia Scientific Research Institute of Inorganic Materials, Russia)

39. The Myth of the “Proliferation-Resistant” Closed Nuclear Fuel Cycle
E. S. Lyman
(Nuclear Control Institute)

40. Advanced MOX Fabrication Methods for LWR’s
D. Haas, J. Somers, C. Walker, S. Brémier
(Institute for Transuranium Elements, Germany)

41. Synthesis of the U.S. Specified Ceramics using MOX Fuel Production Expertise
V. A. Astafiev, A. E. Glushenkov, V. M. Sidelnikov, G. B. Borisov, O. A. Mansourov
(A. A. Bochvar All-Purpose Research Institute of Inorganic Materials, Russia)

42. Research Program for the 660 Mev Proton Accelerator Driven MOX-Plutonium
Subcritical Assembly
V. S. Barashenkov, V. S. Buttsev, G. L. Buttseva , S. Ju. Dudarev, A. Polanski, I. V. Puzynin,
A. N. Sissakian
(Joint Institute for Nuclear Research, Russia)

43. Continuous Process of Powder Production for MOX Fuel Fabrication According to
“GRANAT” Technology
V. E. Morkovnikov, L. S. Raginskiy, A. P. Pavlinov, V. A. Chernov, V. V. Revyakin,
V. S. Varikhanov, V. N. Revnov
( SSC RF VNIINM, Russia)

44. Fabrication Technology and Characteristics of AmO2-MgO Cercer Materials for Transmutation
Y. Croixmaire, A. Mocellin, D. Warin
(Commissariat À l’Energie Atomique, France)

45. Analysis Capabilities for Plutonium-238 Programs
A. S. Wong, G. H. Rinehart, M. H. Reimus, M. E. Pansoy-Hielvik, P. F. Moniz, J. C. Brock,
S. E. Ferrara, and S. S. Ramsey
(Los Alamos National Laboratory)

46. Modeling of Fission Gas Release in MOX Fuel Considering the Distribution of
Pu-rich Particles
Y. H. Koo, B. H. Lee, D. S. Sohn
(Korea Atomic Energy Research Institute, Korea)

Nuclear Fuels/
Isotopes
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47. Comparative Analysis of Basic Process Arrangements for Converting Surplus
Weapons Grade Plutonium to MOX Fuel
V. P. Varykhanov, E. M. Glagovskiy, B. S. Zakharkin, V. V. Revyakin, O. V. Khauystov
(A.A. Bochvar All-Russia Scientific Research Institute of Inorganic Materials, Russia)

48. Gallium Behavior in Molten Salt Processes of Plutonium Conversion into Nuclear Fuel
V. V. Smolensky1, A. N. Bove1, A. G. Osipenko2, A. V. Bychkov2

(1IHTE, Russia, 2RIAR, Russia)

49. First Experience on Russian Military Origin Plutonium Conversion into Nuclear Fuel
A. F. Grachev1, O. V. Bychkov1, A. A. Mayorshin1, V. A. Kisly1, D. A. Bobrov1,
A. G. Osipenko1, L. G. Babikov1, A. N. Valeyev1, V. B. Ivanov2

(1RIAR, Russia, 2MinAtom, Russia)

50. Technical Challenges in Support of the Plutonium Materials Conversion Program in Russia
C. F. V. Mason, S. J. Zygmunt, W. K. Hahn, C. A. James, D. A. Costa, W. H. Smith, S. L. Yarbro
(Los Alamos National Laboratory)

51. CHEMOX : An Integrated Facility for the Conversion of Russian Weapon-Graded Plutonium
into Oxide for MOX Fuel Fabrication
E. Glagovski1, Y. Kolotilov2, B. Sicard3, F. Josso3 G. Fraize4, N. Herlet3, A. Villa4, P. Brossard3

(1A.A. Bochvar, Russia, 2GSPI, Russia, 3CEA, France, 4COGEMA, France)

52. Radiation-Chemical Behaviour of Plutonium in Solutions DAMP and TOPO in
n-dodecane
D. A. Fedoseev
(SSC A.A.Bochvar All-Russia Research Institute of Inorganic Materials, Russia)

53.  Dissolution of Phosphate Matrices Based on the Thorium Phosphate Diphosphate
N. Dacheux1, A.C. Thomas1, V. Brandel1, M. Genet1, P. Le Coustumer2

(1Nuclear Physics Institute, France, 2LMGE, France)

54. Modelling of Nitric Acid and U(VI) Co-Extraction in Annular Centrifugal Contactors
E.T. Gaubert1, M. Jobson1, J.E. Birket2, I.S. Denniss2, I. May3

(1Department of Process Integration, UK, 2Research and Technology, UK, 3BNFL Radiochemistry
Center of Excellence, UK)

55. The Measurement of U(VI) and Np(IV) Mass Transfer in a Single Stage Centrifugal Contactor
I. May1, E.J. Birkett2, I.S. Denniss2, E.T. Gaubert3 and M. Jobson3

(1BNFL Radiochemical Centre of Excellence, UK, 2Research and Technology, BNFL Sellafield, UK,
3Department of Process Integration, UMIST, UK)

56. Actinide Chemistry in Room Temperature Ionic Liquids
D. A. Costa, W. H. Smith, K. D. Abney, W. J. Oldham
(Los Alamos National Laboratory)

57. Oxidation of Pu(IV) and Pu(V) with Sodium Hypochlorite
G. R. Choppin, A. Morgenstern
(Florida State University)

58. Contribution of the “Simple Solutions” Concept to Estimate Density of Concentrated Solutions
C. Sorel, P. Moisy, B. Dinh, P. Blanc
(French Atomic Energy Commission, France)

Separations
and Process
Chemistry
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59. Structural Studies of f-Element Complexes with Soft Donor Extractants
M. P. Jensen, A. H. Bond, K. L. Nash
(Argonne National Laboratory)

60. Lewis Base Binding Affinities and Redox Properties of Plutonium Complexes
S. M. Oldham1, A. R. Schake1, C. J. Burns1, A. N. Morgan III1, R. C. Schnabel2, B. P. Warner1,
D. A. Costa1, W. H. Smith1

(1Los Alamos National Laboratory, 2Eckerd College)

61. QSAR of Distribution Coefficients for Pu(NO3)6
2-

-
 Complexes Using Molecular Mechanics

E. Moody
(Los Alamos National Laboratory)

62. Materials Compatibility for 238Pu-HNO3/HF Solution Containment: 238Pu Aqueous Processing
M. A. Reimus, M. E. Pansoy-Hjelvik, G. Silver, J. Brock, J. Nixon, K.B. Ramsey, P. Moniz
(Los Alamos National Laboratory)

63. Process Parameters Optimization/Nitrate Anion Exchange for Pu-238 Aqueous Processing
M. E. Pansoy-Hjelvik, J. Nixon, J. Laurinat, J. Brock, G. Silver, M. A. Reimus, K. B. Ramsey
(Los Alamos National Laboratory)

64. Plutonium Pyrochemical Salts Oxidation and Distillation Processing:  Residue
Stabilization and Fundamental Studies
D. M. Smith, M. P. Neu, E. Garcia, V. R. Dole
(Los Alamos National Laboratory)

65. Americium Extraction from Plutonium Metal
R. F. Watson
(Aldermaston, UK)

66. Dry Process for Recovering Gallium from Weapons Plutonium Using a Rotary Furnace
Equipped with a Copper Collector
C. V. Philip1, R. G. Anthony1, C. Shivraj1, E. Philip1, W. W. Pitt1, M. Roundhill2,  C. Beard3.
(Texas A&M University, 2Texas Tech University,3The University of Texas)

67. Purification of Plutonium via Electromagnetic Levitation
J. C. Lashley, M. S. Blau, J. R. Quagliano
(Los Alamos National Laboratory)

68. Pu-238 Recovery and Salt Disposition from the Molten Salt Oxidation Process
M. L. Remerowski, J. J. Stimmel, A. S. Wong, K. B. Ramsey
(Los Alamos National Laboratory)

69. Stabilization of 238Pu-Contaminated Combustible Waste by Molten Salt Oxidation
J. J. Stimmel1, M. L. Remerowski1, K. B. Ramsey1, J. Mark Heslop2

(1Los Alamos National Laboratory, 2Naval Surface Warfare Center-Indian Head Division)

70. Low Temperature Reaction of Reillex φ  HPQ and Nitric Acid
W. J. Crooks III, E. A. Kyser III, S. R. Walter
(Westinghouse Savannah River Company)



17Nuclear Materials Research and Technology/ Los Alamos National Laboratory

1st quarter 2000

71. Molten Salt Fuels for Treatment Plutonium and Radwastes In Ads and Critical Systems
V. V. Ignatiev
(RRC–Kurchatov Institute, Russia)

72. Robust Membrane Systems for Actinide Separations
G. D. Jarvinen, T. M. McCleskey, E. A. Bluhm, K. D. Abney, D. S. Ehler, E. Bauer, Q. T. Le,
J. S. Young, D. K. Ford, D. R. Pesiri, R. C. Dye, T. W. Robison, B. S. Jorgensen, A. Redondo,
L. R. Pratt, S. L. Rempe
(Los Alamos National Laboratory)

73. Modeling Hollow Fiber Membrane Separations Using Voronoi Tessellations
R. Long1, T. T. Liang1, J. Rogers1, S. Yarbro2

(1New Mexico State University, 2Los Alamos National Laboratory)

74. Identification of Oligomeric Uranyl Complexes Under Highly Alkaline Conditions
W. V. Konze, D. L. Clark, S. D. Conradson, R. J. Donohoe, J. C. Gordon, P. L. Gordon,
D. W. Keogh, D. E. Morris, C. D. Tait
(Los Alamos National Laboratory)

75. Investigation of Conditions of the Process of Dissolving Weapons Grade Plutonium in
Mixtures of Nitric and Hydroflouric Acids
V. P. Varykhanov, B. S. Zakharkin, V. S. Kucherenko, L. N. Solov’yeva
(A. A. Bochvar All-Russia Scientific Research Institute of Inorganic Materials, Russia)

76. Investigation of Radiation-Chemical Behaviour of Plutonium
in the Groundwaters and Soils
D. A.Fedoseev, M. Yo. Dunaeva, M. V. Vladimirova.
(SSC A.A.Bochvar All-Russia Research Institute Of Inorganic Materials, Russia)

77. Polymeric Species of Pu in Low Ionic Strength Media
V. V. Romanovski, C. E. Palmer, H. F. Shaw, W. L. Bourcier, L. J. Jardine
(Lawrence Livermore National Laboratory)

78. Solubility and Speciation of Plutonium(VI) Carbonates and Hydroxides
S. D. Reilly, M. P. Neu, W. Runde
(Los Alamos National Laboratory)

79. Plutonium in the Environment:  Speciation, Solubility, and the Relevance of Pu(VI)
W. Runde, D. Efurd, M. P. Neu, S. D. Reilly, C. VanPelt, S. D. Conradson
(Los Alamos National Laboratory)

80. Immobilizing U from Solution by Immobilized Sulfate-Reducing Bacteria of Desulfovibrio
Desulfuricans
H. Xu, L. L. Barton
(The University of New Mexico)

81. Interaction of Actinides with Aerobic Soil Bacteria
P. J. Panak, H. Nitsche
(Glenn T. Seaborg Center, Berkeley)

82. Plutonium Uptake by Common Soil Aerobes
S. John, C. Ruggiero, L. Hersman, M. Neu
(Los Alamos National Laboratory)

Actinides in the
Environment
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83. XAS of Uranium(VI) Sorbed onto Silica, Alumina, and Montmorillonite
E. R. Sylwester, P. G. Allen, E. A. Hudson
(Lawrence Livermore National Laboratory)

84. Interactions of Mixed Uranium Oxides with Synthetic Groundwater and Humic Acid Using
Batch Methods; Solubility Determinations, Experimentally and Calculated
D. N. Kurk1, G. R. Choppin1, J. D. Navratil2,3

(1Florida State University, 2Bechtel BWXT Idaho, LLC, INEEL, 3Clemson University-Clemson
Research Park)

85. Actinide Interactions with Aerobic Soil Microbes and Their Exudates: The Reduction of
Plutonium with Desferrioxamine Siderophores
C. E. Ruggiero, J. H. Matonic, M. P. Neu, S. D. Reilly
(Los Alamos National Laboratory)

86. Interactions of Microbial Exopolymers with Actinides
M. T. Johnson, D. J. Chitwood, L. He, M. P. Neu
(Los Alamos National Laboratory)

87. The Behaviour of Pu Under Repository Conditions
J. Bruno1, E. Cera1, L. Duro1, T. Erikssen2, U. Eklund3, M. Grivé1 K. Spahiu4

(1QuantiSci S.L., Parc Tecnològic del Vallés, Spain, 2Royal Institute of Technology, S-Sweden,
3Stdusvik Nuclear, Sweden, 4SKB, Swedish Nuclear Fuel and Waste Management, Sweden)

88. Interaction of Plutonium and Uranium with Apatite Mineral Surfaces
C. E. Van Pelt, M. Lin, D. M. Smith, W. H. Runde
(Los Alamos National Laboratory)

89. Equilibrium, Kinetic and Reactive Transport Models for Pu: Employing Numerical Methods
to Uncover the Nature of the Intrinsic Colloid
J. M. Schwantes, B. Batchelor
(Texas A&M University)

90. Uncertainty Reporting in Measurements of Plutonium Solution Speciation:  How Can We Do
Better?
J. M. Berg, D. K. Veirs
(Los Alamos National Laboratory)

91. Production and Radiometric Measurements of the Large Particle Plutonium Oxide
Non-Destructive Assay Standards
D. L. Thronas, A. S. Wong, S. L. Mecklenburg, R. S. Marshall
(Los Alamos National Laboratory)

92. Analysis of Boron and Silicon in Plutonium Samples by Inductively Coupled Plasma
Spectrometry
B. A. Shepherd, S. L. Bonchin, D. J. Figg
(Los Alamos National Laboratory)

93. Laser Induced Breakdown Spectroscopy (LIBS) Applied to Plutonium Analysis
C. A. Smith, M. A. Martinez
(Los Alamos National Laboratory)

Detection
and Analysis
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94. Emission from Neptunyl Ions in the Near IR
H. J. Dewey, T. A. Hopkins
(Los Alamos National Laboratory)

95. Spectroscopy of UO2Cl4
2- in Basic Aluminum Chloride:1-Ethyl-3-methylimidazolium Chloride

T. A. Hopkins, J. M. Berg, D. A. Costa, W. H. Smith, H. J. Dewey
(Los Alamos National Laboratory)

96. ARIES Nondestructive Assay System Operation and Performance
T. L. Cremers, W. J. Hansen, G. D. Herrera, D. C. Nelson, T. E. Sampson, N. L. Scheer
(Los Alamos National Laboratory)

97. Peak Asymmetry Understanding in α Liquid Scintillation with β/γ Rejection
J. Aupiais1, N. Dacheux2

(1Service Radioanalyses Chimie Environnement, CEA, France,2 Institut de Physique
Nucléaire, France)

98. A New Method of Alpha Spectrometry Based on Solid-State Nuclear Track Detection:
Principles, Performance, Applicability
O. A. Bondarenko1, Yu. N. Onishchuk2, D. V. Melnichuk1, S.Yu. Medvedev1, V. M. Petrishin1

(1Radiation Protection Institute, Ukraine, 2Kiev National Taras Shevchenko University, Ukraine)

99. Analysis of Aerosol Distribution Inside the Object “Shelter”
I. A. Bondarenko, P. B. Aryasov, D.V. Melnichuk, S.Yu. Medvedev
(Radiation Protection Institute, Ukraine)

100. Ultratrace Analysis of Plutonium in Environmental Samples by Resonance Ionization Mass
Spectrometry (RIMS)
N. Trautmann1, N. Erdmann1, C. Grüning1, G. Huber2, J. V. Kratz1, M. Nunnemann2,
G. Passler2, A. Waldek1

(1Institut für Kernchemie, Universität Mainz, Germany, 2Institut für Physik, Universität Mainz,
55099 Mainz, Germany)

101. Rad Calc III: Radioanalysis Calculation Program for Plutonium and Americium Determination
J. M. Blackadar, A. S. Wong, N. D. Stalnaker, J. R. Willerton
(Los Alamos National Laboratory)

102. A New Glovebox—Surface Science Facility for the Study of Plutonium Surface Chemistry at
AWE
T. J. Piper, D. S. Shaw, P. Roussel, D. A. Geeson
(Atomic Weapons Establishment, Aldermaston, UK)

103. Detection of Leaking Actinide Hexafluoride Storage Cylinders
J. V. Beitz, C. W. Williams
(Argonne National Laboratory)

104. Plutonium Process Monitoring (PPM) System
A. S. Wong, T. E. Ricketts, M. E. Pansoy-Hejivik, K. B. Ramsey, K. M. Hansel, M. K. Romero
(Los Alamos National Laboratory)

105. Determining Analyte Concentrations in Plutonium Metal by X-Ray Fluorescence Using a Dried
Residue Method
C. G. Worley, G. J. Havrilla
(Los Alamos National Laboratory)
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106. Comparison of Different Surface Quantitative Analysis Methods: Application to Corium
N. Guilbaud1, D. Blin1, P. Pérodeaud1, C. Guéneau2, O. Dugne1.
(1DCC/DTE/SIM-CEA, France, 2DCC/DPE/SPCP-CEA, France)

107. Qualification of the Bubble Detector as Neutron Dosemeter at the MOX-Plant of
Belgonucleaire.
P. Kockerols, F. De Smet, A. Vandergheynst
(Belgonucleaire, Belgium)

108. Microscopic Determination of the Size Distribution of PuO2 -Rich Zones and Pores in Mox
Pellets with an Image Analysis System
J. Vandezande, H. Pauwels, A. Vandergheynst
(Belgonucleaire, Belgium)

109. Plasmon Resonance Spectroscopy of Plutonium Metal
R. K. Schulze, J. D. Farr, J. C. Archuleta
(Los Alamos National Laboratory)

110. Atomic H(D) Adsorption on Polycrystalline UO2 and UO2(111) Surfaces
M.R. Voss, M.T. Paffett
(Los Alamos National Laboratory)

111. Accelerator Mass Spectrometry Measurements of Actinide Concentrations and Isotope Ratios
J. E. McAninch, T. F. Hamilton
(Lawrence Livermore National Laboratory)

112. Determination of Mercury in Radioactive Samples by Cold Vapor Atomic Fluorescence
Spectrometry
M. N. Jasperson, L. R. Drake
(Los Alamos National Laboratory)

113. Single Crystal Growth of (U1-xPux)O2 Mixed Oxides
J. Rebizant, E. Bednarczyk, P. Boulet, C. Fuchs, F. Wastin
(European Commission, Joint Research Centre, Institute for Transuranium Elements, Germany)

114. Metallofullerenes Encapsulating Actinide Atoms
H. Nakahara1, K. Sueki1, K. Akiyama1, Y. L. Zhao1, Y. Nagame2, K. Tuskada2

(1Tokyo Metropolitan University, Japan, 2Japan Atomic Research Institute, Japan)

115. Kinetics of the Oxidation of Pu(IV) by Manganese Dioxide
A. Morgenstern, G. R. Choppin
(Florida State University)

116. Calculation of Structural and Thermodynamic Properties of Pu-doped Thorium Phosphate
Diphosphate Th4-xPux(PO4)4P2O7

C. Meiss
(Commissariat À l’Energie Atomique, France)

117. Prediction of Thermodynamic Property of Pu-zircon and Pu-pyrochlore
H. Xu1, Y. Wang2

(1The University of New Mexico, 2Sandia National Laboratories)

Pu and Pu
Compounds
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118. Utilization of Principal Component Analysis on Plutonium EXAFS Data from the Advanced
Photon Source
J. Terry1, R. K. Schulze1, T. G. Zocco1, J. D. Farr1, J. Archuleta1, M. Ramos1, R. Martinez1,
B. Martinez1, R. Pereya1, J. Lashley1, S. Wasserman2, M. Antonio2, S. Skanthakumar2, L. Soderholm2

(1Los Alamos National Laboratory, 2Argonne National Laboratory)

119. Surface Analysis of PuO2
 Powders: Thermal Dehydration/Water Rehydration Studies

J. D. Farr, R. K. Schulze, M. P. Neu, L. A. Morales
(Los Alamos National Laboratory)

120. Important New Insights into f-Electron Behavior via Ultra-High Pressure Studies of
Transplutonium Elements
S. Heathman1, R. G. Haire2, T. Le Bihan3, A. Lindbaum1, K. Litfin1, Y. Meresse1

(1European Institute for Transuranium Elements, Germany, 2Oak Ridge National Laboratory,
3European Synchrotron Radiation Facility, Grenoble, France)

121. Steric vs. Electronic Effects in Binary Uranyl Alkoxides: A Spectroscopic Perspective
M. P. Wilkerson, C. J. Burns, D. E. Morris, R. T. Paine, B. L. Scott
(Los Alamos National Laboratory)

122. Structural Preferences and Reactivity of Uranyl Alkoxide Complexes Prepared in Non-Protic
Media
M. P. Wilkerson1,2, C. J. Burns1, D. E. Morris1, R. T. Paine2, B. L. Scott1

(1Los Alamos National Laboratory, 2The University of New Mexico)

123. Synthesis and Structural Studies of Plutonium Complexes Containing Nitrogen and Sulfur
Donor Ligands
J. H. Matonic1, M. P. Neu1, B. Scott1, M. Mazzanti2

(1Los Alamos National Laboratory, 2Laboratorie de Reconnaissance Ionique, CEA-Grenoble)

124. Structures of Plutonium Coordination Compounds: A Review of Past Work, Recent Single
Crystal X-Ray Diffraction Results, and What We’re Learning About Plutonium Coordination
Chemistry
M. P. Neu, J. H. Matonic, D. M. Smith, B. L. Scott
(Los Alamos National Laboratory)

125. Characterization of Uranium Compounds After a Fire Ignition
D. Labroche, D. Pisson, P. Ramel, O. Dugne
(Commissariat À l’Energie Atomique CEA/Valrho, France)

126. Solid State Chalcophosphate Compounds of Actinide Elements
P. M. Briggs Piccoli1, R. F. Hess2, K. D. Abney2, J. R. Schoonover2, P. K. Dorhout1,2

(1Colorado State University, 2Los Alamos National Laboratory)

127. Thermodynamic and  Structural Characterisation of the UFeO4 Compound
D. Labroche, D. Pisson, P. Ramel, O. Dugne
(Commissariat À l’Energie Atomique CEA/Valrho, France)

128. Thermodynamic Properties of Pu3+ and Pu4+ AquoIons
F. David, J. Purans, B. Fourest, S. Hubert, V. Vokhmin, C. Madic
IPN, Orsay, France, University of Riga, Lettonia, Ins. Phys. Chem. Russia, CEA Marcoule, France)

Actinide
Compounds &
Complexes
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129. Modeling the Thermodynamic Properties of Plutonium
M. Stan
(Los Alamos National Laboratory)

130. Theoretical Studies of Actinyl Crown Ether Inclusion Complexes
R. L. Martin, P. J. Hay, G. Schreckenbach
(Los Alamos National Laboratory)

131. Non-Aqueous Chemistry of Uranyl Complexes with Tripodal Ligands
C. J. Burns, D. L. Clark, P. B. Duval, B. L. Scott
(Los Alamos National Laboratory)

132. Organoactinides—New Type of Catalysts for Carbon-Carbon, Carbon-Nitrogen, and Carbon-
Silicon Bond Formation
M. S. Eisen
(Israel Institute of Technology, Israel)

133. A Novel Equation for Predicting Stability Constants of Aqueous Metal Complexes and Actinide
Binding to Protein
H. Xu1, Y. Wang2

(1The University of New Mexico, 2Sandia National Laboratories)

134. Radiation Effects in Uranium-Niobium Titanates
J. Lian, S. X. Wang, L. M. Wang, R. C. Ewing
(Department of Nuclear Engineering and Radiological Sciences, University of Michigan)

135. Electronic and Geometric Structure of Pu Metal: A High-Resolution Photo-electron
Spectromicroscopy Study
J. Terry1, R. K. Schulze1, T. Zocco1, J. Lashley1, J. D. Farr1, K. Heinzelman2, E. Rotenberg2,
D. K. Shuh2, M. Blau3, J. Tobin3

(1Los Alamos National Laboratory, 2Ernest Orlando Lawrence Berkeley National Laboratory,
3Lawrence Livermore National Laboratory)

136. Preliminary Study of (Pu1-xAMx) Solid Solutions
F. Wastin1, E. Gomez-Marin1, D. Bouexiere1, J. C. Spirlet1, and J. M. Fournier2

(1European Commission, Joint Research Centre, Institute for Transuranium Elements, Germany,
2Université Joseph Foureier, Laboratoire LIME, France)

137. Actinide Electronic Structure and Atomic Forces
R. C. Albers1, S. P. Rudin1, D. R. Trinkle1, M. D. Jones2

(1Los Alamos National Laboratory, 2SUNY Buffalo)

138. Determination of Mechanical Properties of Aged Plutonium from ARIES Pits by Instrumented
Sharp Indentation
T. Huntley, K. Johnson, D. Olivas, R. Mulford, W. Brown, K. Walter, M. Stout
(Los Alamos National Laboratory)

139. Density of Plutonium Metal as a Function of Age
R. N. Mulford, M. Valdez
(Los Alamos National Laboratory)

Condensed Matter
Physics
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140. Electronic Structure of Elements and Compounds and Electronic Phases of Solids
B. A. Nadykto
(RFNC-VNIIEF, Russia)

141. 5f Band Dispersion in the Highly Correlated Electronic Structure of Uranium Compounds
D. P. Moore, J. J. Joyce, A. J. Arko, L. Morales, J. Sarrao
(Los Alamos National Laboratory)

142. All-Electron Density Functional Theory Calculations of the Zero-Pressure Properties of
Plutonium Dioxide
J. C. Boettger1, A. K. Ray2

(1Los Alamos National Laboratory, 2Department of Physics, University of Texas)

143. Predictons of Plutonium Alloy Phase Stability using Electronic Properties
D. L. Olson, G. R. Edwards, D. E. Dooley
(Colorado School of Mines)

144. Structural Stability in High Temperature Pu and Pu Alloys
John Wills1, Olof R. Eriksson2, Heinrich Roder1

(1Los Alamos National Laboratory, 2Uppsala University, Sweden)

145. Diffusion of Helium in Plutonium Alloys
D. Dooley, B. Martinez, D. Olson, D. Olivas, R. Ronquillo, T. Rising
(Los Alamos National Laboratory)

146. Effects of Self-Irradiation Damage on Physical Properties of Stabilized Pu Alloys
F. Freibert, B. Martinez, J. P. Baiardo, J. D. Olivas, R. Ronquillo
(Los Alamos National Laboratory)

Registration

Registration Forms are now available on the conference web site at
http://www.lanl.gov/pu2000.html (click on the "Registration" link). The
early registration fee (before June 9) is $300 for the full meeting ($250
for ANS members); one-day registration is $150, and two-day registra-
tion is $250. There is no ANS discount for partial meeting registration.
After June 9, 2000, all registrations increase by $100. Questions
about registration may be addressed to Marion Hutton,
hutton@lanl.gov, 505-667-8451.
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The Actinide Research Quarterly is published quarterly to highlight recent achievements and ongoing
programs of the Nuclear Materials Technology Division. We welcome your suggestions and contributions.
If you have any comments, suggestions, or contributions, you may contact us by phone, by mail, or on e-mail
(kck@lanl.gov). ARQ is now on the Web also. See this issue as well as back issues on-line (http://www.lanl.gov/
Internal/divisions/NMT/nmtdo/AQarchive/AQhome/AQhome.html).
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NewsMakers ■   The Nuclear Materials Technology Division will conduct its annual Science and Technology
Assessment (also know as the “Division Review”) May 9 through May 12. The programmatic
topical areas to be covered include weapons surveillance/stewardship, enhanced surveillance,
components manufacturing, and dynamic testing. The Division Review Committee members who
will be participating in this year’s review are Dr. Susan Wood (Chair), Dr. Ned Wogman, Dr.
Richard Bartsch, Dr. A. D. Rollett, Dr. Anthony Thompson, and Dr. Lamar Miller (observer).

■  The Nuclear Materials Technology Division has formed an internal advisory group composed
of senior members from sponsoring programs and collaborating organizations. The present
membership includes Scott Gibbs, John Immele, Dennis Erickson, Allen Hartford, Susan Wood,
Dave Clark, and K. C. Kim (coordinator). This group meets once a month and advises Division
Leader Tim George on all aspects of NMT Division’s operation and program execution.

■  The Science Leadership Council of NMT initiated a division seminar series starting in
February. The seminar was delivered by Brett Kniss on  “The Status of the Pit Rebuild Program,”
on February 3,  The second and third seminars were given by Steve Yarbro and Ed Garcia on
March 2. The titles of their talks were “Overview of Plutonium Processing,” and “Chlorination of
Sodium Carbonate Oxidized Pyrochemical Salt Residues.” All three seminars were very
informative and well attended.

■  The winners of this year’s R. D. Baker Award for Science and Technology, which recognizes
contributions of technical excellence in the division, are Gary Rinehart (Actinide Ceramics and
Fabrication) and D. Kirk Veirs (Chemistry, Metallurgy, and Materials). The winner of the William
J. Maraman Award in Operations Excellence, which recognizes a LANL employee or team for
especially meritorious performance in the operation of nuclear facilities, is David Post (PM-DO).
The award ceremony will be held during the Division Review in May.


