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Jesús Ruiz-Hervı́as, F. Javier Gomez,
Miguel A. Martı́n-Rengel, and Elena Torres

Application of Field Emission Scanning Electron Microscopy
for Observing Irradiated Fuel Materials . . . . . . . . . . . . . . . . . . . . . . . .157

S. Sasaki, K. Maeda, A. Yamada,
and T. Asaga

NUCLEAR WASTE: CERAMICS, GLASSES, AND VITRIFICATION

Advanced Ceramics and Glass-Ceramics for Immobilisation
of ILW and HLW. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .163

E.R. Vance, M.W.A. Stewart,
and S. Moricca

Simulation by Classical Molecular Dynamics of the Influence
of Radiation Effects on the Fracture Behavior of Simplified
Nuclear Glasses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .173

Le-Hai Kieu, Jean-Marc Delaye,
and Claude Stolz

vii

https://doi.org/10.1557/opl.2012.858 Published online by Cambridge University Press

https://doi.org/10.1557/opl.2012.858


The Structural Characterization of a Series of Uranium-containing
Gadolinium Zirconates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .179

Daniel J. Gregg, Yingjie Zhang, Zhaoming Zhang,
Inna Karatchevtseva, Mark G. Blackford,
Gerry Triani, Gregory R. Lumpkin,
and Eric R. Vance

Crystalline Titanate Ceramic for Immobilization of Tc-99 . . . . . . . . . .185
Yulia I. Korneyko, Sergey N. Britvin,
Boris E. Burakov, Andriy Lotnyk,
Lorenz Kienle, Wulf Depmeier,
and Sergey V. Krivovichev

Sorption of Nuclear Waste Components by Layered
Hydrazinium Titanate: a Straightforward Route to
Durable Ceramic Forms. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .191

Sergey N. Britvin, Yulia I. Korneyko,
Boris E. Burakov, Andriy Lotnyk,
Lorenz Kienle, Wulf Depmeier,
and Sergey V. Krivovichev

Sintering Kinetics of an Yttrium Aluminosilicate Glass. . . . . . . . . . . . .197
Miguel O. Prado, Diana Lago,
and Diego S. Rodriguez

Vitrocerus: An Alternative for Processing MTR Spent Fuel
from Research Reactors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .203

P.A. Arboleda, D.S. Rodrı́guez,
and M.O. Prado

A Comparison of Alumino and Calcium Phosphate
Sintering Aids for Consolidation of Halide Containing Wastes . . . . . . .209

Shirley K. Fong and Brian Metcalfe

An Experimental Determination of the Thermophysical
Properties of [NZP]-Structure Type Ceramics. . . . . . . . . . . . . . . . . . . .215

Daniel J. Gregg, Inna Karatchevtseva,
Gerry Triani, Gregory R. Lumpkin,
and Eric R. Vance

Rapid Microwave Synthesis of Pb5(VO4)3X (X = F, Cl, Br and I)
Vanadinite Apatites for the Immobilisation of Halide Radioisotopes. . .221

Martin C. Stennett, Ian J. Pinnock,
and Neil C. Hyatt

viii

https://doi.org/10.1557/opl.2012.858 Published online by Cambridge University Press

https://doi.org/10.1557/opl.2012.858


Crystallization of an Yttrium Aluminosilicate Glass
for Nuclear Waste Immobilization . . . . . . . . . . . . . . . . . . . . . . . . . . . . .227

Diana Carolina Lago, Diana Garcés,
and Miguel Oscar Prado

A Comparison of Consolidation Routes for Halide
Containing Wastes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .233

Phillip M. Mallinson, Shirley K. Fong,
Eric R. Vance, and James D. Phillips

ENGINEERED BARRIER SYSTEMS, THE NEAR FIELD
AND CEMENTITIOUS

Factors in the Selection of Container Materials for the Disposal
of HLW/SF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .241

Fraser King

An Overview of Research Activities on Cementitious Materials
for Radioactive Waste Management. . . . . . . . . . . . . . . . . . . . . . . . . . . .253

Zoran Drace, Irena Mele, Michael I. Ojovan,
and R.O. Abdel Rahman

Lessons Learned from the Yucca Mountain Nuclear Waste
Repository Project The Engineered Barrier System . . . . . . . . . . . . . . .265

D.J. Duquette, C.A.W. Di Bella,
R.M. Latanision, and B.E. Kirstein

Modelling of the Evolution of Iron Passivity: Solving the
Moving Boundaries Problem . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .275

Frantz A. Martin and Christian Bataillon

What Really Happens to the “Vanishing Overpack”? . . . . . . . . . . . . . .281
I.G. McKinley, F.B. Neall, E.M. Scourse,
and H. Kawamura

Processing Characteristics and Strength of Magnesium
Phosphate Cement Formulations Compatible with UK Nuclear
Waste Treatment Plants . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .287

W. Montague, L. Vandeperre, and M. Hayes

UO2 Dissolution in High pH Conditions of the Belgian
Supercontainer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .293

Th. Mennecart, C. Cachoir,
and K. Lemmens

ix

https://doi.org/10.1557/opl.2012.858 Published online by Cambridge University Press

https://doi.org/10.1557/opl.2012.858


Surface Electrochemistry of Uranium Dioxide in Acidic Hydrogen
Peroxide Solutions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .299

Mayuri Razdan, David Hall,
and David W. Shoesmith

EIS Studies of Anodic Aluminum Oxide Films . . . . . . . . . . . . . . . . . . .305
Evelina M. Linardi, Liliana A. Lanzani,
and Juan R. Collet Lacoste

Corrosion Rates of Zircaloy-4 by Hydrogen Measurement
under High pH, Low Oxygen, and Low Temperature
Conditions. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .311

Tomofumi Sakuragi, Hideaki Miyakawa,
Tsutomu Nishimura, and Tsuyoshi Tateishi

Buffering of pH Conditions in Sodium Bentonite. . . . . . . . . . . . . . . . . .317
Veli-Matti S. Pulkkanen,
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CONTAINER CORROSION

Environmentally Assisted Cracking Research of Engineering
Alloys for Nuclear Waste Repository Containers. . . . . . . . . . . . . . . . . .449

Raul B. Rebak

Sulfidation of Oxidized Copper Studied by Soft X-ray
Spectroscopy. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .459

H.M. Hollmark, P.G. Keech, J.R. Vegelius,
P. Kristiansen, L. Werme, and L.-C. Duda

Copper Corrosion in Aqueous Sulfide Solutions under
Nuclear Waste Repository Conditions . . . . . . . . . . . . . . . . . . . . . . . . . .465

J. Chen, Z. Qin, and D.W. Shoesmith

xii

https://doi.org/10.1557/opl.2012.858 Published online by Cambridge University Press

https://doi.org/10.1557/opl.2012.858


Evaluating the Corrosion Rate of Low Alloyed Steel in
Callovo-Oxfordian Clay: Towards a Complementary EIS,
Gravimetric and Structural Study . . . . . . . . . . . . . . . . . . . . . . . . . . . . .471

Frantz A. Martin, Stéphane Perrin,
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PREFACE

These are proceedings from the 35th Symposium on the Scientific Basis for Nuclear

Waste Management that was held on 02-07 October 2011 in Buenos Aires, Argentina.

About 180 participants from 25 countries were registered to attend the Symposium, which

featured 147 presentations including oral and posters, covering: national research

programs; advanced fuel cycles; behavior of spent nuclear fuel; nuclear waste glasses and

vitrification; ceramic wasteforms; engineered barrier systems and the near field;

cementitious wasteforms; geological disposal; container corrosion; wasteform

performance and natural analogues; migration and colloids. The last day of the meeting

was dedicated to a visit to the site of the construction of the Atucha II nuclear power

plant.

The success of the 35th Symposium and the publication of this volume, which

contains 93 peer reviewed manuscripts, is the result of contributions from many people.

We thank the session Chairs for their assistance in delivering the Symposium: Elvira

Maset, Christophe Poinssot, Rod Ewing, Damien Féron, Peter Swift, David Shoesmith,

Michael Ojovan, Neil Hyatt, Boris Burakov, Pablo Zuloaga, Tito Bonano, Lara Duro, and

Claude Degeldre. We are grateful to our hard working local committee including

Silvia Farina, Martı́n Rodrı́guez, Alejandro Arva, Mauricio Rincón Ortiz, Fátima Schulz,

Marı́a Laura Ungaro, Damián Vázquez, Mabel Giordano, Natalia Zadorozne, Santiago

Sosa Haudet, Cristina Delfino, Domingo Trucco, and Roberto Haddad. We especially

thank Laura Baez, who designed and maintained the beautiful web page of the

Symposium. We are grateful to Fundación Balseiro who handled the always difficult

overseas payments. We also thank Summit Travel for their high quality and impeccable

organization of the technical and social events in downtown Buenos Aires.

We wish to record our particular thanks to Chairman Neil C. Hyatt and the Scientific

Basis for Nuclear Waste Management Symposium Steering Committee for their

unwavering support. Finally, we gratefully acknowledge the generous support of our

main Symposium sponsors, including:

CEA (France)

Sandia National Laboratory (USA)

GE Global Research (USA)

Comisión Nacional de Energı́a Atómica (Argentina)

Instituto Sabato (Argentina)

Agencia Nacional de Promoción Cientı́fica y Tecnológica (Argentina)

Consejo Nacional de Investigaciones Cientı́ficas y Técnicas (Argentina)

INVAP, ENSI, DIOXITEK (Argentina)

We are dedicating this volume to the memory of Gustavo A. Cragnolino who was

a passionate participant of these Symposia series for many years.
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We look forward to meeting again in Boston in December 2012 for the 36th

Symposium and in Barcelona in October 2013 for the 37th Symposium.

Ricardo M. Carranza

Gustavo S. Duffó

Raul B. Rebak

February 2012
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