
CONTENTS / JULY/AUGUST 2005—
VOL. 48, NO. 1

Proceedings of the
Seventh International Conference on

Tritium Science and Technology
Baden-Baden, Germany

September 12–17, 2004
Guest Editor: Chris Caldwell-Nichols

xiii Comments / Nermin A. Uckan

xv Preface / Manfred Glugla

TRITIUM PROCESSING, TRANSPORTATION, AND STORAGE

3 ITER Fuel Cycle Development: EU-PT Activities / D. K. Murdoch, R. Lässer,
M. Glugla, A. Mack

11 Successful Experimental Verification of the Tokamak Exhaust Processing
Concept of ITER with the CAPER Facility / B. Bornschein et al.

17 Numerical Simulation of Membrane Reactor for Detritiation of Plasma Exhaust
Gas / K. Munakata, B. Bornschein, D. Corneli, M. Glugla

23 Thermodynamic Changes in Pd~Pt, Rh! Solid Solutions due to 3He Formation
During Tritium Storage / I. Moysan, S. Thiébaut, J. Demoment, B. Décamps,
A. Percheron-Guégan

29 Performance of ITER-Relevant Cryopump Panels for Tritiated Gases /
Christian Day et al.

35 Tritium Superpermeability: Experimental Investigation and Simulation of Tritium
Recirculation in “Prometheus” Setup / R. K. Musyaev et al.

39 Minimisation of the Hydrogenic Inventory of the ITER Neutral Beamline and
Torus Cryo-Sorption Pumps / M. Wykes

43 Tests of Tritium Pellet Injector TPI-1 Under Closed Cycle Mode / A. I. Vedeneev
et al.

47 Tritium Pumps for ITER Roughing System / Alexander Antipenkov,
Christian Day, Rainer Lässer, August Mack, Robert Wagner

51 Studies on Hydrogen Extraction Characteristics of Proton-Conducting Ceramics
and Their Applications to a Tritium Recovery System and a Tritium Monitor /
M. Tanaka et al.

55 Memory Effects in Measurements of Low Tritium Concentrations as Required
for the Outlet of the TEP System of the ITER Fuel Cycle / D. Corneli et al.

(Continued)



CONTENTS / JULY/AUGUST 2005—
VOL. 48, NO. 1

(Continued)

59 Shell Temperatures for a Single-Heater Diffuser / J. E. Klein

63 Interlinked Test Results for Fusion Fuel Processing and Blanket Tritium Recovery
Systems Using Cryogenic Molecular Sieve Bed / Toshihiko Yamanishi et al.

67 Investigation of Isotope Effects in the Gas Streams Supplied by a 1:1 ITER
Storage Bed Using a Micro Gas Chromatography / S. Beloglazov, M. Glugla,
R. Wagner, E. Fanghänel, S. Grünhagen

71 Study on Helium Blanketing Effect of Hydrogen-Storage Alloy / Fan Ying,
Tan Yun

75 Performance of 500kCi Tritium Storage Vessel for WTRF / S. Paek et al.

79 Metal Hydride Wall Stress Measurements on a Four-Inch Short ~FISH! Bed /
E. G. Estochen, J. E. Klein

83 Palladium-Coated Kieselguhr for Simultaneous Separation and Storage of
Tritium / Robert H. Hsu, James E. Klein

DETRITIATION, PURIFICATION, AND ISOTOPE SEPARATION

91 Processing Tritiated Water at the Savannah River Site: A Production-Scale
Demonstration of a Palladium Membrane Reactor / Kevin L. Sessions

97 TRENTA Facility for Trade-Off Studies Between Combined Electrolysis Catalytic
Exchange and Cryogenic Distillation Processes / I. Cristescu et al.

102 Water Detritiation: Better SCK•CEN Catalysts for Liquid Phase Catalytic
Exchange / Aimé Bruggeman, Johan Braet, Sven Vanderbiesen

108 A New Hydrophobic Catalyst for Tritium Separation from Nuclear Effluents /
I. Popescu, Gh. Ionita, I. Stefanescu, A. Kitamoto

112 Endurance Test for SCK-CEN Catalytic Mixed Packing, Proposed for Water
Detritiation System at JET / Gh. Ionita et al.

116 Experimental Investigation in Order to Determine Catalytic Package
Performances in Case of Tritium Transfer from Water to Gas / Anisia Bornea,
M. Peculea, M. Zamfirache, Carmen Varlam

120 Modeling of the Process of Three-Isotope ~H, D, T! Exchange Between
Hydrogen Gas and Water Vapour on Pt-SDBC Catalyst over a Wide Range of
Deuterium Concentration / O. A. Fedorchenko, I. A. Alekseev, A. S. Tchijov,
V. V. Uborsky

124 Development and Improvement of Devices for Hydrogen Generation and
Oxidation in Water Detritiation Facility Based on CECE Technology /
M. Rozenkevich et al.

128 New Contact Device for Separation of Hydrogen Isotopes in the
Water-Hydrogen System / I. L. Rastunova, M. B. Rozenkevich

132 Hydrogen Isotope Separation by Combined Electrolysis Catalytic Exchange
Under Reduced Pressure / T. Sugiyama et al.

(Continued)



CONTENTS / JULY/AUGUST 2005—
VOL. 48, NO. 1

(Continued)

136 Tritium Separation by Electrolysis Using Solid Polymer Electrolyte / Y. Ogata,
Y. Sakuma, N. Ohtani, M. Kotaka

140 Tritium Isotope Separation Using Adsorption-Distillation Column /
Satoshi Fukada

144 A New Kind of Column Materials for Gas Chromatographic Hydrogen Isotope
Separation / M. Hara et al.

148 Multi-Component Adsorption Behavior of Hydrogen Isotopes on Zeolite 5A and
13X at 77.4 K / Kenji Kotoh, Kazuhiko Kudo

152 A Study on a Tritium Separation Process Using Self-Developing Gas
Chromatography with Pd-Pt Alloy / S. Kojima et al.

156 Hydrogen Isotope Separation Factor Measurement for Single Stage Hydrogen
Separators and Parameters for a Large-Scale Separation System / D. L. Luo,
Y. F. Xiong, J. F. Song, G. Q. Huang

159 Thermal Cycling Absorption Process ~TCAP!: Instrument and Simulation
Development Status at Los Alamos National Laboratory / Angela A. Arias et al.

163 Measurement of Breakthrough Curves on Pressure Swing Adsorption for
Hydrogen Isotope Separation / T. Sugiyama, Y. Asakura, T. Uda, K. Kotoh

167 Kinetic Method for Hydrogen-Deuterium-Tritium Mixture Distillation Simulation /
A. B. Sazonov, Z. G. Kagramanov, E. P. Magomedbekov

171 Testing of a Prototype SAES St909 Getter Bed for Conditioning Gas to a Tritium
Stripper System / Robert H. Hsu, Jeffrey S. Hölder

DECONTAMINATION AND WASTE

177 Chronic Release of Tritium from SS316 at Ambient Temperature: Correlation
Between Depth Profile and Tritium Liberation / Yuji Torikai, Ralf-Dieter Penzhorn,
Masao Matsuyama, Kuniaki Watanabe

182 A Review of the Different Methods to Quantify Tritium Inside Waste Drums via
Helium-3 Mass Spectrometric Measurements / D. Demange et al.

188 Oxidation of Tritiated Organic Liquid Waste / Johan Braet, Aimé Bruggeman

194 Dedicated Procedures for the Detritiation of Steel and Graphite / C. Poletiko,
P. Trabuc, J. Durand, B. Tormos, L. Pignoly

200 Comparison and Evaluation of Various Tritium Decontamination Techniques and
Processes / C. A. Gentile, S. W. Langish, C. H. Skinner, L. P. Ciebiera

204 Simplified Estimation of Tritium Inventory in Stainless Steel / R. Scott Willms

208 Study of Tritium Distribution in Various Metals / A. N. Perevezentsev et al.

212 Detritiation of the JET Carbon Tiles by Flame Heating / A. Perevezentsev et al.

(Continued)



CONTENTS / JULY/AUGUST 2005—
VOL. 48, NO. 1

(Continued)

216 Decontamination, Dismantling and Refurbishing of the PETRA Glove Box at the
Tritium Laboratory, Karlsruhe / C. J. Caldwell-Nichols, M. Glugla, L. Dörr,
U. Berndt

220 Optimal Parameter Determination for Tritiated Water Storage in Polyacrylic
Networks / C. Postolache, Lidia Matei, Rodica Georgescu, Gh. Ionita

224 FT-IR Study on Behavior of Surface Hydroxyls Under Irradiation of Energetic
Particles / S. Tanaka, K. Chiba, Y. Oya

228 Conditioning Matrices of Liquid Scintillation Cocktails Contaminated with
Tritium / Magdalena Dianu

230 Sorption Behaviour of Armenian Natural Zeolites / Y. Keheyan et al.

TRITIUM HANDLING FACILITIES

237 Operating Experience of the Tritium Laboratory at CRL / C. L. Gallagher,
K. D. McCrimmon

243 The Safety and Tritium Applied Research ~STAR! Facility: Status-2004 /
R. A. Anderl et al.

250 Technical and Scientific Aspects of the JET Trace-Tritium Experimental
Campaign / T. T. C. Jones et al.

258 Tritium Systems Test Assembly ~TSTA! Stabilization / Chuck Tesch,
Richard Carlson, Roy Michelotti, Mike Rogers, Scott Willms

262 The Closed Tritium Cycle of the Tritium Laboratory Karlsruhe / L. Dörr et al.

268 Tritium Related Studies Within the JET Fusion Technology Work Programme /
S. Rosanvallon et al.

274 New Safety and Technical Challenges and Operational Experience on the JET
First Trace Tritium Experiment / R. J. H. Pearce et al.

280 Neutral Beam Injection in the JET Trace Tritium Experiment / E. Surrey et al.

286 Development of a Heavy Water Detritiation Plant for PIK Reactor /
I. A. Alekseev et al.

290 The Prediction of Tritium Level Reduction of Wolsong NPPs by Heavy Water
Detritiation with WTRF / K. M. Song et al.

294 Cryogenic Tritium Target / A. A. Yukhimchuk et al.

298 New Systems for Waste Processing of Tritium-Containing Gases at the
Savannah River Site / A. S. Poore, W. D. Jacobs

302 Tritium Release Behavior from JT-60U Vacuum Vessel During Air Exposure
Phase and Wall Conditioning Phase / K. Isobe et al.

306 Fuel Retention over a Full Day of Experiments in JET / T. Loarer et al.

310 High-Pressure Tritium Targets for Research in Muon-Catalyzed Fusion /
V. V. Perevozchikov et al.

(Continued)



CONTENTS / JULY/AUGUST 2005—
VOL. 48, NO. 1

(Continued)

TRITIUM MEASUREMENT, MONITORING, AND ACCOUNTANCY

317 Tritium Accounting Stability of a ZrCo Bed with “In-Bed” Gas Flowing
Calorimetry / Takumi Hayashi, Takumi Suzuki, Masayuki Yamada,
Masataka Nishi

324 In-Situ Measurement of High Level Tritiated Water by Bremsstrahlung
Counting / Masao Matsuyama, Yuji Torikai, Kuniaki Watanabe

332 Storage and Assay of Tritium in STAR / Glen R. Longhurst, Robert A. Anderl,
Robert J. Pawelko, Carl J. Stoots

337 Tritium Accountancy Issues of the ITER Fuel Cycle / R. Lässer, D. K. Murdoch,
M. Glugla

343 ITER Dynamic Tritium Inventory Modeling Code / Ioana-R. Cristescu, L. Dörr,
A. Busigin, D. Murdoch

349 High-Concentration Tritium Sensor / Stephen N. Paglieri, Scott Richmond,
Ronny C. Snow, John S. Morris, Dale G. Tuggle

354 A New Tritium Gas Generator for the Activity Standardization of Tritiated Water
by Internal Gas Proportional Counting / D. Stanga, L. Moreau, J. L. Picolo,
P. Cassette

358 High Resolution Vacuum Calorimeter / L. Dörr et al.

362 Apparatus for the Calibration/Certification of Direct Reading Tritium in Air
Monitors / R. L. Otlet, I. D. Mather, M. Pottinger

366 A Compact Diffusion Sampler for Environmental Applications Requiring HTO or
HTO + HT Determinations / R. L. Otlet, A. J. Walker, I. D. Mather

370 Development of a Novel Contamination Resistant Ion Chamber for Process
Tritium Measurement and Use in the JET First Trace Tritium Experiment /
L. B. C. Worth, R. J. H. Pearce, J. Bruce, J. Banks, S. Scales

374 The Investigation of Tritium Contamination of Thermonuclear Material Surfaces
Using Nonuniform Magnetic Systems / V. E. Cherkovets et al.

378 International Benchmark Activity of Tritium Measurement of Blanket
Neutronics / Kentaro Ochiai, Yury Velzilov, Takeo Nishitani, Paola Batistoni,
Klaus Seidel

382 Calibration of Tritium Monitors Using Saturated Vapour of Tritiated Water /
E. L. Grigorescu, A. C. Razdolescu, M. Sahagia, P. Cassette, M. Tanase

386 Transfer Phenomena of Tritiated Water from Air to Water /
Masabumi Nishikawa, Hiroki Takata, Toshiharu Takeishi, Kozo Kamimae

390 Portable Intelligent Tritium in Air Monitor / L. Purghel et al.

393 A Passive Diffusion Sampler for HT- and HTO-in-Air / R. A. Surette, J. C. Nunes

397 Development of a Low-Level Tritium Air Monitor / Yoichi Sakuma et al.

(Continued)



CONTENTS / JULY/AUGUST 2005—
VOL. 48, NO. 1

(Continued)

401 Application of New Technologies for Gaseous Tritium Recovery and Monitoring /
Y. Asakura et al.

405 Isotopic Separation Analysis of Infinitesimal Concentrations of Hydrogen Using
Trace Reduction Detector / Takao Kawano, Naohiro Tsuboi, Hirotsugu Tsujii,
Yamato Asakura, Tatsuhiko Uda

409 A New Solid State Tritium Surface Monitor / R. Scott Willms, David Dogruel,
Richard Myers, Richard Farrell

413 Evaluation of Unfixed Tritium Surface Contamination / C. Postolache,
Lidia Matei

416 In-Bed Accountability Development for a Passively Cooled, Electrically Heated
Hydride ~PACE! Bed / J. E. Klein

CONTAINMENT, SAFETY, AND ENVIRONMENT

423 Activities of the EMRAS Tritium/C14 Working Group / P. A. Davis, M. Balonov,
A. Venter

431 Tritium Measurements in Slovenia—Chronology Till 2004 / Jasmina Kožar Logar,
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