


PREFACExiii

MATERIALSRESEARCHSOCIETYCONFERENCEPROCEEDINGSxv

PLENARYSESSION

*ISGEOLOGICALDISPOSALTHEONLYANSWER?3
JeanTeillac

*THEFUTUREOFTHEBACKENDOFTHEFUELCYCLE-VOLUME

ANDACTIVITYREDUCTIONOFWASTESCONTAININGLONG
HALF-LIFERADIONUCLIDES7
J.Y.Barre

BACKFILLMODIFICATIONUSINGGEOCHEMICALPRINCIPLES
TOOPTIMIZEHIGHLEVELNUCLEARWASTEISOLATIONIN
AGEOLOGICALREPOSITORY13
DonaldLangmuirandMichaelJ.Apted

RADIOLOGICALPROTECTIONCRITERIAFORSOLIDWASTE
DISPOSAL:HISTORICALDEVELOPMENTSANDNEWIDEAS25
J.R.Cooper,S.F.Mobbs,andI.Barraclough

PARTI:GLASSLEACHINGMECHANISMS

LEACHINGOFACTINIDESFROMNUCLEARWASTEGLASS:
FRENCHEXPERIENCE37
E.Y.VernazandN.Godon

THELONG-TERMDISSOLUTIONBEHAVIOUROFTHEPAMELA
BOROSILICATEGLASSSM527-APPLICATIONOFSA/VAS
ACCELERATINGPARAMETER49K.LemmensandP.VanIseghem

CHARACTERIZATIONOFLANTHANOIDPHASESFORMEDUPON
GLASSDISSOLUTIONINSALTSOLUTIONS57
AnetteRother,WernerLutze,andPeterSchubert-Bischoff

LONGTERMFIELDLEACHINGSTUDIESOFSIMULATEDNUCLEAR
WASTEGLASSINGRANITEANDSALT65
R.L.Schulz,D.E.Clark,A.R.Lodding,andG.G.Wicks

AEMANALYSESOFSRL131GLASSALTEREDASAFUNCTIONOFSA/V73JamesJ.Mazer,JohnK.Bates,BruceM.Biwer,andC.R.Bradley

CATIONICCORROSIONINHIBITORSFORALKALIBOROSILICATEGLASS83
H.U.Zwicky,Th.Graber,R.Grauer,andR.Restani

NON-LINEAREFFECTSOFGLASSCOMPOSITIONONCHEMICAL
DURABILITY:PHYSICALSTABILITYOFSURFACELAYERS91
I.S.Muller,A.C.Buechele,I.L.Pegg,andP.B.Macedo

THESTRUCTUREOFALTERATIONLAYERSONCASTGLASS
SURFACES99
V.M.OversbyandD.L.Phinney

InvitedPaper



EFFECTOFSURFACEFINISHONNUCLEARGLASSDISSOLUTION
RATE109
J.L.Dussossoy,C.Dubois,E.Vernaz,andA.Chambaudet

PARTII:GLASSENVIRONMENTINTERACTIONS

MATERIALSINTERFACEINTERACTIONSTEST(MHT);IN-SITU
TESTINGOFSIMULATEDHLWFORMSINSALT-PERFORMANCEOF
SRSSIMULATEDWASTEGLASSAFTERUPTO5YEARSOFBURIAL
ATTHEWASTEISOLATIONPILOTPLANT(WIPP)119
G.G.Wicks,A.R.Lodding,P.B.Macedo,andD.E.Clark

COMPARISONOFINSITUANDLABORATORYCORROSION

EXPERIMENTSWITHBOROSILICATENUCLEARWASTEGLASS127
WernerLutzeandRodneyC.Ewing

EFFECTOFASILICEOUSADDITIVEINACLAYENGINEERED
BARRIERONAQUEOUSCORROSIONOFR7T7NUCLEAR
WASTEGLASS135
N.Godon,Z.Andriambololona,andE.Vernaz

EMPIRICALDISSOLUTIONRATELAWFORTHEGLASSR7T7

CONTACTINGHALITE-ANDSILICA-SATURATEDBRINES143
B.Grambow,W.Lutze,andR.Miiller

R7T7GLASSALTERATIONINTHEPRESENCEOFMORTAR:
EFFECTOFTHECEMENTGRADE151
Z.Andriambololona,N.Godon,andE.Vernaz

PARTIII:GLASSPROPERTIES

EFFECTOFPLATINOIDSONFRENCHLWRREFERENCEGLASS
PROPERTIES161
F.Pacaud,C.Fillet,andN.Jacquet-Francillon

EFFECTSOFNOBLEMETALELEMENTSONVISCOSITYAND

ELECTRICALRESISTIVITYOFSIMULATEDVITRIFIEDPRODUCTS
FORHIGH-LEVELLIQUIDWASTE169
HiroshiIgarashi,KazuhiroKawamura,andTakeshiTakahashi

THEPLATINUMMETALSINHLLW-GLASSPRODUCTS177
ManfredKelmandBernhardOser

TELLURIUMANDPALLADIUMDIFFUSIONINTHEGERMANWASTE
GLASSVG98/12MEASUREDWITHTHERBSMETHOD183
M.Yamashita,Hj.Matzke,andG.Linker

TIME-DEPENDENCEOFVOLATILIZATIONOF137CsAND106Ru
OVERHIGH-LEVELWASTEGLASSINACANISTER191
HiroshiKamizonoandSusumuMuraoka

MICROSTRUCTUREOFSIMULATEDHIGH-LEVELWASTEGLASS
DOPEDWITHSHORT-LIVEDACTINIDES,238PuAND244Cm199

Y.Inagaki,H.Furuya,K.Idemitsu,T.Banba,S.Matsumoto,
andS.Muraoka

REMOTEMONITORINGOFMOLTENRADIOACTIVEGLASS207
AlfredSchneider,Kang-WenK.Li,andRayF.Schumacher



PARTIV:CERAMICS

ANALUMINUMSILICATECERAMICNUCLEARWASTEFORM219
A.Loida

ALUMINAASAMATRIXFORFIXATIONOFFISSIONPRODUCTS227
ErichZimmer,K.Scharf,andS.-O.Schmidt

ALTERNATIVESYNROCFORMULATIONS235

E.R.Vance,K.L.Smith,G.J.Thorogood,B.D.Begg,S.S.Moricca,
P.J.Angel,M.W.A.Stewart,M.G.Blackford,andC.J.Ball

MICROSTRUCTURE,PARTITIONINGANDDISSOLUTIONBEHAVIOUR
OFSYNROCCONTAININGACTINIDES243
M.G.Blackford,K.L.Smith,andK.P.Hart

THEPYROCHLORELINEINTHESYSTEMCaO-ZrO2-TiO2:
IMPLICATIONSONSYNROCPHASEASSEMBLAGES251
M.OndinaFigueiredo,AntdnioCorreiadosSantos,
CarmenParadaCortina,andM.JoaoBasto

SOLUBILITYOFSIMULATEDHLWELEMENTSINPYROCHLORE
STRUCTURE257
IsseiHayakawaandHiroshiKamizono

EUROPIUMANDCESIUMIONIMMOBILIZATIONINCRYSTALLINE
HOSTSWITHMAGNETOPLUMBITEORRELATEDTYPESTRUCTURES265
J.Thery,C.Borel,andD.Vivien

PARTV:ACTINIDECHEMISTRY

STRUCTURESANDSTABILITIESOFTRIVALENTANDTETRAVALENT
RAREEARTHIONSINSEVENFOLDANDEIGHTFOLDCOORDINATION
INFLUORITE-RELATEDCOMPLEXOXIDES275
LesterR.Morss

ENTHALPIESOFFORMATIONOFRAREEARTHANDACTINIDE(IH)

HYDROXIDES;THEIRACID-BASERELATIONSHIPSANDESTIMATION
OFTHEIRTHERMODYNAMICPROPERTIES283LesterR.MorssandClaytonW.Williams

*THEIMPORTANCEOFTRANSURANIUMSOLIDSINSOLUBILITY

STUDIESFORNUCLEARWASTEREPOSITORIES289
HeinoNitsche

THEEFFECTSOFTHEDEGRADATIONOFORGANICMATERIALS
INTHENEARFIELDOFARADIOACTIVEWASTEREPOSITORY299
B.F.Greenfield,A.D.Moreton,M.W.Spindler,S.J.Williams,
andD.R.Woodwark

ACTINIDESORPTIONONTOSILICAINTHEPRESENCEOFHUMIC
SUBSTANCES:PROPOSALOFRETENTIONMECHANISMS307
N.Labonne,V.Moulin,andD.Stammose

CHANGESINU(VI)SPECIATIONUPONSORPTIONONTO
MONTMORILLONITEFROMAQUEOUSANDORGANICSOLUTIONS315
CatherineChisholm-Brause,StevenD.Conradson,P.GaryEller,
andDavidE.Morris

InvitedPaper



MECHANISMSFORTHERETARDATIONOFURANIUM(VI)MIGRATION323
RobertJ.Silva

DETERMINATIONOFFORMATIONCONSTANTS,SOLUBILITIES,AND
IONICSPECIATIONOFURANIUM,PLUTONIUMANDTHORIUMIN

AQUEOUSANDSATURATEDSALTSOLUTIONSFORMODELLINGSAFETYASPECTSOFILWREPOSITORIES331
H.Bischoff,U.Kramer-Schnabel,V.Esser,R.H.Xi,P.-M.Heppner,
andG.Marx

PARTVI:SPENTFUEL

DISSOLUTIONKINETICSOFUO2.I.FLOW-THROUGHTESTS
ONUO200PELLETSANDPOLYCRYSTALLINESCHOEPITESAMPLESIN
OXYGENATED,CARBONATE/BICARBONATEBUFFERSOLUTIONSAT
25°C339
SonN.Nguyen,HomerC.Weed,HermanR.Leider,andRayB.Stout

DETERMINATIONOFCRITERIAFORSELECTINGAUO2FUEL

DISSOLUTIONMODELFORNUCLEARFUELWASTEMANAGEMENT
CONCEPTASSESSMENT345
S.Sunder,D.W.Shoesmith,N.H.Miller,andG.J.Wallace

GAPANDGRAIN-BOUNDARYINVENTORIESOFCs,Tc,ANDSrIN
SPENTLWRFUEL353
W.J.Gray,D.M.Strachan,andC.N.Wilson

SIMULATINGTHEBEHAVIOUROFFISSIONPRODUCTSINUO2361
RobinW.Grimes

INSTANTRELEASEOF14C,"Tc,'"SrANDl37CsFROMUSED
CANDUFUELAT25°CINDISTILLEDDEIONIZEDWATER373

S.Stroes-Gascoyne,J.C.Tait,N.C.Garisto,R.J.Porth,
J.P.M.Ross,G.A.Glowa,andT.R.Barnsda

RECOVERYANDMUTUALSEPARATIONPROCESSOFNOBLEMETALS

FROMSIMULATEDINSOLUBLERESIDUEOFSPENTFUEL381
TsuneoMatsuiandKeijiNai

POTENTIALHAZARDOFFERROCYANIDESALTSINHIGH-LEVEL
WASTETANKSWITHINTHEHANFORDTANKFARM389
S.F.Agnew,S.W.Eisenhawer,R.F.Davidson,andL.H.Sulli

PARTVII:CANITES

CORROSIONOFCARBON-STEELCONTAINERSFORHEAT-GENERATING

NUCLEARWASTEINBRINEENVIRONMENTSRELEVANTFORA
ROCK-SALTREPOSITORY399
E.Smailos,W.Schwarzkopf,B.Kienzler,andR.oser

EFFECTOFRADIATIONONTHECORROSIONOFCANDIDATE

MATERIALSFORNUCLEARWASTECONTAINERS407
D.W.Shoesmith,B.M.Ikeda,anF.ing

THECRITICALCONDITIONFORTHEINITIATIONOFLOCALIZED

CORROSIONOFMILDSTEELSINCONTACTWITHBENTONITEUSED
FORNUCLEARWASTEPACKAGE415
GuenNakayamaandMasatsueahi

InvitedPaper



IN-SITUCORROSIONSTUDIESONCASTSTEELHIGH-LEVEL
WASTECONTAINERSPLATEDWITHTITANIUM/NICKEL-ALLOYS423
W.Schwarzkopf,E.Smailos,andR.Koster

DIFFUSIONOFLEADFROMAPERFORATEDTITANIUM-SHELL
LEAD-MATRIXCONTAINER431
P.ManiMathew,PaulA.Krueger,andM.Krause

LIFETIMESOFTITANIUMANDCOPPERCONTAINERSFOR
THEDISPOSALOFUSEDNUCLEARFUEL439
LawrenceH.Johnson,D.W.Shoesmith,B.M.Ikeda,andF.King

PARTVIII:NATURALANALOGUES

X-RAYPHOTOELECTRONSPECTROSCOPICSTUDYOFCIGAR
LAKEURANIUMORE:ANATURALANALOGFORUSEDFUEL449
S.Sunder,J.J.Cramer,andN.H.Miller

MOVEMENTOFTHEREDOXFRONTATAURANIUMMINEAT
POCOSDECALDAS459
LeonardoRomero,IvarsNeretnieks,andLuisMoreno

ALTERATIONOFNATURALURANYLOXIDEHYDRATESIN
Si-RICHGROUNDWATERS:IMPLICATIONSFORURANIUM
SOLUBILITY465
R.J.FinchandR.C.Ewing

URANIUMREDISTRIBUTIONANDFIXATIONDURINGCHLORITE
WEATHERINGATKOONGARRA,AUSTRALIA473
TakashiMurakami,HiroshiIsobe,TetsushiNagano,
andSatoruNakashima

RADIONUCLIDETRANSPORTBYGROUNDWATERCOLLOIDSAT
THEKOONGARRAURANIUMDEPOSIT481
T.E.Payne,R.Edis,andT.Seo

UANDNdISOTOPESFROMTHENEWOKLOREACTOR10(GABON):
EVIDENCEFORRADIOELEMENTSMIGRATION489
C.Hemond,C.Menet,andM.T.Menager

COFFINITIZATION-AMECHANISMFORTHEALTERATIONOF
UO2UNDERREDUCINGCONDITIONS497
J.JaneczekandR.C.Ewing

NATURALANALOGUESTUDYONTHELONG-TERMDURABILITY
OFBENTONITE-TIME-TEMPERATURECONDITIONANDWATER
CHEMISTRYONILLITIZATIONATTHEMURAKAMIDEPOSIT,JAPAN505
G.Kamei,Y.Yusa,andN.Sasaki

OBSIDIANSANDTEKTITES:NATURALANALOGUESFORWATER
DIFFUSIONINNUCLEARWATERGLASSES513
JamesJ.Mazer,JohnK.Bates,ChristopherM.Stevenson,
andC.R.Bradley

SOURCE-TERMCONSTRAINTSFORTHEPROPOSEDREPOSITORY
ATYUCCAMOUNTAIN,NEVADA,DERIVEDFROMTHENATURAL
ANALOGATPENABLANCA,MEXICO521
WilliamM.MurphyandEnglishC.Pearcy

THEALLIGATORRIVERSANALOGUEPROJECT-CHARACTERISATION
OFTHEDEVELOPMENTOFTHEURANIUMDISPERSIONFAN529
P.Duerden



PARTIX:BUFFERANDBACKFILLMATERIALS

EXPERIMENTALDETERMINATIONOFPARAMETERSGOVERNING
HEAT-INDUCEDMOISTUREMOVEMENTINACLAYBUFFER539
A.P.S.Selvadurai

HYDROTHERMALFIELDEXPERIMENTSIMULATINGSTEELCANISTER
EMBEDDEDINEXPANSIVECLAY-PHYSICALBEHAVIOROFTHE
CLAY547
RolandPusch,OlaKarnland,AlainLajudie,andRosemarieAtabek

INTERACTIONOFWATERANDCOMPACTEDSODIUM-BENTONITE

INSIMULATEDNUCLEARWASTEDISPOSALCONDITIONS557A.Melamed,P.Pitkanen,M.Olin,A.Muurinen,andM.Snellman

IMMOBILIZATIONOFACTINIDESBYHYDROXYLAPATITE567
R.Gauglitz,M.Holterdorf,W.Franke,andG.Marx

SETTLEMENTOFANEMBEDDEDNUCLEARWASTECONTAINERDUE
TOCREEPOFASURROUNDINGGEOLOGICALBARRIER575
A.P.S.Selvadurai

PARTX:FLOWANDTRANSPORTIN
THEREPOSITORYENVIRONMENT

FASTMODELFORCALCULATINGSTEADYSTATERELEASEOF
RADIONUCLIDESFROMTHENEARFIELD585
LennartNilson,LeonardoRomero,LuisMoreno,andIvarsNeretnieks

DEVELOPMENTOFAMODELFORHANDLINGTHEMOVEMENTOF
REDOXFRONTSANDOTHERSHARPREACTIONFRONTS591
C.Nyman,V.Ozolins,L.Moreno,andI.Neretnieks

MODELLINGTHECHEMICALENVIRONMENTNEARAWASTE
DISPOSALSITEINAGRANITICHOST-ROCK-INFLUENCEOF
FACTORSCONTROLLINGTHESOLUBILITYOFRADIONUCLIDES599
JeanBarbier,RobertFabriol,andGeraldOuzounian

THEIMPACTOFEPISODICNONEQUILIBRIUMFRACTURE-MATRIX
FLOWONREPOSITORYPERFORMANCEATTHEPOTENTIAL
YUCCAMOUNTAINSITE607
ThomasA.Buscheck,JohnJ.Nitao,andDwayneA.Chestnut

DIFFUSIONOFCARBONDIOXIDETHROUGHUPPERLAYERSOF
YUCCAMOUNTAIN617
AjeetSingh,GaryTatterson,FranklinG.King,andTevfikBardakci

DIFFUSIVITYOFURANIUM(VI)INWATER-SATURATEDINADA
GRANITE625
KazuyaIdemitsu,HirotakaFuruya,KenjiMurayama,and
YaohiroInagaki

THEASSESSMENTOFTHEPERFORMANCEOFTHEENGINEERED
BARRIERSINAREPOSITORYFORTHEDISPOSALOFLOW-AND
INTERMEDIATE-LEVELRADIOACTIVEWASTE633
A.Atkinson,A.W.Harris,C.C.Naish,S.M.Sharland,andA.C.Smith

RADIOELEMENTBEHAVIOURINACEMENTITIOUSENVIRONMENT641
S.Bayliss,A.Haworth,R.McCrohon,A.D.Moreton,P.Oliver,
N.J.Pilkington,A.J.Smith,andJ.L.Smith-Briggs



APPLICATIONSOFTHECARBON-14-POLYMETHYLMETHACRYLATE
(PMMA)IMPREGNATIONMETHODINSTUDIESONPOROSITY
ANDMATRIXDIFFUSION649
K-H.Hellmuth,M.Siitari-Kauppi,andA.Lindberg

PARTXI:REPOSITORY

AMODELFORNEARFIELDPERFORMANCEASSESSMENTINTHE
PRESENCEOFAPERMEABLEENGINEEREDBARRIER659
D.Broc,M.Lamoureux,M.Durin,S.Voinis,andP.Raimbault

TRANSIENTDIFFUSIONFROMTHENEAR-FIELD,A3-DMODEL667
A.Bengtsson,B.Grundfelt,andH.Widen

DIFFUSIVITYANDPOROSITYINROCKMATRIXRELATEDTOTHE
IONICSTRENGTHINTHESOLUTION675M.Valkiainen,K.Uusheimo,M.Olin,andA.Muurinen

NUMERICALSIMULATIONSOFHETEROGENEOUSCHEMICAL
REACTIONSCOUPLEDTOFLUIDFLOWINVARYINGTHERMAL

FIELDS683C.L.Carnahan

FLUIDANDSOLUTETRANSPORTINANETWORKOFCHANNELS691
LuisMorenoandIvarsNeretnieks

RELEASEOFRADIONUCLIDESFROMTHENEARFIELDBY
VARIOUSPATHWAYS.THEINFLUENCEBYTHESORPTION
PROPERTIESINTHENEARFIELD699
LeonardoRomero,IvarsNeretnieks,andLuisMoreno

THEEFFECTOFPRECIPITATIONFRONTSINDUCEDBY
RADIONUCLIDECHAINDECAYANDELEMENTALSOLUBILITY
LIMITSONNEAR-FIELDMASSTRANSPORT705
KarenJ.WorganandMichaelJ.Apted

TRACERTESTSINASMALLFRACTUREZONEATSTRIPA713LarsBirgersson,IvarsNeretnieks,HansWiden,andThomasAgren

THECURRENTSTATUSOFTHERADIONUCLIDEMIGRATION
EXPERIMENTATTHEGRIMSELUNDERGROUNDROCKLABORATORY721
W.R.Alexander,M.H.Bradbury,I.G.McKinley,W.Heer,
J.Eikenberg,andU.Frick

THEEFFECTOFMICROBIALACTIVITYONTHENEARANDFAR
FIELDSOFASWISSTYPEBREPOSITORY729
J.M.West,M.Cave,J.J.W.Higgo,A.E.Milodowski,C.A.Rochelle,
andC.A.M.Ross

APOSSIBILITYFORHLWDISPOSALINVERYDEEPBOREHOLES737
A.V.Byalko

AUTHORINDEX743

SUBJECTINDEX747


	page1
	page2
	page3
	page4
	page5
	page6
	page7
	page8

