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HU, BRLHBLUGS, NRETIUNBIERCESEBIENNIDEIL S/
ARET—5 ELTEHDHIFTE 3hIITIRIEL,

« H.D.Smith (Battelle-Pacific Northwest Laboratery) & DA oA 4 (ERFEHE

75y T4 v IOEILS, EBRETTO7 S v 7 BECSODTRRND - 12,
C—ringZHW/-90°C, 26—245HOEHMHOEERMNS, C—ringOFEEIZIGAEEE
NETENRBIC L > THE 3 LOBRBEENE SN,

« PG (RIBBERELTE) »o, A—N"—3y 7itEe LTORBOBA0REKC
BT 28REND - 12, ERIT, BESRIEPOBERACLIEEATH L EMEL, &
BIERREEE Uz, AER, SRERES LZ00m el EHEHRERETIT-
2o ' ‘

BARBRIDOTF -3 NS HETVHRVTER SN, VWIRRES, B
PR &R S RUI000FEROEAERO BRI L TR X hs,
FHEDR, BENMSAARDA ==y 7 EBMRHIANE BB TR &
EES i,

tylarvl) VaAfbEwiya (Sizing and Scaling Effect)

» Aeyrar@EyarT WIEDO75 7 7 VET IR LOAREYy Va2 T
B0, BeOEEBOFRIOLTRIShZ DTS S,

« L D.Hoover (Westinghouse Hanford Company) i, HIBR{LZEERATOFEHIL TR MH
W ERBEBOY A L AEICOVWTHE L, =77 4 — NV FOBRKEHATZ
WHITHNT R POFBREMAVBICE, BREBEOY A XRE, SHINCERRLET IR
ISELECEEEA T LDV A ARHREZGERETZENERBHFELNLE, H1
RFHMOBA, KIGCERS NN -7 5 ASHBE— )5 L THY, 2T
I EUREERE & BUGHE# % Transition State TheoryilE-SUWoHIER(LEEFLVEHWT
HREL I EDHENH - 12,

+ R.B.Knapp (Lawrence Livermore National Laboratory)id, </ F/SR " EHIRET
DR ~EGRIGDETFMUDWTHRMN Uz, K—EARIEETMEBIC Y v 7108
R/ EHREERTTHETNS /603205, THETNF SR/ EHRE BN
7 VBORIEEEF ML Bapeq 6 2 — FABRPTS 5, |

« JLCWaltonld, EL~IVEEHOMFITODVWTAENY —~TOay 7 ) =307
DHBEIC DV TRET LI REBS Lz, a0 2 ) — PR Y FTOESHEZFHET 2720
i3, MHOBLEEFHERRT LM 3 ETNVERRTILNENDY, I TR
¥ 7 ) - MhOFGKREN SBERE A FEET 2 ETNVEMRB L. JOBE, BNk
itk Dy 7V — FOBFMMIEERETE, EREEEDOIY 7Y - MIRELESD
TRV Edbh- iz,
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tyvavll =T 74— FHI%E L HRESET
o AW x—F v, Chalmers TEIAZFOAlbinssonSid, FEHEN Y b4 FhOU0 ARIBE
BYIORH,  BTIC >V THE L, 0.3, 0.5, R 1, IEMO#EIcbzD, P,
(Cs, Eu, Te)E, 727=FF (U, Pu, Am, Cm) icoWTEFFFESNI, NV M-
A MEDE (0.5~1.0%) OCu, Fe, RUBRkEE (Fes (P0,)?+8H:0(P05)2+8H20) %R
ML DIV T bdhE TREICHE SNz, TOHEE, CsICEEENBTAA LD
b, TI/=F FIRIBEAEBTLEN -7 L IEROFERICHE VTP, Sm2 L
BLTOE -7, mElnidThd D IZETHBITORENRED, BuDEHHE 3 o7
o RIcilT 3, TcdNY b oA MR TROLBITERZRTD, SBHARMSNSEE
B 5. AHEIEERMICHET 24y MRABRET T3 L TEERERTHELELS
ha,
o H#+4%, AECLORadhakrishnasdN\> b1 b —HEEEMORME TOMEET IV
AR Ute, KICRSFIT B DIETOREHM O & kS OBEIIPhi ip-Devr iesD EFNT
BRTEs bt
o HFF, AB(LOGaristo i, $LFRN) THOBRO, HEBTICRETERIC
WTEE L, BREOBIC X3, Z0EBILEN/ NSV, ik, &I osh
~DBITH/hEWV, 24&& LT, BROEBIMALES,
. A£FY A, Harwell Lab, @AtkinsonSidKictafnlLcar 71— b R OREERSITICD
WTilk~tz, 1, Sr, CsRU b U FULKERAOWTERETIA~NONI, PYFIA
KHTERL D# B UE, St CsiRINEICE DIBOSEA Shb, & ICHEEHFD
RS 7ERELAVI Y~ FCHEETH »1, TRAOBEIET Y7 Y — MROEKERICH
<%@énéoﬁmbéokﬂyﬁu—b?mﬁ@Mﬁ%¢émotﬁb,Nwﬁ?J
McHOBRI-E AV FTIER, ZRIKICENL TOTHH ROBENRED ol
o A+, ABCLO Chungdid, EEMELE A 7V 7 LI THHROBITICOWNT
&L, #FYTOaVvES TR, KiCBEMLUIEEMD/ Sy 77 0 VR TlI%
BRI FERICRETE S, B—FERTO o AFBNFENIFHETE,
Y= WP EADEKFRE R, BEERR, HROBE, RUKMATY Yyl
ERET 5,
o TAUA, J—RATSA FHILKEDBardakei HIZENKE (R3FM, 2 v LD
PaintbrushEke) thd0& [,DEEC>WTHE Lz, BuBREPTIREEDL
REEHICC0, [OUENIEAL, BRPOKSGNEMTEE, (0. LEMPMETTHI
EMbinot,
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3. HI REMLTrIcBI T 5Battelle/PNLEDITEHE

fT&¥H 12H1H 9:00~15:30 TE&EERr Battel leEEHE (3000Area)
PN ZE AtE =
PNL Chris. C. Chapman (Group Leader) A% — ,
Langdon K.Holton.Jr (Group Leader PE) #AZ YV —2T v
Richard P.Peter (Research Senior Engineer) #yi-e 7 Lilh
George A Jensen (Senior Research Engineer, PE) BH&HEMEIY
Mindy E Strong (Program Admistrator Japan Waste Managenent Office)
Deborah § Crippen (Office Secretary Japan Waste Management Office)
R DHIRIIZ D - - bODEFNTHBIC DV TR LANTEVADOT, K3 LIRTXHM
B RSN HRTHRE BRT S I LNTELR,

3.1 PN S REMLESEER & EERT

EERFEY & & bICHRETTEREEYE BT BT 28 dVaste Technology Center B
TELDTEHBINTVS, H3 2IRTEICHS ABELEHT bE+€ 7D Process
applications sectionTITHN TV ALY, BEEHIY 2 X bV —HIFOTHE SV -THR
LA

75 ABYEEABER I E & L CEMIES LN VEEY S RRICIThN T E 724, Chapnan
ELTRAS AR L D RBYLL, IEREABERLT A L&D, U5 /8% B
LHREDEARERYB LUHRTEOMEIC DB L TV ELVEEZI TV,

3.2 BESRETHERICETIMBEFTIVABER (R Peters)

N T = FHSZAEULT S b (WVP) RIF DN T RIEEHMFRGTO 128, SEREEE
ALHEEFVRAREEEL TED, TOEENMEN NI,

HWPD 77 5 AEU LD OIRBIROEGSHRIE, BIMRE TN 2nt % TH 5,
MDA 5 RERUBORFH L LTk, A& FOHRRIEE 3 BEEIC & RN
THIGL, HEFRTOREH URAEMFELFERSHLTHET 32 &> T
fzo UL, BEFEO R PEEERT 379 ZOI0H DDE OFHMEEICL D A5 RBRIFO
BENSIR - HEOAREL 1,

SBT3 — FRAALI OYEBEFAOERIEIRS 3OS AR -TEES, M
E—HEMFED 2FEL L »> TV 5, RBRENRZASESSICRITTIEE L BERED
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Waste Technology Center

The Center provides leadership in waste technology
development and application for a broad range of
radioactive, hazardous and mixed waste research
programs at Battelle's Pacific Northwest Division.
Drawing on waste management and technology
experts from all research departments, work is
conducted in the areas of:

» Waste Systems Engineering and Integration

= Process Technology Development
and Application

» Nuclear Fuel Cycle and Hazardous Waste
Program and Project Management

Waste Package and Performance Assessment
programs are managed for Battelle within this
latter area.

The Center operates Battelle's Materials
Characterization Center and Northwest Hazardous
Waste Research, Development and Demonstration
Center, which develops new and innovative tech-
nologies to assess and remediate inactive waste sites
in the Pacific Northwest. The Center also supports
both national and international nuclear fuef cycle
and waste management program activities.

Your Hosts

Japan Waste Management Office

Agenda

8:30 am
8:45
London Room, PSL

Friday, December 1, 1989

.Pick up at Tower Inn

Badge In at RO Building

Building

9:00
9:15

10:00
10:30

11:15

12:00 Noon
1:30 pm
2:15

| 3. 1

Introductions, Review and Adjust Agenda

Purpose of Visit and Status of the PNC
Efforts in High-Level Waste

Status and Plans at PNL on HLW Activities

Physical Modeling Results Relating to
Noble Metals Suspension

Melter Dismantlement and Cell Clean Qut
Program

Lunch
Noble Metals RecoVery Work at PNL

Open Discussion

Batlelle/PNLEFRIHFE

D Crippen
D Crippen

A1l
H Igarashi

C Chapman
R Peters

L Hoﬁton

G Jensen

All

£00-06 0098NS INd
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P N L
DIRECTOR—WILEY

WASTE
TECH.
CENTER
McELROY
PROCESS
TECHNOLOGY
DEPARTMENT
(McELOYHD
PROCESS PROCESS ‘PROCESS
DEVELOP APPLICATIONS AND
SECTION REMOTE
BURKHOLDER DESIGN
BONNER
ALLEN
(HWVP)
IMMOBILIZATION
PROCESS DEV.
GROUP
—Chapman —HOLTON —ROSS
Projects
Defense HLY Support x
HWVP Tech. Support X
Clean out{B-CELL) X
Greater than Class C LLW X
WEST VALLEY Support X
FERNALD{Chio) X
Weldon Spring X
3. 2 PNL-Waste Technology Center #H&%

(1989%£12H8 1 AEAE)



PNC SN8600 90-003

MBAEFERBLIETH D,

BEOLERF o — T HEGRBRTHRHEIL TV 3, RBRECBREITE,S 1 /4407
MORY v MBLUIEERIT S I EICKDITH, REREICE 7.5wt%LICIO 7Y Y
VAMRL, BEkERT v VOEEMEE LTy r b (2~ ) EER L, JORE
1250~200 undDPd, RADEFRBEEICEHEL SO TH S, MAEE 600W THREREIIH
55°CTH 5. BEMEHIFEE LIz, AF VLV RRERERGL, BV, WLRIETS
B, FEAVNE WO TERICHA 3, WRTHIIR, Pe, BLUNEEEHLETVS,

B - BEBROYIEE FNVRBERIC SV T AN S o fo, —BRERTMHARLTHSIZ
Lhinh 59, RENELTWADR EREROAT, TRIEETERHELTWL X, 1
SCRHOD/ ST v 7% LT I—F+—BMIZEF L Tz, ARMFEDEFNVTRATY VT
LT, FEEHICK AIEE LB (T RETIR, K3 TR &S ITAEER L
HTERBENE U TOWABRTFIRBEE SN, PN TR0 LRI, BEKENFO suspen-
SionERIEL TR ED T ETH -1, THIHL, BROEERRTIFRRED A
ST L b ESHHERIEICESTRIZVD L D RBER~,

2 &is
’
7
)
G[::: i
. A
! E _ | N
’ R JEE BB iR
- 3.4 JRESEMHIC
& B FENRI

a) Mz — SEER b) M — ARAPERE
X 3.3 #Ees v

3.3 RLFCM (B&Jl) MRESHEICDUT (L Hol tonFiBR)

19854EH 5 198TEEIC T THEEEX ek y M5 I v 7 A7 (RILFCY : Radioactive
Liquid Fed Ceramic Melter) DA EIIC>WTHAE R 12, ZOMBEELTIcE~S,
(1) RLFCMOIIR

PRIk DA S RELAI0AOE R, 19874 3 IR T Lk, BbEOmE~Difx

FERBORETENTVASY, 190FE3HELZFETH S, FHEN T RERFR,
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130 ¢ DRfGHEA 5 X (1. 11X10'°Bq"?7Cs, 3.33X10'°Bq®°Sr) ABEHLTW3, D
HIARE, 300°CHHRICIE - TV 5,
(2) RLFCMOfR{EERY
RAEDBENZKRD LB TH S,
RLFCMA BB MR
FERHEI I REIS BN RSRICA B £ O ICRLFMIB A EEY O~TEE R B L O
BotE e INTT B,
R D2 VNERERNIT B,
(3) FRIEIEEXSY

FRARTERE, FRERICRECT ZEEHENE O LRVIZIE L, RO §20D 7 2 — X5
LTEMmIND,

7z =X B OESEMENISWEE (BRax7 550BAL)

7 2 —X1 : PEEICHERINIEEOBERICE L v VAIDEOKIHENRIBEh 3B

| e (RGBS B L fcn—F ¢ U 5 B & & Y EOBS L)

7 2 =R : #UAMCEYS FRLPOE BB OREIC & D 2 LRI S ROWEH T

THHREMD S 51EE (BRMPAREORE)
() 7 x—XMBBHAABIERIZS>WT

FRIBIEROZL D, 72— X MOBERIFEOREEILEOT, FVEEICSWTHNS, &
M, TV IRUF o) CERIFATHRSA 52BN, ThidSBOV (s 1B
RINTVREFHINS, FEBEAIET B1-DICBEBAERTS, JOEEDII,
BBz 7 Y — b TEmR L BREYRBICANS, D0 DIc, BiFEO LitEE%
BN, AT 5, o

IBRUADIEIRH 5 RIREH USROS r— 2 o 720 L, PSR OGRS % ik
T3, EHIEMBERICIANTH BB,

FREEIGRIT, BALRIRT, y— v v /ol 75 X< b—F BITR) , WX
WoUlciE, FEBEUEE, TL-A5X075 70 (RTRHE) 2HVWE, BFE
BREETITERHE LOR, 2—F 1 VT 154 VABBICT 3120 TH 3,

CNETORRT, 77 X<MPIcRET ARBEDIDIC B MATRO 7 4 VI T
CEAELIDT, 74 N5OBICESP(ETEER) 2&8T 5,

G B B

BREBYEE LTI, REKBREEEEIIBEEL TS, BEKBRETIA5000Ps] OES

TL0?DDF (10°=>10rem), EAEMRETIZ10°DDF (10°=>10°rem) DEFEI D 5,
(6) ARIABEEMOEUHR
S AR OREBERYIO 5 B4 5 RELEIL, Cs&SrAFBRUMEEESOT, 75
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Z “CELE" IKRAEN3, 7oAtk RAEEY cRSXhBAHkELS 3,
PERRALEEE 2, IRAEEME R BZOTYE CRIBEETERL,
() A5 Va—N
5 AGBRUFORBKERE 1 AN S5 » ABch 0BT 2 TETH S, $72, Sv
EZI9ECREL, BEIECEEAVRBEETNTHET 3TETH 5, 20K
i3, 2~3 LDOBEBONS RBRIPERV, N7 — FEIFORy M5 XEULRRE
TOFEREN, FMIKETH 5,
(8) fR{AT 117 S LANOBIHCOWT
19894E118 | BT OPNLASDFAXT h#igdid » /- L Hic, = Aa— rERZAET
NITEHBNSOBMIFREE DI ETH B, #S ABEMFOBRIIERBARE U TIREA
DHDOEEMTH BN, Tro=7 ) FOWRLET R LM SENAPSRISHDIET
BINT 3 & FENNS B L BbhB, 5B, FEFFLTRY BEEVIREOT S S BIMOR
BERLTVWAEEDHETH -T2,

3.4 PNLICEKITZB2ETRENICEAT2HMAE (G Jensen)
fHRCRITERERY, L Tithhi:A&ERNCEE T 2FROBESEN SN, ¢
TICHISN TV B X I ICERMY 5 A oM ERVWTASE LR R S&E L L TEINT 357N
T T3, Xl oW TRBEREICL VBT 2 HEREL 6NLH, TcDB{LRE
REETHRELDIETH-T, ENEBOR®RE LT, RUZMEPIORELTHIENE
Zohd, BLYTUIESMMOTERRICIEEL L, *®Kridradioluninescense i, Sr
REVRIC, SOICCSIIMGHRIRLE LT, BREREEDHETH » 7. KRENTIXIOFE~D
RIS IO ROTFES DDV DPNRIET, BATOEBREIBELERL TH,
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PLATINUM METALS RECOVERY FROM SPENT |
NUCLEAR FUEL
(BATTELLE DEVELOPMET WORK)

BY

G. A. JENSEN
DECEMBER 1, 1989

PLATINUM METALS RECOVERY FROM SPENT NUCLEAR FUEL

CONTENTS:
s BACKGROUND
o STUDIES PERFORMED

e ANTICIPATED STUDIES
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PLATINUM METALS RECOVERY FROM SPENT NUCLEAR FUEL

BACKGROUND:

o PNL WORK FUNDED BY DOE & OTHERS FOR MANY YEARS
o PLATINUM METALS IN SPENT REACTOR FUEL = ~4.8 KG/TONNE

- ELEMENT  KG/TONNE ¢ VALUE (1985)

Pd 1.24 6000
Rh 0.47 9100
Ru 227 11700
Te 0.77  NOT ESTIMATED

PLATINUM METALS RECOVERY FROM SPENT NUCLEAR FUEL

STUDIES:

LIQUID LIQUID EXTRACTION

LLEAD EXTRACTION PROCESS

e

PRECIPITATION FROM PUREX WASTE

]

OTHER

@
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PLATINUM METALS RECOVERY FROM SPENT NUCLEAR FUEL

LIQUID LIQUID EXTRACTION:
e VARIOUS SOLVENT SYSTEMS USED
o RECOVERY EXCELLENT

o COST HIGH

PLATINUM METALS RECOVERY FROM SPENT NUCLEAR FUEL

LEAD EXTRACTION PROCESSING:
o LEAD OXIDE + CARBON + WASTE + GLASS FRIT IN MELTER

RECOVERY OF Pd & Rh EXCELLENT

e

o Ru RECOVERY REQUIRED BLANKETING AND REDUCING CONDITIONS

Sb, Bi, Pb, Sn, Cu EVALUATED AS SCAVENGERS

L3

Ag WILL ALSO WORK AS SCAVENGER

-]

LABORATORY & PRELIMINARY MELTER EVALUATIONS COMPLETED

]

COST MODEST - ADD ON
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PLATINUM METALS RECOVERY FROM SPENT NUCLEAR FUEL

PRECIPITATION FROM PUREX WASTE:
o PLATINUM METALS PRECIPITATE DURING SUGAR DENITRATION
o LABORATORY SCREENING COMPLETED;
- SIMULATED DEFENSE WASTE
- - SIMULATED COMMERCIAL WASTE

¢ RESULTS PROMISING

PLATINUM METALS FROM SPENT NUCLEAR FUEL

OTHER EVALUATIONS:
o EVALUATED SEVERAL ION EXCHANGE RESINS
o EXAMINED POSSIBILITY FOR RECOVERY [N DISSOLVER

e EVALUATED ECONOMIC AND SAFETY FACTORS FOR SALE
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PLATINUM METALS FROM SPENT NUCLEAR FUEL

ANTICIPATED WORK:
o PLATINUM METALS SHORT OUT AND DESTROY MELTERS
o REDESIGN MELTER TO USE LEAD EXTRACTION PROCESS

e EVALUATE METHODS FOR RECOVERY FROM WASTE STREAMS
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4. %4 FAECLURL

AT, <= b EF D OARCLH T EFRMER (URL) ZFARL 7o, MR THREPE /IR
A ERORBRIC>WT, FBORFEFBRABTICOVWTOHRAZEL JEATELOTED
WEZLT,

R :12H48

PREE - FREFT, 8HIA

(A==

* Gary R. Simmons
Manager, Geotechnical Science & Engineering Branch
Project Manager, URL Underground Bxperiments
 len F.D. McCRANK
Commercial Officer
Waste Management Commercial Office
e Richard A. Everitt
Site Geologist Underground Research Laboratory

Geotechnical Science & Engineering Branch

4.1 AECL/RLOEEEXL
1) #E
AECL (Atomic Enmergy of Canada Limited)id, CNFWMP (Canadian Nuclear Fuel Waste
Management Program) @5 H MREIEEEYOME - WAHOR&D ) 2ZFHE-TW 35,
URL (Underground Research Laboratory) %, CNFIMPIZHBWTHEEINSWUSEHEES
RELTWBEEZ SN S, Lac du Bonnet Basolith&FRTN B TEEEHAD IIMCERX
hTn3, COEFIENCHZE SN TOROEELIERERTH - T, FlBE
FTR, JOXIBEVERESPTORUESABRITETH S, €I TRRANI TR
CALNY TORENZRET 57200, EREXEFTHICEST ZREOEHRNERE /-
BEHESATV S,
o NRRITERETOHERSE, FNE - EFIROFEBRE S/ HD8cale effect ZFE
i
o MSYEORESREP, ERAH CUEFM, AKEMEFN), MEkFEL, S8RHFEN
etc)EFHT B &
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o EERETOHRID RN, BoXRBRELHBRETS &
& EFABRBOLDDF —~F R~ REWET LI L
FHRENTS 5,
2) URLOEEZE
19884E 6 B22H, 7 A Y #DOE&ABCLORIZSubusidiary Agreement No. 14%i341,
FHDHLET, Geosciences Research Programlz L7z, T20EBKRE VL 2070
Vx7 MGHEZN, M3mOITHEHESN, HTF300m & 420micshaft stationdsd& S
hitz,
3) ELRHBRAE
3. DNHEOBE)ICEET 5K
3. 1. DER (fracture) OFEL B OARTOREBEOHIE
ARRIZONFIMPICB1T 2 EF VORIEPHED Y, BREICET S, HENEL
D B HORREIEET 2 2N E LTV A, ARRIIOZERELHIKFR
HOE(LT AEHERET 200 L —vEERE, QBENRLEELLEIAT
OERfERES (compressibility), EME, ROFEKFREETAET 2E8% O2o05
B->Twd, ThoDHBRT, BN EBEFEFOREREIHONMNED 5255,
-3 L 2RO BRI TOBREESOIE
AAERIL19FRISTETH 5,
3. 2)GiERASERIC B H 2 HI5E
3.2 DEEM,/ a7 R
AABEIRT R- VRO FEAVEELE, THhoOWBDIHOT—7INEE
HET B, KAEBBMHISHE = LIt THC 5, BREEHHEOT DL
ZROES, BT R—N (HEL24m, EI5m) i, 207 HEEBLALESR
b—F LEEMNaN Y b A b LB AREINS (@4 1) , RTPH—1D
RHIISEIKICK B, 19895 6 BICABRENER I N, RBISEITHTH 5,
3.2.2) 759 Mk% |
ARRB TS0 F IO HOME, FEEFOWEETHEEENET S, IRL TR
77 bE#OOERNE (fissures) PBEGENRE L THWS, FHERIT1993F6HG
FE.
3. 2. G BRI
AIV—=ETSY, U5I N, M WRNy I T4 MO ETAF O RER
v FMSYLERREBEMOFE, MESEOREMEEENET S, Ny 2 T4 N—T3
7y Nw 274 —FhA, T3/ -50HTORHBOEENAESh->2H5 (H
4.2),
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3.2 )= NFarvEry b

AREL, BT R-NVEBZEL, v 774 VR U TLO—ER %455 L
1B ThS, (K4.3) ., BOIE, KIPBROLEDOTTD/ Ny 77 4 Wi
AN EHOMEETITH 5, 195FICHBRATE,

3. MNEHIDERT 5%

3. 3. 1)Mine-by Bk

AHBRTRENE COSROMEELH<LHERTH 5,

FERURMMIEBICL D, BAICK 28T 5, AABRIIHITI24mD 5443
mOEHEICHIz > TIThRTED, 420 mUNXUDHHNRAT— Y a Y TOT—F f#T
AN T B,

T 240m L ARAVOHRAICIBE S MmO 5 LE SN TV, FADHMIIZE, ¥
LTHROKREARET S bOEIELNT VS,

3. SO E T ) v SRR

3.4.1)URL Characterization Program

T OB IHOHERERL, SORINEREIESHOTOSS
LTHB, “hiciilac du Bonnet 73V V ADOHERMHEICERT 2 2L b2EN
5,

4) B 18 ,

—RICKREOBER AR T SRS EOS AT I Tho L 3ic, IRL OFELBZEN
FHICPEL EHEmIC1~24) , #HFKZLO, FET BROTEHED SRS
hTW3, TOXIBHNCE > TRIFEEEE, BRHUERLTAETRELVLEV-T
FWVEES, Likh-T, BAEICBIT 200 TEIALNY 7oLt mAMERID—
BEBLBLDEN-TLBEELZONDE, VTHICEEX, JOXIEREE>TOER
HORBIBERICEDON>DH B, Bicw/lFaryExy RS, ATV 7OMEE
RO ARBROEDFITENWT, BELBBEIENEh T
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Experiment room

5.0 m {H) x 6 m (W) x40 m (L) Concrete cap

Floor slab
U 1.24 m #x5 m bore hole

Heater
Buffer

Access tunnel
on 240 lgvel

K41 BE@EwH 2r7rEiE

1[\
Upper
l
Backfilled "’
shaft —4
i 50 m min,
3 m 5 ralss bored shalt —4 I0m
: i \
Excavailon damage zone —(-Iﬂ - “:
Concrote plug % Daranty Mg SN
a. l I\ 6 m
ﬁ413;f‘~
Grouting f
Unfractured J
granite
\

Bl4. 2 BLBHSEER
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Pneumatically
emplaced backiilll
In crown

Central drift
mine-by experiment

I compacted
backdill

If emplacement
boreholes with
heaters in buller

Instrumentation D.A.S.
control room

Concrete
bulkhead

4.3 <wuFarfzxrraEi
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5. J1 5 FABCL/RTA b = VBRERR

FHBIH : 125 48

SIS - BHELA, FEER GIS)

B B AR74 by 2 VHERTI, Olnnobilized Fuel Test Facility (IFTF) ©OR%
(%1 1. 56D ROC@ALI ) TICBIT 21883 G0 1R 21T 7

5.1 lmmobilized Fuel Test Facility (IFTF)
& : Mr. J. L. Crossthwaite
Head, Container Development Section
Fuel Waste Technology Branch
1) AI/SY 7icfEd 5 AFEHR
Y TFMBHIOVWTRF Y v (WEmES, ASTM Grade— 2) 25 L IEMIGEEL T
BY, ZOEREATA) 7OBHEEHE—5. 1 77T, e
LD avEHER '
« {FRFEBEBundles 2 7 [ 4K
ST (24X 3B PG,
s BundlefilB &2 v 7+LDF %
Ficid, 5 AXE-X (0.5mm g,

tiffuslon -bondes
closure

lithing ring -
a ring vsed fusl bundle

bundie-retaining
tubes

Bty “/..,-7 ~~packed particula

2248

litanivm shell
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review.  ABCL-7792 (1983)
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The influence of sand content on swelling pressures and structure developed in
statically compacted Na-Bentonite.  ABCL-7825 (1984)
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* R.M. Johnston, H. G.Miller

The effect of pH on the stability of smectite.  AECL-8366 (1984)
«M. Gascoyne, L.C.M.Elliott

A simple well-water dilution model. AECL TR-391 (1986)
* D. W. Oscarson, S.Stoes-Gascoyne, S.C.H. Cheung

The effect of organic matter in clay sealing materials on the performance of a
nuclear fuel waste disposal vault.  AECL-9078 (1986)
+ D.W. Oscarson, D.A.Dixon

Elemental, mineralogical, and pore-solution compositions of selected canadian
clays.  ABCL-9891 (1989)
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SCIENTIFIC BASIS FOR NUCLEAR
WASTE MANAGEMENT XIII

November 27-30, 1989
[s) 1 C -

Chairs: Paul Brown
Monday Morning, November 27
America North (W)

OPENING REMARKS

8:30 T1.1
NUCLEAR WASTE IMMOBILIZATION IN CEMENT-BASED
MATERIALS: OVERVIEW OF FRENCH- STUDIES,
Pascal Bouniol, Eliane Revertegat, Jean
Oliver, Philippe Gegout, Michel Jorda and
i ; C.E.A, DRDD/SESD, CEN/FAR,
Fontenay aux Roses, France.

95:00 Ul.2
EFFECT OF CURING TEMPERATURE ON THE PROPER-
TIES OF CEMENTITIOUS WASTE FORMS, Ryan O,
Lokken, John W. Shade and Paul F.C. Martin,
Battelle-Pacific Northwest Laboratoery,
Richland, WA.

9:30 0i-.2
BEHAVIOR OF CONCRETE AS A BARRIER MATERIAL
FOR NUCLEAR WASTE DISPOSAL, R.,J. James and
¥.R. Rashid, ANATECH Research Corporatiom,
La Jella, CA.

9:45 Ul.4

GROUTS AND CONCRETES FOR THE WASTE ISQLATION
PILOT PROJECT (WIPP),
U.S5. Army Engineer
Station, Vicksburg, MS.

8:15

L
Waterways Experiment

10:00 BREAK

William Richmond
Monday Morning, November 27
America Morth (W)

Chair:

10:30 202,11 .

ASSESSMENT OF THE PERFORMANCE OF CEMENT
BASEP COMPOSITE MATERIAL FOR RADIOACTIVE
WASTE IMMOBILIZATION, M. Atkins, J. Cowie,
. . T. Jappy. A. Xindness and C.
Pointer, University of Aberdeen, Department
of Chemistry, Aberdeen, Scotland.

11:00
DURABLE CONCRETE FOR A WASTE REPOSITORY-
MEASUREMENT OF IONIC INGRESS, R.F. Feldman,

J.J. Beaudoin, Institute for Research in
Construction, WNational Research Council,
Ottawa, Canada; and K.E. Philipose, Atomic

Energy of Canada, Ltd., Waste Management

Systems, Ontario, Canada.

*Invited Paper

11:30

LOGNORMAL SIMULATION ©OF PORE EVOLUTION
DURING CEMENT HARDENING, DP. Shi, W. Ma and
P.W. Brown, The Pennsylvania State Univer-
sity, Materials Research Laboratory, Univer-
sity Park, PA.

11:45

MECHANISTIC MODEL FOR THE DURABILITY OF
CONCRETE BARRIERS EXPOSED TC SULPHATE~BEAR-
ING GROUNDWATERS, Alan Atkinson and John A,

Hearne, Harwell Laboratories, Materials
Development Division, Oxon, United Kingdom,
SESSION U3: SORPTION AND
SPECIATION STUDIES
Chair: Greg Cheppin

Monday Afternoon, November 27
America North (W)

1:30
THE SQLUBILITY AND SORPTION OF URANIUM (VI)
IN A CEMENTITIOUS REFOSITORY, M. Brownsword,

A.B. Buchan, F.T. Ewart, R. McCrohon, &.J.
ormerod, J.L. Snith-Briggs and H.P.
Themason, Harwell Laboratory, Chemistry

Division, Oxfordshire, United Kingdom.

1:45 gi.2
SPECIATION OF Pu(VI) IN NEAR-NEUTRAL TO
BASIC SOLUTIONS VIA LASER PHOTOACOUSTIC
SPECTROSCOPY, S. Okajima, J.V. Beitz, J.C.
Sullivan and D,T. Reed, Argonne National
Laboratory, aArgonne, IL.

2:00 U3.3
MODELLING STUDIES OF SORPTION IN THE NEAR

FIELD OF A CEMENTITICUS REPOSITORY, A.
Haworth, S.M. Sharland and C.J. Tweed,
UKAEA, Harwell Laboratory, Theorétical

Physics Division, Oxfordshire, United King-
dom. .

2:390
EVIDENCE OF LONG DISTANCE:X TRANSPORT OF
NATURAL COLLOIDS IN A CRYSTALLINE ROCK

GROUNDWATER, W.R. Alexander, R. Bruetsch, C.

Degueldre, Paul Scherrer Institute, Villin-
gen, Switzerland; and B. Hofmann, USGS,
Denver, CO.

3:00
ANALYTIC STUDIES OF COLLOID TRANSPORT, Y.
Hwang, T.H. Picaford, P.L. Chambré, and
W.W.~L. Lee, University of california,

Berkeley, Department of Nuclear Engineering
and Lawrence Berkeley Lakoratory, Berkeley,
CA.

3:15 BREAK

— 38—
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SESSION U4: CEMENTITIOUS MATERIALS -
ASPECTS OF LEACHING
Chair: William Bostick
Monday Afternoon, November 27
America North (W}

3:30 *04.1
THE MICROSTRUCTURE OF ggbfs/OPC HARDENED
CEMENT PASTES AND SOME EFFECTS OF ELEVATED
TEMPERATURE LEACHING, XI.G., Richardson, 5.A.
Rodger and G.W. Groves, University of Ox-
ford, Department of Metallurgy and Science
of Materials, Oxford, United Kingdom.

4:00 D4.2

THE EFFECTS OF TEMPERATURE ON THE LEACHING
BEHAVIOR. OF CEMENT WASTE FORMS, Mark
Fuhrmann, Richard Pietrzak, John Heiser III,
Eena-Mai Franz and Peter Colombo, Brookhaven
National Laboratory, Radiclogical Sciences
Division, Nuclear Waste Research Group, Up-
ton, NY.

4:15 4.3
THERMODYNAMIC MODELING OF CEMENTITIOUS WASTE
FORM/GROUNDWATER INTERACTION AS A TOOL FOR
LONG-TERM PERFORMANCE ASSESSMENT, Louise J,
Criscenti and R. Jeff Serne, Battelle-Pac1—
fic Northwest Laboratory, Richland, WA.

4:30 4.4
WASTE GROUT LEACH TESTS: PURSUIT OF MECHAN-
ISMS AND DATA FOR LONG-TERM PERFDRMANCE
ASSESSMENT, R, Jeff Serne, Battelle-Pacific
Northwest Laboratory, Richland, WaA.

SESSION 115: MODELING THE DISSOLUTION OF
NUCLEAR WASTE FORMS
Chairs: Werne Lutze and Carol Jantzen

Tuesday Morning, November 28
America North (W)

8:30 2US.1
THERMODYNAMICS OF GLASSES FOR NUCLEAR WASTE
DISPOSAL, alexapdra Navrotsky, Princeton
University, Department of Geological and
Geophysical Sciences, Princeton, NJ.

9:00

4 KINETIC WMODEL FOR BOROSILICATE GLASS
DISSOLUTION DBASED ON THE DISSOLUTION AF-
FINITY OF A SURFACE ALTERATION LAYER,
William L. Bourcier, Dennis W. Peifer, Rev1n
G. Knauss, Kevin D. McKeegan and David K.
Smith, Lawrence Livermore Natlonal Labora-—
tory, Livermore, CA.

9:30
PREDICTION OF RADIQACTIVE WASTE GLASS DUR-
ABILITY BY THE HYDRATION THERMODYNAMIC
MODEL: APPLICATION TQ SATURATED REPOSITORY

ENVIRONMENTS, Carol M. Jantzen, Westinghouse
Savannah River Company, Aiken, ScC.

10:00 BREAK

10130 us.4

CHEMISTRY ©OF GLASS CORROSION IN HIGH SALINE
BRINES, B. Grambow, R. Miillier, Hahn-Meitner-
Institut Berlin, Berlin, Germany.

11:00

THERMOKINETIC MODEL OF BOROSILICATE GLASS
DISSOLUTION: CONTEXTUAL AFFINITY, T.
Advocat, E. Vernaz, CEN-Valrhdé, SDHA,
Bagnols-sur-Céze, France; J.L. Crovisier and
B. Fritz, CNRS/CSGS, Strasbourg, France.

11:30 0s.6

COMPARISON OF THE LAYER STRUCTURE OF VAPCR
PHASE AND LEACHEPD SRIL. GLASS BY USE OF AEM,
B.M, Biwer, J.K. Bates, T.A. Abrajano Jr.,
Argonne National Laboratory, Argonne, IL:
and J.P. Bradley, McCrone Environmental
Services, Inc., Westmont, IL.

11:45

DISSOLUTION MECHANISMS OF CaT103 AND OTHER
TITANATE PHASES IN THE SYNROC ASSEMBLAGE, S,
Mvhra, D.K. Pham, Griffith Unlver51ty,
Division of Science and Technology, Nathan,
Q1d, Australia; R. St.C. Smart, South Austr—
alian Institute of Technology, School of
Chemical Technology, Adelaide, Australia;
and P.S. Turner, Griffith University, Divi-
sion of Science and Technology, Nathan, Ql4d,
Australia.

6: W
PERFORMANCE STUDIES
Chairs: WNed Bibler and Claude Sombret
Tuesday Afternoon, November 28
America North (W)

1:30 Us.1,
A COMPARISON OF THE BEHAVIOR OF VITRIFIED
HILW IN REPOSITORIES IN SALT, CLAY AND GRAN-
ITE. PART II: RESULTS, H, Lutze, Hahn-Meit-
ner~-Institut, Berlin, West Germany; M.
Kawanishi, abico Research Laboratory, Abico,
Japan: J.A.C. Marples, Harwell Laboratory,
Oxon, United Kingdom: and P, Van Iseghen,
SCK/CEN, Mol, Belgium. :

2:00 U6.2
COMPARISON OF SURFACE LAYERS FORMED ON
SYNTHETIC BASALTIC GLASS, FRENCH R7T7 AND
HMI BOROSILICATE NUCLEAR WASTE FORM GLASSES
- MATERIALS INTERFACE INTERACTIONS TESTS,
Migchael J. Jercinovjg, Stacy Kaser, Rodney
C. Ewing, University of New Mexico, Depart-—
ment of Geclogy, Albuquerque, NM; and Werner

Lutze, Hahn Meitner Institut, Berlin, West
Germany.
2:30 0.3

THE INTERACTION BETWEEN NUCLEAR WASTE GLAS-
SES AND CLAY-II, P. Vapn Iseghem, K. Berghman
and W. Timmermans, SCK/CEN, Mol, Belgium.

3:00 BREAK
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3:30 U6e.4
R7-T7 NUCLEAR WASTE GLASS BEHAVIOR IN MOIST
cLAY: ROLE OF THE CLAY MASS/GLASS SURFACE
AREA RATIOQ, and E. Vernaz, CEN-
valrhé, SDHA/SEMC, Bagnols-sur-Céze, France.

4:00 U6.5

PRODUCT CONSISTENCY LEACH TESTS OF SAVANNAH

RIVER SITE RADIOACTIVE WASTE GLASSES, Ned E.
, Westinghouse Savannah River Company,

Aiken, ScC; and John K. Bates, Argonne Na-

tional Laboratory, Argeonne, IL.

4:30 U6.5
THE REACTION OF SYNTHETIC NUCLEAR WASTE
GLASS IN STEAM AND HYDROTHERMAL SOLUTION,
W.L. Ebert and J.K. Bates, Argonne National
Laboratory, Argonne, IL.

SESSION 0O7: POSTER SESSION
Tuesday Evening, November 28
7:00 - 10:00 p.m.
America Ballroom (W)

u7z.l ESTIMATION OF LONGEVITY OF PORTLAND
CEMENT GROUT USING CHEMICAL MODELING TECH-
NIQUES, Stephen R. Alcoxrn, Mark A. Gardiner,
IT Corporation, Albuguergue, NM; and William
E. Coons, RE/SPEC, Inc., Albuguergue, NM.

7.2 MODELLING ©OF THE EVOLUTION OF
POREWATER CHEMISTRY IN A CEMENTITICUS REPOS-
ITORY, 2. Haworth, S.M. Sharland and C.J.
Tweed, UKAEA, Harwell Labkoratory, Theoreti-
cal Physics Division, Oxfordshire, United

Kingdom.

U7z.i A THEORETICAL STUDY OF THE EFFECT
OF THE LEACH INTERVAL ON A SEMIDYNAMIC LEACH

TEST, Roger_ 0, Spence, Oak Ridge National
Laboratory, Oak Ridge, TN.

07.4 INTERACTION BETWEEN BLENDED CEMENTS
AND A SULPHATE BEARING GROUND WATER, Susan
L. Duerden, Peter L. Walton, and amal J.
Majumdar, Building Research Station, Wat-
ford, United Kingdom.

07.5 (ABSTRACT WITHDRAWN)

uz.6 IMMOBILIZATION 1IN CEMENT OF ION
EXCHANGE RESINS, Patrick Le Bescop, Pascal
Bouniol and Michel Jords, CEN, DRDD/SESD,

CEN=-FAR, Fontenay aux Roses, france.

uz.7 ENCAPSULATION OF RADIOIODINE IN
CEMENTITIOUS WASTE FORMS, Mark Atkins and
Frederik P. Glasser, University of Aberdeen,
Department of Chemistry, Aberdeen, Scotland.

u7.8 EFFECT OF 7-RADIATION ON THE MICRO-
S5TRUCTURE AND MICROCHEMISTRY OF ggbfs/OPC
CEMENT BLENDS, I.G. Richardson and G.W.
Groves, University of Oxford, Department of
Metallurgy and Science of Materials, Oxford,
United KXingdom; and C.R. Wilding, UKAEA
Harwell Laboratory, Materials Development
DlVlSlOn, Oxfordshire, United Kingdom.

7.9 HYDROGEN GENERATION IN MQRTARS
IMMOBILIZING WASTE CHLORIDE SALTS,

A, lewis and David W. Warren, Argonne Na-
tional Laboratory, Argonne, IL.

T7.10 POROSITY AND ION DIFFUSIVITY OF
LATEX-MODIFIED CEMENT, T. Nishi, o.
Kuriyama, M. Matsuda, K., Chino, Hitachi
Ltd., Energy Research Laboratory, Hitachi,
Japan; and M. Kikuchi, Hitachi Ltd., Hitachi
Works, Hitachi, Japan.

u7.1l A  COMPARISON OF THE BEHAVIOUR OF
VITRIFIED HLW IN REPOSITORIES IN SALT, CLAY
AND GRANITE. PART I: EXPERIMENTAL, L.A.
Mertens, W. Lutze, Hahn-Meltner-Institut
Berlin, West Germany; J.A.C. Harples,
Harwell Laboratory, Oxon, United Kingdom;

and E. Van Iseghem, SCK/CEN, Mol, Belgium;

E. Vernaz, CEA Valrho, Bagnols-sur-Céze,

France.

07.12 IN=SITU TESTING OF NUCLEAR WASTE
FORMS IN A CLAY LABORATORY - RESULTS AFTER
TWO YEARS CORROSION, P._Van Iseghem, W.
Timmermans and B. Neerdael, SCK/CEN, Mol,

Belgium.

u7.13 DISSOLUTION KINETICS OF A SIMPLE

ANALOGUE NUCLEAR WASTE GLASS AS A FUNCTION

OF 'pH, TIME AND TEMPERATURE,
Knauss, William L. Bourcier, Xevin D.
McKeegan, Celia I. Merzbacher, Son N.

Nguyen, ‘Frederick J. Ryerson, David K. Smith
and Homer C. Weed, Lawrence Livermore Na-
tional Laboratory, Livermore, CA.

U7.14 HYDROTHERMAL LEACHING OF R7-T7
BOROSILICATE GLASS, and E. Vernagz,
CEN-Valrhd, SDHA/SEMC, Bagnols-sur-Céze,
France; D. Beaufort, Université de Poitiers,
Laboratoire de Pétrologie des Alterations
Hydrothermales, Poitiers, France.

u7.15 EFFECTS OF SURFACE-AREA-TO-SOLUTION
VOLUME RATIO ON THE CHEMICAL DURABILITY OF
NUCLEAR WASTE GLASSES, X. Fepa, I.L. Pegqg,
Aa. Barkatt, P.B. Macedo, Catholic Univer-
sity of America, Vitreous State Laboratory,
Washington, DC.
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n7.l6 ALTERATION OF MICROSTRUCTURE AND
LEACHING PROPERTIES OF WEST VALLEY REFERENCE
BY HEAT TREATMENT, A.C. Buechele, X. Feng,
H. Gu, and I.L. Pegg, The Catholic Univer-
sity of America, Vitreous State Laboratory,
Washington, DC.

PARAMETRIC EFFECTS OF GLASS REAC-
TION UNDER UNSATURATED CONDITIONS, J.K.
Bates, T.J. Gerding and D.J., Wronkiewicz,
Argonne Naticnal Laboratory, Argonne, IL.

uz.18 GROWTH RATES OF ALTERATION LAYERS

AND ELEMENTAL MASS LOSSES DURING LEACHING OF

BORQSILICATE NUCLEAR WASTE GLASS, TIsunetaka
Banba and Takashi Murakami, Japan Aatomic
Energy Resegarch Institute, Ibaraki, Japan.

u7.ie CHARACTERIZATION OF HIGHLY ACTIVE
WASTE GLASSES PFRODUCED IN A HOT VITRIFICA-
TION PLANT, J.P. Glatz, E. Toscano, M.
Coguerelle and J. Fuger, Institute for
Transuranium Elements, Commission of the

European Communities, Karlsruhe, West Ger-
many.
07.20 THE LONG-TERM CORROSION AND MODEL-

LING OF TWO SIMULATED BELGIAN REFERENCE
HIGH-LEVEL WASTE GLASSES = PART II, J,
Patyn, P. Van Iseghem, W. Timmermans,
SCK/CEN, Mol, Belgium.

u7.21 SIMULTANEQUS EVAPORATION OF Cs AND
T¢ DURING VITRIFICATION =- A THERMOCHEMICAL
APPROACH, H. Migge, Hahn-Meitner-Institut,
Berlin, West Germany.

D7.22 THE EFFECT OF TEMPERATURE ON THE
REDOX CONSTRAINTS FOR THE PROCESSING OF
HIGH-LEVEL NUCLEAR WASTE INTO A GLASS WASTE
FORM, Henrv D,  Schreibsr, Charlotte W.
Schreiber, Margaret W. Riethmiller and J.
Sloan Downey, Virginia Military Institute,
Center for Glass Chemistry, Lexington, VA,

ar.23 CALCULATION OF THE VISCOSITY OF
NRUCLEAR WASTE GLASS SYSTEMS, Ritesh P. Shah,
E.C. Behrman and D. Oksoy, Alfred Univer-
sity, New York State College of Ceramics,
Alfred, NY.

07.24 CHARACTERIZATION OF MECHANICAL
STRENGTHS FOR SIMULATED SOLIDIFIED HIGH
LEVEL, WASTE FORMS, Hiroshi JIgarashi, Takeshi
Takahashi, Power Reactor and Nuclear Fuel
Development Corporation, Ibaraki, Japan.

07.2% DIFFUSION OF CESIUM IN SODIUM-
BOROSILICATE GLASSES USED FCR IMMOBILISATION

OF NUCLEAR WASTE, E.G.F. Sengers and
F.J.J.G. Janssen, N.V. Xema, R&D Division,

Chemical Research Department, Et Arnhem, The
Netherlands.

07.26 ENTHALPIES OF MIXING AND INCIPIENT
IMMISCIBILITY IN GLASSES IN THE SYSTEM K,0-
5105-Laz0;, h.J.G. Ellison and A. Navrotsky,
Princeton University, Department of Geologi-
cal and Gecphysical Sciences, Princeton, NJ.

ur.27 GRAIN BOUNDARY INVENTORY AND UO»
MATRIX DISSCLUTION STUDIES ON SPENT LWR
FUEL, W.J. Gray, D.M. Strachan, and M.J.
Apted, Battelle-Pacific Northwest Labora-
tory, Richland, WA.

yz.2s IDENTIFICATICN OF SECONDARY PHASES
FORMED DURING UNSATURATED REACTION OF UOo
WITH EJ-13 WATER, J.K, Bates, B.S. Tani and
E. Veleckis, Argonne National Laboratory,
Argonne, IL.

INVESTIGATIONS INTO THE ELECTRO-
CHEMIYCAIL LEACHING BEHAVIOUR OF U0, PELLETS
IN VARIOUS SATURATED SALT SOLUTIONS, ch..
Keiling, P.-M. Heppner and G. Marx, Free-
Unlver51ty of Berlin, Institute for Inor-
ganic and Analytical Chenistry, Radiochem.
Division, Berlin, West Germany.

o7.30 A DEFORMATION AND THERMODYNAMIC
MODEL FOR HYDRIDE PRECIPITATION XINETICS IN
SPENT FUEL CLADDING, R.B. Stout, University
of california, Lawrence Livermore Nat;onal
Laboratory, Livermore, CA.

FLUORIDE INFLUENCE ON ZIRCALOY-4
CORROSION IN WATER AS A FUNCTION OF BpH,
TEMPERATURE AND FLUORIDE CONTENT, N.H.
Uziemble and H.D. Smith, Battelle-Pacific
Northwest Laboratory, Rlchland WA.

07.32 CORROSION BEHAVIOR OF ZIRCALOY IN
AQUEQUS MEDIA, Anna €, Fraker and Jonice S.
Harris, National Institute of Standards and
Technology, Gaithersburg, MD.

07.33 POTENTIODYNAMIC POLARIZATION STUD-
IES OF CANDIDATE CONTAINER MATERIALS IN-
SIMULATED TUFF REPOSITORY ENVIRONMENTS, John
a. Beavers and Neil G. Thompson, Cortest
Columbus, Inc., Columbus, OH.

07,34 MIGRATION BEHAVIOR OF URANIUM
SERIES NUCLIDES IN ALTERED QUARTZ-CHLORITE
SCHIST, T. Ohpuki, T. Murakami, K. Sekine,
N. Yanase, H. Isobe and ¥. Kobayashi, Japan
Atomic Energy Research Institute, Department
of Environmental Safety Research Institute,
Ibaraki, Japan.

MIGRATION OF ANIONIC SPECIES OF
Toshihiko
Japan Atomic Energy Research In-
stitute, Department cof Environmental Safety
Research, Ibaraki, Japan: and David E.
Robertson, Battelle-Pacific Northwest Labor-—
atory, Chemical Science Department, Rich-
land, WA.

u7.35
RADICACTIVE COBALT THROUGH SOIL,

Ohnukji ,
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y7.36 STUDY ON RELATION BETWEEN MIGRATION
BEHAVIORS AND CHEMICAL FCORMS OF COBALT,

3] , Naka Nuclear Development CEnter
of Mitsubishj Metal Corporatien, Ibaraki,
Japan; and Naotake Katoh, Kogakuin Univer=~

sity, Tokyo, Japan.
GRIMSEL COLLOID

u7.37 :
, Paul Scherrer Institute,
gen, Switzerland.

EXERCISE, C.
villin-

U7.38 AUTHIGENIC CLAY MINERALS 1IN THE

RUSTLER FORMATICON, WIPP SITE AREA, NEW
MEXICO, Douglas G. PBrookins, University of
New Mexico, Department of Geplogy, Albuguer-
que, NM: Steven J. Lambert, Sandia National
Laboratories, Albuguergue, NM; and David B.
ward, University of New Mexico, Albuguerdue,
NM.

. IN SITU OBSERVATICN OF THE
ALPHA/BETA-CRISTOBALITE TRANSITION USING

HIGH VOLTAGE ELECTRON MICROSCOPY, Annemarie
Meike, lavwrence Berkeley Laboratory, Materi-

als and Chemical Sciences Division, Berk-
eley, CA; and William classley, Lawrence
Livermore National Laboratory, Earth

sciences Division, Livermore, CA.

U7.40 ESTIMATION OQF LONG-TERM DURABILITY
OF BENTONITE FROM THE THERMAL HISTORY OF
MURAKAMI DEPOSIT, JAPAN, G. Kamei, T. Arai,
Y. Yusa, N. Sasaki, Power Reactor and
Nuclear Fuel Development Company, Ibaraki,
Japan; H. Takano, Dia Consultants Company,
Tokye, Japan.

u7.431 DIFFUSION OF SODIUM AND COPPER IN
COMPACTED SODIUM BENTONITE AT ROOM TEMPERA-
TURE, A. Muurinen, K. Uusheimo and M. Qlin,

Taechnical Research Centre of Finland, React-
or Laboratory, Espoo, Finland.

U7.42 . THERMAL BEHAVIOUR OF BACKFILL
MATERIAL FOR A NUCLEAR FUEL WASTE DISPOSAL
VAULT, R.N. .Yong and A.M.O0. Mohamed, McGill
University, Geotechnical Research Centre,
Montreal, Canada; and S.C.H. Cheung, Atomic
Energy of Canada Limited, Whiteshell Nuclear
Research Establishment, Pinawa, Canada.

U7.43 A COUPLED CHEMICAL-MASS TRANSPORT
SUBMODEL FOR PREDICTING RADICNUCLIDE RELEASE
FROM AN ENGINEERED BARRIER SYSTEM CONTAINING
HIGH-LEVEL WASTE GLASS, B.P. McGrail, D.W.

Engel, M.J. Apted, A.M. Liebetrau, Battelle-
Pacific Northwest Laboratory, Richland, WA:

and N. Sasaki, Power Reactor and Nuclear
Fuel Development Corporation, Ibaraki-ken,
Japan.

0u7.44 {ABSTRACT WITHDRAWN)

Chair: Lars Werme
Wednesday Morning, November 29
America North (W)

8:00 ®yg.1
ACTINIDES CHEMISTRY AND SPENT FUEL PERFORM~
ANCE STUDIES, G. Choppin

B:30

OXIDATION OF U0, FUEL BY RADICALS FORMED
DURING RADICLYSIS OF WATER, S, Sunder, D.W.
Shoesmith, Atomic Energy of Canada Limited,
Whiteshell MNuclear Research Establishment,
Geochemistry and Waste Immgbilization Divis-
ian, Pinawa, Canada; H. Christensen,
Studsvik Energiteknik AB, Nydping, Sweden:
N.H. Miller and M.G. Bailey, Atomic Energy
of Canada Limited, Whiteshell Nuclear
Research Establishment, Geochemistry and
Waste Immobilization Division, Pinawa,
Canada.

2:00
CONSTRAINTS BY EXPERIMENTAL DATA FOR MODEL~-
ING OF RADIONUCLIDE RELEASE FROM SPENT FUEL,
, Hahn-Meitner-Institut Berlin,

Berlin, West Germany; L.O. Werme, SKB,
Stockheolm, Sweden; R. Forsyth, Studsvik
Energiteknik AB, Nykdping, Sweden; and J.

Brunc, Royal Institut of Technology, Depart-
ment of Inorganic Chemistry, Stockholm,
Sweden.

9:30

STATISTICAL MODEL FOR GRAIN BOUNDARY AND
GRAIN VOLUME OXIDATION KINETICS IN UO; SPENT
FUEL, R.B. Stout, H.F. Shaw, Unlversity of
California, Lawrence Livermore National
Laboratory, Livermore, CA; and R.E.
Einziger, Battelle-Pacifiec Northwest
Laboratory, Richland, WA.

9:45
MEASUREMENT OF SOLUBLE NUCLIDE DISSOLUTION
RATES FROM SPENT FUEL, Charles N. Wilson,
Battelle-Pacific Northwest Laboratory,
Richland, WA.

10:00 BREAK
SESSION D9: CONTAINER AND
EUEL CLADDING STUDIES
Chair: Sham Sunder
Wednesday Morning, November 29
America North (W)

10:30 ue.l

THEQORETICAL MODELING OF CREVICE AND PITTING
CORROSION PROCESSES IN RELATICN TO CORROSION
QOF RADIOACTIVE WASTE CONTAINERS, Jehn ¢,
Walton, Idaho National Engineering Labora-
tory, Idaho Falls, ID.
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11:00
CORROSION PRODUCT IDENTIFICATION AND RELA-
TIVE RATES OF CORROSION OF CANDIDATE METALS
IN AN IRRADIATED AIR-STEAM ENVIRONMENT,
Donald T. Reed, V. Swayambunathan, Argonne
National Laboratory, Argonne, IL; and
i v , Lawrence Liver-
more National Laboratory, Yucca Mountain
Project, Livermore, CA..

11:15 u9.3
A STUDY ON FABRICATION TECHNOLOGY OF CERAMIC

OVERPACK - A CONCEPTUAL DESIGN AND FABRIAC—

TION OF A FULL SCALE CERAMIC OVERPACK, I.
Teshima, Y. Karita, NGK Insulators, Ltd.
Nagoya, Japan; H. Ishikawa and N, Sasakl,
Power Reactor and Fuel Development Corpora-
tion, Ibaraki, Japan.

11:30 0e.4

AN INTERFRETATION OF THE HIGH-STRESS, LOW-
TEMPERATURE CRACKING OF ZIRCALQY~4 SPENT
FUEL CLADDING, H.D. Smith, Battelle-Pacific
Northwest Laboratory, Richland, WA.

11:45 n8.5

A CORROSION LOCALIZATION ASSESSMENT OF THE

MILD STEEL USED FOR NUCLEAR WASTE PACKAGE,
i, Ishikawajima-Harima Heavy

Industries Company, Ltd., Research In-

stitute, Tokyo, Japan.

SESSION Ul0/T4; JOINT SESSION

Chairs: Jim Xaufman and Virginia Oversby
Wednesday Afterncon, November 28
America North (W)

1:30 *

FRACTAL STRUCTURE AND DYNAMICS OF TWO FLUID
FLOW IN POROUS MEDIA, Jens Feder, University
of 0slo, Department of Physics, 0Oslo, Nor-
way.

2:00 Ul0.2/74.2
NUMERICAL AND ANALVTICAL MODELS COF TRANSPCRT
IN POROUS .CEMENTITIOUS MATERIALS, Edward J.
Garhoczl and Dale P. Bentz, National In-
stitute of Standards and Technology, Build-
ing Materials Division, Gaithersburg, MD.

2:15 U10.3/T4,3

SIZING REQUIREMENTS FOR FLOW-THROUGH GEOCHE-
MICAL TESTS: THEORETICAL CONSIDERATIONS,
MODEL RESULTS, AND IMPLICATIONS FOR THE
INTERPRETATION OF TEST DATA, J.D. Hoover and
E.C. Thornton, Westinghouse Hanford Company,
Richland, WA.

2:30 Dlo.4/T4.4

A LAGRANGIAN REACTIVE TRANSPORT SIMULATOR
WITH MULTIPLE PATHS AND STATIONARY-STATES:
CONCEPTS, IMPLEMENTATION AND VERIFICATION,
R.B. Xpnapp, University of california, Lawr-
ence Livermore National Laboratory, Earth
Sciences Department, Livermore, CA.

2:45 BREAK

3:15 D10.5/T4.5

FRACTAL CHARACTERISTICS OF FRACTURE NETWORKS
AND FLUID MOVEMENT IN ROCK, cChristopher €.

. U.5.Geological Survey, Department MS

913, Denver, CO.

J:45 TUl0.6/T4.6
FLOW TQ WELLS IN FRACTURED ROCK WITH FRACTAL
STRUCTURE, Jim_ Polek, Kenzi Karasaki and
Jane Long, Lawrence Berkeley Laboratory,
Berkeley, CA: and John Barker, British
Geological Survey, Oxfordshire, United
Kingdom.

4:00 Bi0.7/T4.7

ANISOTROPIC SCALING OF INTERFACES IN PCROUS
MEDIA, Miguel A. Rubio, Haverford College,
Department of Phy51cs, Haverford, PA: and
UNED, Madrid, Spain; w

Haverford College, Department of Phy51cs,
Haverford, PA; and Jerry P. Gollub, Haver-
ford College, Department of Physics, Haver-
ford, PA: and University of Pennsylvania,
Philadelphla, PA.

4:15 D10.8/T4.8

SIZING AND SCALING REQUIREMENTS OF A LARGE-
SCALE PHYSICAL MODEYL FOR CODE VALIDATION, R,
Khaleel, T. LeGore and J.D. Hoover, West-
inghouse Hanford Company, Richland, WA.

4:30 Ui0.9/T4,9 .
PERFORMANCE OF CONCRETE BARRIERS IN RADIOAC-
TIVE WASTE DISPOSAL IN THE UNSATURATED ZONE,

John C. Walton and Mark D. Otis, ID Natlonal
Engineering Laboratory, Idaho Falls, ID.

0 - -
(9] c S
Chair: Henry Shaw
Thursday Morning, November 30
America North (W)

8330 Ull.d
LEACHING/MIGRATION OF UQ2-FUEL IN COMPACTED
BENTONITE, Y. Albinsson, G. Skarnemark, M.

Sxdlberg, Chalmers University of Tecnnology,

Department of Nuclear Chemistry, G&teborg,
Sweden; R. Forsyth, Studsvik AB, Nyko&ping,
Sweden; B. Torstenfelt, ABB-Atom, Visteras,

Swedish Nuclear Fuel and
Stockholm, Sweden.

Sweden; L. Werme,
Waste Management,



PNC SN8600 950-003

9:00

MODELLING THE 1IN SITU PERFORMANCE OF BEN-
TONITE-SAND BUFFER, H.S. Radhakrighna, K.-C.
Lau, Ontario Hydro Research Division, Toron-
to, Canada; B.H. Kjartanson and S.C.H.
Cheung, Atomic Energy of Canada Ltd., White-
ghell Nuclear Research Establishment, Pina-
wa, Canada.

9:15 url.2
THE EFFECT OF CRACKS ON DIFFUSIVE MASS
TRANSPORT THROQUGH A CLAY BARRIER, Nava C,
Garisto and Frank Garisto, Atomic Energy of
canada Litd., Whiteshell WNuclear Research
Establishment, Pinawa, Canada.

2:30 U3l.4
FINAL DISPOSAL OF CEMENTITIOUS WASTE FORMS
IN THE SWEDISH REPOSITORY FOR REACTOR WASTE
(SFR), Jan S. Carlsson, Swedish Nuclear Fuel
and Waste Management Company, (SKB), Stock-
holm, Sweden.

9:45 Oll.5
MASS TRANSFER IN WATER-SATURATED CONCRETES,
, Peter A. Claisse, Nicola H.
Everitt, Andrew W. Harris and Alan K.
‘Nickerson, Harwell Laboratories, Materials
Development Division, Oxon, United Kingdom.

BREAK

10:30 Ull.6

COUPLED FLOW OF HEAT AND MASS IN BARRIER
MATERIALS AND .ITS SIGNIFICANCE, S,C.H.
Cheuna, Atomic Energy of Canada Lid., White-
shell Nuclear Research Establishment, Pina-
wa, Canada.

10:00

10:45

EFFECTIVE DIFFUSIVITY OF CARBON DICXIDE AND
JODINE THROUGH "G TUNNEL TUFF", Tevfik
Bardakeci, Franklin G. King and Maung Sein,
North Carolina A&T State University, Greens-
boro, NC.

11:00 Ul11.8

l4c TRANSPORT IN A PARTIALLY SATURATED,
FRACTURED, POROUS MEDIUM, W. B. Light, P.L.
chambré, W.W.-L. Lee and T.H. Piaford,
University of cCalifornia, Berkeley, Depart-
ment of Nuclear Engineering and Lawrence
Berkeley Laboratory, Berkeley, CA.

11:15

THE APPLICATION OF A COUPLED CHEMICAL TRANS-
PORT MODEL IN A TRIAL ASSESSMENT OF DEEP
DISPOSAL OF LOW AND INTERMEDIATE LEVEL
RADIOACTIVE WASTE, Steve Lisw, Vea Econoni-
des, Adrian Dawes and David Read, WS Atkins
Engineering Sciences, Epsom, United Kingdom.

11:30

ANALYSIS OF MASS TRANSPORT IN AN ENGINEERED
BARRIERS SYSTEM FOR THE DISPOSAL OF USED
NUCLEAR FUEL, Nava €. Garisto and Dennis M.
LeNeveu, Atomic Energy of Canada Ltd.,
Whiteshell Nuclear Research Establishment,
Pinawa, Canada.

11:45

ATTEMPTED VERIFICATION OF MATRIX DIFFUSION
IN GRANITE BY MEANS OF NATURAL DECAY SERIES
DISEQUILIBRIA, W,R. Alexander, Paul Scherrer

Institute, Villingen, Switzerland; I.G.
McKinley, NAGRA, Baden, Switzerland: A.B.
MacKenzie, R.D. Sc¢ott, SURRC, Glasgow,

Scotland; and J. Meyer, Min.-pet. Institute,
University of Berne, Berne, Switzerland.
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