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Analysis of Chemical Reactivity of Burnup Molten Salts
Toru OGAWA

Department of Fuels and Materials Research
Tokai Research Establishment
Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, Ibaraki-ken

(Received December 7, 1992)

Reactivity of LiF-BeF2~ThFu4~UFs and (TRU)Cl3~-NaCl (TRU: transuranium
elements) molten salfs with burnup has been thermodynamically analyzed
with a free-energy minimization method. The results on the fluoride
salts réproduced the operational experience of an experimental molten
salt reactot fMSRE), ﬁarticularly the distribution of fission products
in the primary system and the corrosion of Hastelloy N. A possiBility
of U-pPd alloy segregation, which has been neglected, was newly
identified. The results on the TRU chloride system indicate possibilities
of (1) accumulation of PdTe which acts as a chemical potential source
to cause the structural alloy corrosion, (2Z) segregation of Np-Pu-Pd
alloys, (3) difficulty in valence control unlike that in the fluoride
salts and (4) condensation of ZrCly vapor in the off-gas system. It
was shown that the understanding of alloy systems Ni-Cr-Fe-Te, Pd-Ag-Te,
U(Np)-Zr-Te etc. is important in feasibility studies of nuclear systems

based on the molten salts.

Keywords: Molten Salt Reactor, Transmutation, Actinide burning,

Fluoride, Chloride, Transuranium elements, Thorium.
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7y L HBERMEOBNABEERAL REREFOBIARATAHALA LT L AR
T, FORREEIrEREISTHEERINEEIREVEVILIITH S, ., BH
B L AEEHOBROHEBEY at,vﬁamﬁkﬁa%@%ﬁwiwéﬁuomf

I, EgaanmagzfgidEagbnTtolv, SH. By 7 rya®E (TRU) OmMEREIHE
ﬁ“”ufﬁﬂﬁwzﬁm#¢¥®&$#méh%mE HHTEHESRAEES L
ThwidZ bbb, TORMECEDLIBRNLETS 5.

EZHFE Tk, (DVBECKXEA—FV vy VELHEF (ORNL) TOEEF (MS
RE) BEZBOHXETA 3 Th-U7vithEaERe, DRETRURRSHONE
BREOESEETENATFLRTUATRUBEHERERED, FAFTHAID2LT
onmeErE RolkERstEs, BEH 0TI ORMBEATBHEMNICTHEITL =,

T T EERERUTOCOENDTH D

DLiF-BeF,—ThF.~UFBE*HAVEMSREOERD, BHENHEFC
LoTELCERTEIRE 32 LAE, MSRETREEHEL TN I EH
BELSLEONATUANZEVWEY, E2BETHELHIEFEERADOTLL
(Te) WD eEBzLAIHAELMBBEENLY, TOE, ZOXWEREL T,
1 ~2%DONLBENMAETNTHIZIEREFERLAPH, EEORTOEIER
BTk -oToho, BREFTRIVEEFOCro7 vikzh ¢ ERT,
ERQUF, b UFLOBEREALT, 2y Z0{EERT v 7 VZHFEEL T
3, COBEORERAT VIO ACMET, BHBEERY (FP) 0t¥Re., #
EHdONiIi, CrofE5TaRELEEZHA,

OBBAER—FY v bED ELTEH - BHRBEFHOoNFELEEIRT0DS (TRU)
Cla—NaClETR, BEFLORLOHMBAYroL Y REEERTH»EFH
L. HEAEBERATFLREENCEERHFERTHIDT, 7 vt AEKT
B, FTh, BESESERLTCEINFGTRELTZIENLETH D, BHREE
HEOTvitMEBRESR LR, BB E 7 v kD EDEVEINLT, BYBREEILE
FEL, E’é’ﬁ’]&FPmEb%< BHEWHIATL, THLELERELEMT D,

ERHEROEELETE. BE, ERAZE0£EAHESLNE, ROSDIEVEOL
TEASNAEELPEL I I RZPABIE#R TRV EEFZSR S, LML, BEREF
OBt TRCEICE, BHECALI CET32FEHEFEKC, EHERRUE
BHFYORECESTIBREG LY EEZ L b hEbsh v, 230 EER, Mo
BROFHOMBTLHD, |RXFORI P THEREN BT IFATOSERCE, 8K
DA — L EESHEEREET D, TLOEFOES L 20X SH 2 ERICEZEL.
HETAOR., KERVATLACSOWIRLTLLEHLEETRZVESD 2., I 0
CRl., EGREOBEER. BEE S EEN L ORFCEETAILLDD, T
LA, B4 OBPEENCNE(RZIIET, FPL 72748, BEHAED®
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TRUBE{GCH*EBETEUCRTREZFOAERATF VI s 2T HECECHET S
TErREHTHDL, IOEN, Tyt BEREERIFREL(ERDEIATHED, KRODIL
EHEERITELRLOELRD., £k, SEOREFOER, GREROEIHEMBRECEI b
3—0@, ThETEBRShTERBELLT, 775 /4 F-—Pde&shFHEDE
BOmMEgEE® RH LA, FHIEROBSN TR IZ?BN TSI LCERE DR, F#E
Z20Lo0BEAZENET. Ni—Cr—Te&,. Pd—-Ag—Te®H., U (Np)
~Z2r—PdREV- SR DPELZROREVTHDI I EL G2, INLDERYHE
ko RENORE. A8, #E2UTRIRAS,

* HEHNTFHEEEIOEREII-EITD D,
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2. 1 REEE
2. 1.1 7yvitipEE

it REEr LT, BREMEF (MSBR) AELTEEShEZL I F -
BeF,-ThF.-UF.(71. 7-18-12-0. 3mo 1l%) #MEL L,
%84 (MSRE) TEECHVLRZOR, LiF-BeF:~ZrF.-UF.(
85-929. 1-5—-0. 9mo 1 %) THd. Tl FEREHzT., Th%
ZrTBEBELTL., ROLEARSAFVWIIREBLEAFEE LRI EFREEAL L.

MSBRTR—XAZCEH49m® (1801t) OEAEFER, 2. 5m3*/8 (
18t ,/H) MIEEHHRARCHEZ R, BIEZ W ARy oBERFLCELSELS. — K
ZEOBHEERENH 1 x 10 ‘%Y Tdd, —FH. EHE2250MWtTa D, —
WBREROUBEFHREDH 1 x 10 % BETS, Lid->T, UTOEWTE, F
POEENE—RRAREERLLT, UOBMEBEXRRETl 2 tUBFERL L. EPR
UPALrLE0. Smo lBLAFELRVWDOT, EENURFP A vy U -k
METHD,

FPERICEPUOHBAEFIELBERR 2 Huvk, ThhAb P U0ERE=
BLTOROL, ZHIEERORUOBEBOE LT ED L, BLAUF.LU
F.bEaELEERSLTH S,

Ef, CsPSri2LTREFALETHREOEHBEE»SO0HE T L > T, £H8
o4 RV MY —RESBURLLOHFELII 2D AN EL, LAL, Zh
E7PAAVERE, TALHULESEFPOHTER., UF ./ UFKAERBCREZN
TWERY., LOEHCBrBETILOTRLVWOT, 2O0EERAXOHRBIERT
A2ZEEL .

MSBROBFHREAOD/HOEERXIT78./7839KTHb, BEWEELL TK
I000K»BALE, bhal, BT BRBHEOCAERLEIDEORERN =2
5kg/m?® - s~40mole/m? sTh>. ¥k, FEHFHEFTENS. 2aim
witL, Bk latmEPFEEL &,

MSREDEG TR —MBANOMY 2B BeErEE, UF. 28450 C&ETL
TUPR./UF %@ afE (~100) KHEBLE, BeBESHETREFUF ;AL
BEHIODBIHESHTH, TIALBALCERTROELErDEBRE T LD EE LKE
i d, 7yt EREF TR IOUF ./ UF:HOHENEBTTORI I EFAED
CTEBChRDMD, 20X, RAOEFCLIZ2EROPLETRBESET DI c T
ETH D,

BMEEAETIF )4 FPEEEIFERPLAELL, T, 8208 BEEREEE
+0T. MSBRTUBEEDIOEERE*30ppmUTRAHBLTYE, I TE.
EBE, ANosEA+ TR EEELTC. BESEEROOE L, BB, BEOY
Bz, Grinesh V"RV KES VLo TELI(BEINLTHD,
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2. 1.2 TRUZELWERE

TRUMB{LHEREREL TR, NaCl—-— (TRU) C13(B84—-—38mo 1l %)
pHELE, ~XROTRUEFRES tCxtL T, 250keg/F (886g/EB) @
MEABEMNERIRDZ®, ZTokE, —XRTRUBREY 1. 6x 10 "% ARET
b, EREFAOONAERE: LT20kg TRUREET S, bbb, —KHZATRUR
Hid, Bx 1O *UABEABRRARHEHERDZ LTS, LT, EEREBTCRFP
D—RFNEEERXTRUOBERSBE TS at%TH s, Lol 7 yv{LWERME
DEEERERD, TOEERBIHZBCRRFHUXLDETHD. MTORITTR,

0. 1~1lat%®EELE, lat%rwiHERETO 7 vibhBEBEROBEL
ELOWN, BHHEESE (£77F 4 F) OSZHEENIOBERMI0COBERVD
WIEL T, FPRELEL RS, '

FPREZ? PuDEIEEIUOE Y EAVE, ***PudFPHRBE, **'Np¢&
HlAMrDFROBEFEECE > TIN5 TH D,

HOMARKTIOKEHESRTVE, PHMTTERELEOHEC LT, BEHR
HEC800K%®#RELAE, EhElatmel

Fh, 7yt AMERRE, BE, XL20THYEARELCHEE AL EEET
5**,

2.1. 83 ®\wEHEE

NATFTOANRBERHAELZLLT17%Mo, T%Cr. 6%Fe®2BAENIZEE
GHEETHY, EXHLEFCCHED y» 522, Mo BREEBRILD DI,
CrixfBitErmtordpemzbhtnd, 0. OBUEEEFZThIRFERE. Mok
TCrixsl gARRIY (MeC) ZRBECKEL.,. BHHEBLRELELDH, —7,
BItHOMBERCRERRE., 62HMERCHAD»RBRATEIS I FHERBTL > TE
HEXh3, BESiTHRRAEWEIMCLRdA, HRATOREHERM.CLD%ED, b
Jw P ARBERELSPTVWESITHS, AATOMENEYERECEI BFEREKD T
H—ld., MAEEYRETILETCEERHETSH DA, T TE#fEibabrok, &b,
MSBREDWITH wEREhAh, XBENAFEANTER (Ti+HTF) ##2%,
Nb*#1%EML, 208D Fe®0, 1BEWLLTWD Y, 2, SIiEHE
DEFLEEE-TE, TITE, MSREODEROBHRCLERATBVLDT, Ti,
NbOBENHREBFL TRz L,

¥ hHEL., EHEEEFETOZrPOREEE~10atmicbELZSDT,
BERBRITAEZrIrF.OBEMEBEILEARROTH A,

%k BRE,EMHRTEESE, KSFHEIEH CHETE I EEBSI LT DA,
IOBBECWTRIZITRERETH 5,
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2. 2 EFAE

THEEF T RERI R LY —B/ptEZ—FChemSage U 2RAVE, Bz
FitiEgnEE (RF) BEX1ISEC VT, BEHEEER20EZECRZIR L. i
BESOOBEECREARFHZRIZENTE D,

NS F_ R RSCTEMPEF —IR_R—RA ' CRAT7IF /) F, FPP{tEE
HEF— A2 EMLEF—2AR—A VbR, ERTHRELLEZ 7L I &
e pLT, AF—2<—2An5ChemSageA7F—277 44288 ERL L.
—DOHREDNTL, WILBCE-TEBRARTI 7 ALADBLETH D, BR. BD
pPoANL, EAFEAELI~2KXTL k.

o, 9., 1 T7vi{tthiEEE

AEHEOALICETATHEOBESY OLL LV IR, BHSEECFPOAZINA,
MEHESEI SR VERERLE, FPOIBHLALROFHCHSLZVWHFAA
BEAL. TOMCFPE2WTRINFLROBRANENHECIELL LI A -TET-
b, BH#OChemSage TWH—BErREz32xEZNEERICEETTHL2HT
H5, EELEMATZEEIA—TETable LEKRT., XK, CsZL-T7
AHULE (Cs. Rb) #ftExd, BH¥HHERCs0b0 %, BHHNURZC
stERbEOMEPFRORE, :

BAEHRETCTOEHELANTILE, NI, Cr280Rz#BEALE, 2DOHLCARD
5Mo. Ru¥BéLi, GREALIOEHEDS, ZZTRLDHIBEAT VY7
wﬁﬁfm,wo&Rut@ﬁEﬁ%TﬁEL\&t&&ﬁﬁmﬁ%bﬁb:&ﬁﬁa
P orhbTHDL, REEALIGOMo 7vikir LT, Mo Fs&EMo Fe&
DEEEZZRT AN,

EHEHETREEYED A, SEFHER0ELT. hEHNERECcEVLEE (F
2 BeF, Te, OCHAPREIPLOERBERERLEVHERT -2, Z08HG,
SHCHBETIEAL LTREHEEEEDAHAE LN D,

A 2EY Table 27T, BRMEATI N o VLY THERSLOIER
mEE L, L., ROFPHURLEERHEXH 22U, Croyv{tHoaH- L
e FoREonwTE, 2LiF-BeF, AhoEEEgalasrly¥r—LT
Grivesd ‘K ko TEILhAEEFREVIZI LR E-> T, BRHEFTCOHEFERAZ L
pEcERAT L IWEREL =,

FAARTCFALCGOEHEDT~OEEZETHTEH), IabcBEHAREEFL
LT#H&-7, Keiser“z’&i_z\:{\j'—'ﬂ'{Nﬁ%ﬁﬁlci%f:l,f:b iF~BeF,—ThPF.@
WCrsTe#FML, 923KTEX1SppmEBEOTeDEHEZEHTD. L
AL, IRrECriRl105ppmiEBLTVE, MSRETOFPLHHRHMETH,
TeREEEHACERLECESBFPEEBEONAEZTL T0D Y,

#4BFPe24 (Mo—Tc—Ru—-Rh-Pd) BEnZELOHELIERTESE



JAERI-M 92-210

Bz, BELLTORCEThAPo Rk, Lizdi-T, 2ERELSZLEOINGD
FEEEOEBEIEBMA TS, IOREMEEODWTE, BIERL ELDCERT
60

BEMASSCOVTR, FHEAK, SGTEBEF —2~—-27HhoONi~-Cr —
Fe—-NI((SE)ESZEFLEAVINI-Cr-FedEoRELHEAL, 206
B CrofE@giErorzlspREELWIEFRHELE (Fig., 1), Grines
5, A4 CTOEER0. 0DELTVD, LAEMNT, ZZTRH#EEN
P, UMEES%Cr (HEERC. 05 ONI - CrEBEmEE L THE-L. Th
WhoT, B bR 3EBC rBHBAONEERZTRCANDIENTE S,

2. 2.2 TRUBEWERE

EELELEE®Table 3CTT, BREMAE A2 V{EHTEAS L DER
BEr LA, NaCl —-PuCl :RuBHLARRZHEATI Y, LEdH->7T, Na
Cle?oF )4 Pt roBM R EOHEEEAAS D cE LoD, EREH
BIPLERELTHhBIZIERBRVWTHA I,

AgiWt-oTFPOAg, Cd, In, Sn, Sh2aRRELIOEPPEENS D
LEZENEDT, BEHAZRZEERVEREALICDODVWTDOHETR, Ag,
Cd, ITnO3TERLr72o0{tE@E*EECANL, InORUBECSnEShORERZEY
FEHELTL., AELRESRRI EREEL L,

FPOF )AL POBENNO, tHTFTHBCLIGEREIEFR LR o2, TOMADD,
NaCl— (Npec s, Amg.s) Cls3eENaCl~-PuCl::2022DRT2WTEH
BE¥iT- I, :
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Table 1 Grouping of elements and fission yields

Group Elements Total yield (%)
U-233 Pu-239

Cs Cs, Rb . 23.07 21.84

Ba Sr, Ba 17.78 g.42

Zr Zr, Nb 32.6 18.16

Mo Mo, Tc 26.3 28.07

Ru Ru, Rh 8.42 30.94

pd Pd 0.72 11.07

Ag Ag, Cd, In, Sn, Sb 0.61 3.76

Te Te 3.01 3.49

Nd Y and rare earths 54.2 45.61

I I, Br 2.55 2.25

Li Li

Be Be

Th Th

9] U

I )

Na Na

Pu Pu

Am Am

Np Np

Cl Cl

Ni Ni

Cr Cr
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Table 2 Phases and species considered for the fluoride salt

system

Phase Species

Gas Te,, Te, F,, F, BeF,, LiF,T4i,F,, Li,F,,
ZrF,, 2rF,, MoF,, MoF,, BaF,, I, I,, LiI,
FI etc. :

Ligquid LiF, BeF,, Li,BeF,, ThF,, UF,, UF;, NiF,,
Crr,, CrfF,, CrF,, BaF, CsF, PdF,, ZrF,,
ZrF,, NdF,, MeF,, MoF,, RuFy, LiI,AgqgI, Bal,,
CsI, NiI,, CrI,, CrI,, MoI, etc.

Invariant Mo, Ru, Pd, Te, PdTe, PdTe,, Ag,Te,

stoichiometric Ag, (,Te, Li,Te, Cs,Te, NiTe, ,, Cr,Te;,

phases Cr,Te,, UPd,;, URu; etc.

Alloy Ni, Cr

Table 3 Phases and species considered for the chloride salt

system

Phase Species

Gas Te,, Te, Cl,, Cl, NaCl, Na,Cl,, ZrCl,,
zxCl,, 2rCl,, NiCl,, Nicl, BaCl,, I, I,
Na, Cs, 2ZrI,, ZrI,, ZrI,, MoCl,, ClI etc.

Liquid puCl,, NpCl,, NpCl,, AmCl,, NaCl, CsCl,
AgCl, BaCl,, NdCl,, CrCl,, CrCl,, NiCl,,
zrCl,, ZrCl,, 2rCl,, MoCl,, RuCl,;, CsI,
NaI, Agl etc.

Invariant Mo, Ru, Pd, Te, PdTe, PdTe,, Ag,Te,

stoichiometric Ag, 4,Te, Li,Te, Cs,Te, NiTe,  ,, Cr,Tey,

phases Cr,Te,, UPd,, URu, etc.

Alloy Ni, Cr
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3. ®mRCZE

EfHEEPTabdbled~TRE O,

3. 1 7withiEsE
3. 1. 1 7v{tpEEROMEITER

7 b EERE T, NATRANSIOC roEEEHCEHE, UPL/ UF~
100ELTWE, 22Tl, UP,/UFR (k%1 7~5. 4x10°0MTEts#
T, ROVHBYEL, Thik, FHE7vELETE, p (F) =107%~107%°
atmOEBRCHELL TS,

Table 4CHFPOERIEROELEY, BEHFTEREIRVESOEREASL
BironTmLt. 1DORBEEDVT2DOH FO{EEERRENLTWHEEE, X
BB kT3, £k, EHBEVHMETSIE LR () TE-o . 7LHVEER
(Cs, Rb) . 7ARYEEM (Sr, Ba) . X8 (Y, La, Ce, Nd&) ,
72 rRCICERAREACERLTVE, ZIZTH-REFY Y ITR, 3vERSZ
T{kEH (Cs 1, AglZE) ELTERLTWLEREESND, Mo RBERMEFOEE
A I DHAYEWEBEERTF YO AL ERLEVED, EREFCRBEETERELT
FH+ 3, RURHERN -SSR TEBHHP L THFET D, ZhH0EHE, E
CARF UM OEFOBEBRL I AF—DREALLEEIRDIIETH D,

EHLEHYRTOR., Ag, Pd, TeZlLTUTs %, KBHEVELLETF YV
AT, AgRERERCESEL, PAdRTALLO—FEEZEELPdTe &L THHE
¥4, Ldl, BRHEFO7vERF Yy U7 ACHET 2HEETR., PdRvVv I vo—
HMERIGLTUPAd %ML THFHETI, Zhibbtdbic, AgDR¥EAgTetkl
THFHTE, TelR#BI, PddIVRAgLORKEETAHULEOHRBEET 2.

Table BREEHSSLORETCOFEHE2FILERELTRT., FPDI B,
BREEALI VILERABEELERZIOE,. TektPdTHd, TeldBtATV >
ARHRELT., ¢8RS0 N i35 0VECr e BENCEALATDS, PAdT e NiIiOE
ETTRFECELAIEE, HENBFOBEERTF vy 7 2 0BT HPdEUPds%
EET %, :

CrOBEY3UR,/UF;~1000&KTTH4Eh, EEXEOCroBENP
SETFTLAEYIAT, BEECOCrA v EDHOFELEREhS (FH2H 15
B) , ROFHRCLEFTOEBRYBEETIRGTHD, CrEEABEZOLDE SR
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3, 1.2 Z7vitHEHMEROFE

FHROMITHERER., Grinesd Pk THERNRTWAMSREDORHNTOFP S
FREOHEZERYrELL T D, Grinesh REERBECHBELB N ENZTELMZT
BEh, ZONELASCLERBWREREL T 3. Lal, BECL-THEbLATWLE
Wolk, T0FRKwBFrDBTe, Ag, Pd, URUBEHSGERFOCHTORIETS 2.

UDHSETE., ZO0EERACECTTe *EELEIZRTE (Pd, Ag%¥) Ol
RETeoPRoENEBLrEL, BCRFOTeNEET D, TO0RFTe XAHAHA
Bhs—HERTICLTL, 32BREEONILRETDITHS 3.

Keiser @ 2=t b, BEoCr7aAlitHrHEML, 2. UF. UF<
BOWEHTRIE, "AFTEANOHARBERELIHAHEAZIZIERRHL =,

Table BEOHEFERETR, UFL./UF;<50TR, B€KRETNILITe.. H
FEELRD, CrTeseRBL-TEERRZZIER/RERTVWS, LEH-T, &
DR EF Y V7 LOEBRTHEEBHOC r FAMEMBRACHFETLE, E€&
Tetr ORIGEMFZRDITHEELAT .

LaL., 2hErtdgzhtunhod, UF.,/UF:2&8BEWi22Z &k, —2
OEBERSHSZ, PAdOHLBERE 1 %BFCRAET, MSBROEFERBTLURD
—FHo—HBEL»FELRY, LAL, BOUF./UF:LobETR&, PdH 7y
ks vo—&2BRL., UPd#HEHLED. Ind, FOEE HRFCLDLD
REERE IOV TREEGRTIMNVLETS S I,

LR TR, SRRBOPJdoABEEREZ L EL A, LEL, £HCL-TR,
Pdidfto FPOMo, Te, Ru, RhEEE¥ERETEITHAS, CALFPOE
HBIMEhLELZT, PIdOERBRO., O1RBELL-TWEZELF2LR S, 20
HREPRFTIEDC, ROEGEEREL S,

[UF4] ;alg+8 [P d] nlloy:<UP d3>+2 (Fﬁ)

PdiE®. a (Pd) =0. 01, UF,0ELHE, N(UF) =0. 0030¢& &,
100 0CKTIE,

p (F2) =exp L{AG: (UF4) —AG: (UPds) + .
. +RT1nN(UF) +3RT1lna (Pd)} 2RT]
=exp [(-1623390+531780-48297-114862)/2R T ]
=1, 7Tx107%Fatm

IV ECFEH 7 v BEHSFECHYUTIRBFCEOTUP dAERLBS, Tadblebd

PO, CORE T vENIERURL/UFHETHITO00MTESLT S, a (Pd)
=1, »2, TeDHEELEWEEX, ZORREp (Fe) =1, 7x107°° atm

ETERT D, '
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IREBAELEIRGELT. KOZrPAd£RRENFLLN D,
[ZFFJ\] Bllt+3[Pd] nllay=<zrpd3>+2(F2)

PAdiE®. a2 (Pd) =0. 01, ZrF,0&ALE, N (ZrF.) ~107 D& &,
100 0KT&. '

exp [{AG, (ZrF. ~AG: (ZrPda) +

+RTI1nN(ZrF.) +3RT1lna (Pd)} /2RT]
=e x p [(-1600000 C=+ 200002 +291200-95718-114862)/2R T ]
=~10"""atm

It

P (Fsg)

wET, EHE v ESENEBETLRFRE., IORKBREEZERZL, LEAST, 20
B e FEE TR VELZVELTRLTS A, Bk, TIT, ZrPds
DAEROEET FAE—EStolend Vit k%, Stolenb QEWRZr C/PAdRIESS
OXDEMAECY ERL—HLTWS,

MSREODEETIR, T4EFPOMMITESE, —RARNCEENL -2 UBY
FLTHBLTVWALE S TH2 W, U-PdE&L&RPAaSHNTRAREBEL T
AL BHCEEh3Z k5 THSS, MSREDHHHECIOMAESRZD LR
TR NDE. bo ELFOEEEEAE. PAdOFAL VY U BEINNES -
EZER L BAREERS D,

3.2 TRURLWERE
3. 2.1 TRURLYBEBERORTHEE

TRUMIKEHERELZOZEHL., AFCRLTRER7vIEHBEREREETLHRY,
hEghEWE, (D7 2F I A RBECS3EBA A TH22E, LEEFOFPRE
REWKE RE{R22k (2. 1. 288B) ., (UL TRUOEHHEEIRDE
WERMLT, PAdOWRMAL OREEAE(RBZE (Table 1) Thd,

BREEALIOEERE®TableBUERT, BHEALVITET e PdTe RY
Ag:TebtlLTHET R, GECHENBRROBART VI r LR HETS, Cr @
BEEPME T I L5, BEREVEBLELEF Y Y7L TTRAg.Te dARZL,

Table 7Tkit,. BEHSGLAETCONEROTFULEREL*TR L k. BEHEOF
HCHPAdTeRTAEETSHN., PBLTINITe. FPERT D, EBRERTT 7
JARPRICSHEBAAYELTHEL., 4B/ A VYREFBLAFEL RV, (N
Do.sAme ) Cls—NaCl®H, PuCls—NaClArbw., £2{RFEHAEN
Thhhbhif, BREALITp (C1:) ~10"2atm, HEHEEEHE T
(Cly) ~10'%atmBECEL, BEHSSREPIPIARLTILES, B,
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TOEBMILATYL s ARER, BB BuBEROKETEREAD (Fig.
27 .

BEFEHESTO5RR, BYREEORERMPENTp (Cl:) BTHAI EAL
BETH D, I T, ~RBWZrE2BEPEALT. NpCl«/NpCl. .beHE
TR EEMELE, ChEVHBVWETHOFRR 7 27F /) A NEBE7Vv—+T7 UL
EHARNMNSD, ZrRZrCl.¥ERL, —FHERMERACHMAER DI, BEA
8@2r01;%ﬁ(%i&0.01~0.latm)tbf%ﬁéh%t%ﬂén%o
IHE L TROREAEENABREEN, p (Cl.) BETTE, Bicdhid, Np
Cls/NpCl 210 BECRETAZIELTERE, BEHESOBERREHCZ
YRTELZ, BEL. ThBHLOWMERETS - T, EFLOBEH#EUTIZEND,

8. 2.2 TRUMEIHEBEMERCETE

TRUBNMEMERTEPANT e tEART+4HBREICHD, Pdo—HE—&K%
WIZPd-—-TedLHIORBYBERTITSHA3., Pd-TehFORER, BES
W oETTe D—KRRNERAEETLIIL2EW%T S, Thbd, URFTOP 4
~Te&%BTen{k®EHAT ¥ ¥ 7 Vif (chenical potential source) &L TIEAL
ERdl iz,

FRo vt AR EERD, PAdATe R THARHCEETDII EHH, Pd-Te
G2 BLIUNIi—Ted@2FoT e FREZ2VT, ERBLINHEHERBETFLETSD D,
Pd—-Ted&HP0TeEBIC2W T, Predel® “77, lbser'®, Mallikd ¥
wERHIEMNS DA, lbserRUMalllikb o T e SRBBIEMEIE. BN LHNERT
H55PdTedROBEMZ L F—, AG,” (PdTe) ., B LTHEHEET I,
—F. Prede| 0Bl EERAXEEE, LEN->T, HRTCEPAd-—TedFEXD2TH
MMk B RAEETH D, 2HE L, Predeld & lpser& i&Pdo. eTeo. T HHAEEE
DEREE# (HA3VREBESOFEAEH- ALY ) ORNMEZREL TWD VI FATER
L TED, BEPKEP d:Te KELXTI2E50FEXREL TS, 22 TE,
Pdo. eTeo. «WRSHOBE/NMEMAEEL, £/, Pdo.sTee. s DEREDHBEIZ XL F B
BarinB 152 2O DAG, (PdTe) E—HE$23b0:LT, RENTEGETER
ODTeEEYEH L=, Fig. S3CRSO0CKTOT e FRBERTL L (18325

.

—H. Ni-Ted2R 20Tk, FEOHEHCEEEMNRVWESGHELED S,
Fig. 4C@NiTe,  OEROBHALFAF—OBEREHTDWT, BarinD#
FE%ECOPF— X2 F . Geiderikhd CPYOEMFHETF -2 EISS 27 (83
) CIIHEARBELPHELE, £k, Fig. 3k, 800KTOTeER
PNi-—-Tedc20lROBEBELTTELE, 2ITHBELTWETeEFR (~
Pdo.'faTeo.zs) FETEH. Pd—-TeggstoTeiEHAK, B:3ENL —Ted% {~
Nig.sTeo.4) EN i SRBLCEH TIRBECEL 232 TRENSDI I EVERTE D,

Tl B MERTUPdERA TR ER LS. Np-PAdASERDHER
LdD, ThEeRFATIOXLELZND ~PAdROBMAETFT—REFEL T, LAL,
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UPd- - Emoamesly— (AG,” =-532kJ mol) ‘. PuPd.,®
EHRBOTEE (~284kJ/mol) »5F2C, NpPdsDAG: &
~200kJ/ moc lIDETRRVTSHSI, NpCl;0&EHOEHI2ALF K
—~723%kJ,/molT&a%dmb, p(Cl) <10 ¥atmTl, UTORIEK &
ZNpPAd OB +HFETHE, ZIT, PAFECFPASHbCREATAT
WEE LT, 2OPAER (a (PA) ) R, 7y {tHBEHMERLINDL I FEERLR
BN LEENLETH D,

(2/3) [NpClaj salt+2’ EP d] aliay=(2/3)<Nppd3>+ (Clg)

bbb, CTOBE*»M220C L ERFEECHMIENT Yy 7 L2 TFTFSE, Np
—Pu—PELSERN—KBRALEREh, UBRTHTELEN DD, TORTREPAOD
BRBEERAE DT, L7 viEtHBRERCDVWTFREEAIUEES, 207
HF )4 FELSHEMHZEANRMBE R VES, CREHRETHOEZr PdERR
BTHDN., rOBAMFEORRCEND-—Pd, Pu—-PdRAEZDODVWTOERRT—
ARHBETH D,

. NpCl./NpCl il EFHEAZE*TbRwELTH1I0™, CroEH
AHOVWILRACEBTIELTHLIO *EEHT/HEL, ETEREZERCERL.
FHELFTDIIELRIBEEZTRRIVTES S I,

EFEESRH e LTIt Zr¥EELE, ZreAvaL, p (Cl2) ~
1072 tmitEP FRLTHBIERF Y7 LRBETELIEVWI AT, BN
FHEORKEE WAL THD (g2, #i458), Lrl, ZrE{tHRFETEKE
THY, BREFZODOLBEFREFOEES*HAETLI2RNMNS D, k. EXFKRI
CEDBESHIASELT, BRELRETDILEVIEAETHHRVE (W, EL,
Zre&BR LAEFEHEY T LT L CEDSY, FPRERTLISEDZTC 1.
DHERCETALABRENM BB LR3I EATRELD, BREAROFRATRER
EHZAOBBMESRY., (WziE., '"Xe (1,:=3.8%8) =3 Cs ( T,,2=30.75F,
WMEOQ44K)) bifEhbhkirhEksho, YAFTLEHPCERTDZ'Cs O
ERAHERE T V- 7Y T AILEERZDT, ZOHSREROCEHEL VAR
HHTHDI,

ZreRUCAEBERSBOT i ORFEABRE L TOFERALBRFL L (K2,
BISHER), Ti kb FTBEHBEREANDE, BELGXEETHETHN., Zr &
DREFCPTVWIERIBERE»S5THB. LAL, NpCl /' NpCl :hDER
FPFRBECT VOO T i GNEAHECHEEZRIDTCRWED, BELT VY7 LHE
(NI ETLENDOTU— 72 bR IB ISk, £, CrEgEils
BUELMEATF YL 7 LOBETR., TIiHEEHREEENTHES S (H107%2
tm) . BREFEKEBRLTLES Z L LEMTCK S,

BE#8e6L T, TRUSHYGBHREROEIERALZRED CTHE TSI EHFION
%
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LiF-BePF.—ThF.~UF,(7T1. 7-18-12-0. 3mol%) E&
EROESEUBRBECESI —RBAOEELEFELDVT, EHZFAF—RNLER LD
FREToR., BTEERMSREEERO - RRHRHTEEEZR(BRTLILDOTE -
tr, W, Te, Ag, Pd, URUHEEHNS4ERE (N1, Cr) oMo Z®EA.
ESBETOTAALHELEEZEEL

HEFEBINTEREAELLT, " RKRATOU-PAdERNFOURBREBR D TREH
PREH LA, TOEREE, 518, 23VEERLAEBAOERLOMER 2 T,
HERBIABIETHA I,

FRERYEECLT. TRUSIHBHEROBSERBECHEIEERTHEZDV
THERE, (DERACPdT e HIRERL T T el RT vy LiEe L THERL,
BEHSL0Te tOREYbELTHREE, ONp—-—Pu—-Pda&SRTFUBER
DEEHE, DR vt MBABERACE R WEFHEREOREENE. (OFHE,»CER
LEZTCl.ABERATERTITER. 2R THEEE L,

BEEFV AT AOEEN RIS P RATILITEEROR, BREZTOLDOOE
Bz T. Ni—-Cr—Fe—-Te%, Pd—Ag—-TeH. UNp) —Zr
—PAREV - SRS ESROEEVTHD LS ok, THhEORKREBMOEFHF
FEBVTLEETH2, Flzaid. Ni—Cr—FPe—-TeROBAZITHFRBEK
BEOHNEEERS “PKCHELTBD, §HTHRIFET LT S,

FHF )L P —PAROBALHUECREIFTEILAAMNS L, X, BHBE &
DBREREREC, PAdA VYRV ) —RIZ NS hihil, TORDIFLOER
HiEhrof, /' SEFAFAEERAEEFOS I CEBoPABEARYY . BEFAL
EREOBN THWERE, sHESHE 7ot A, 2L T, SEATL EREF OEE
DEMBEEVWT, U-PdHB. P/ /A F—PdR—BE2LVTOLDHFEME., EHER
F—aMERHERATWD, -

EE. JITREBMEYE O O oL IBHEREL TR H, 1 F
VEBECETIIVEELETAE (B, EEXIRWL D) HEEN D, NBT Y
ke 200t eSO EEEOERBEETHI DT, XEMCEMZLE LI R
ZOEECCMTAESHERELM, EFABRECL>TRECEESRIEEFZ
i, LaL, EREORBINEBIBILEAF V7 LEHOHEE, B2 OLEROE
SEOTHRLEELZPALERESCR., BHETSTFALLTINHENLEFOSH D
LOMBEERD, Fh,. LVBEREFUMELEAI P ORBT A HBLETH D,
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WLh, Th, 725 /)4F, FPEEF—2HAC2VWTIXR, REKEFHRE, #MN
é\ﬁﬁﬂé&mﬁﬁ%%hoSGTE%~&&~2(Eﬂ%%ﬁ)mﬁﬂ&ﬁt%w
ERC20TE, JICHARERERTEIFETSH D,

Fh, BECDOOTR, PAMNSY ARRFESREREERFOFEROA VM E
WEEWRE, HEEck), BERAOME, Moo fk¥Romitaly., RUTVRIR
E®EI3eMTER, £, ZOEE, MoF;, Mo P BIEHE T — X~ AR
mMTEZEMTEE,
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~—O— Cr activity

Ni-Cr-Fe alloy with 6-6.5at% Fe
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Cr activity
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Cr mole fraction

Fig. 1 Thermodynamic activity of Cr in Ni-Cr-Fe alloys.

—6— p(ClI2) (atm)

~—8 = Np(4+)/Np(3+)
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Fig. 2 Change of p{Cla2) and Np#t/Np®™ ratio with burnup
without provision of valence control for the
(Np, Am) Cl3+NaCl molten salt.
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3 Thermodynamic activity of Te in Ni-Te solid

alloys and hypothetical Pd-Te liquid alloys.
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Comparison of free energies of formation of
NiTei: tabulated by Barin‘®® and that calculated
with the present model (see Appendix 3).
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T8k 1 ChemSageARhTF—%#

KO0 APBEFRT, ThEQART77 A LR, SGTEF—2xX—2 (R#Hi
BT AAEL)) REBRTHRELAZ ALV IE—* AVWEZ L 2T, BEIE
Mli, SGTEMPET - —Ak. KA. M., KBoMEPHE >V T, £5%
MAH, . E#zryiner—8° |, EERBCPOTF—FEEALTVDE, 77 ALV
YR —-Tik, ZREPEETITECHRPIEETDIE, ZhooaZErobigRehdeiL®
BOYAMRHATE, TOQUVAMIPLALBKAERDOEZERATILOCEET D
YRR ZHE oW THTOoL SR ChemSage A7 7 A L EBEBFERT
%

#l1

Ty L EMERT., BEHrORBEOFHLYBEIFT2LDOAN, FRMLTWDLE
AL, SH8. WM (BEEHE) O NI - Cre820320BHEEBEETHD, ThbHE
Bt nBWL2BRZIAThBEBOEREHE L L TE> T3, EHZDVLT, L%
HOA ML FAA Y= - YwPyA, Gibbs BHIFAF—~FHE (A~F) &
TEhTWLD,

IZT, GibbsERITIFAALX—I

G°" =A+BT+CT1lnT+DT?*+ET*+F /T

rLTEHExbh T3, YAMFTMAX /KREABETCORKA~FOBE THEH
BEEFRTH»2., LEB-oT, flziE, S00KTOTenEMHEH (TEL) Ko <T
., TMAX/K=1281THEShITOREXAVLEND, 2OV AIIEHLT
—AEBWT,

AG:” (PdTe) =G (PdTe) -G (Pd) —G" (Te)
=—-1248634+37998+49755
=-38886J/mol

EHEZLh S,
B, Uz%*f&&ﬁ%k(*)mmﬁéﬁwm SGTEF—AaA_—2AEWT
Hmptr RTHBHBIEFETT,

B2
(Npo.sAmy.s) Cls—NaCl#EBMERT, BEMHLORHOFEHELENT D
EHOAS, ERLT0EHE, AHDBRXEFALERERKETH D,



JAERI-M 92-210
%] 1

FLIBE UF3.UF4 FROM ORNL-4812(1972}
XX¥ SYSTEM DATA FCR THE GAS pHASE X¥X

MOL.WT. STOICHIOMETRY MATRIX

BAIFI(G) 0.0 0.0 0.0 1.0 O,
0.0 0.0 0.0 0.0 0.0 0.0

BATF2(6) 0.0 0.0 0.0 2.0 O.

0.0¢ 0.0 6.0 0.0 .0 0.0

BA111(G) 0.0 0.0 0.0 0.0 0.
0.0 0.0 0.0 0.0 1.0 0.0
BATI2(G) 0.0 6.0 0.0 ¢.0 0.

0.0 0.0 0.0 ©0.0 2.0 0.0

BEIF1(G) 0.0 0.0 0.0 1.0 0.
0.0 0.0 0.0 0.0 0.0 0.0

BEIF2(G) 0.0 0.¢ 0.0 2.0 O.
0.0 0.0 ©¢.0 ©.0 0.0 0.0

BEIF3LI1(G) 0.0 0.0 0.6 3.0 1.

0.0 0.0 0.0 0.0 ©.0 0.0

BEVITA(G? 6.0 0.0 0.0 0.0 0.
c.0 0.0 0.0 0.0 1.¢ 6.0

BEHI2{(G) 6.0 c.0 0.0 0.0 0.

FI10MO2(5) 0.0 0.0 0.0 0.0 O.
0.6 6.0 G©6.0 ©.0 0.0 0.0

F15M03(G) 0.0 0.0 0.0 5.0 O.
0.0 0.0 0.0 0.0 0.0 0.0

F111¢G) 0.0 0.0 0.0 i.0 0.
0.0 0.6 0.0 0.0 1.0 0.0

FILI1(G) 0.0 0.0 0.0 1.0 1.

0.0 0.0 0.0 0.0 c.0 0.0



FIMO1(B)
0.0

F1ZR1(G)

FaL12(G)
0.0
FZMO1(G)
0.0
F2ZR1(G)
0.0
F3LI3(G)
0.0
F3MO01(G)
0.0
F3ZRI(GY
0.0
F4MO1(G)
0.0
F4ZR1(G)
0.0
FSl1(G)
0.0
FEMCI1 (G)
0.0

F111(86)

ALETCG)
0.0

TIMOL (G

0.

JAERI-M 92-210



JAERI-M 92-210

0.0 0.0 0.0 0.0 1.0
F1ZR1(G) 0.0 0.0

0.0 0.0 c.0 0.0 1.0
120G 0.0 0.0

12Llz2G? 0.0 0.0

0.0 0.0 0.0 0.0 2.0

12M0 1 (G) 0.0 0.0

0.0 0.0 0.0 0.0 2.0

12ZR1(G? 0.0 0.0

0.0 0.0 0.0 0.0 2.0

f3M01(G) 0.0 0.0

.0 0.0. ©.0 0.¢ 3.0

I13ZR1(G) .0 0.0

0.0 6.0 0.0 0.0 3.0

| 4MO1(G) 0.0 0.0

0.0 0.0 0.0 0.0 4.0

14ZR1(G) c.0 0.0

0.0 0.0 0.0 0.0 4.0

NDITET(G) 0.0 0.0
c.0 0.0 0.0 1.0 6.0

TEV(G) 0.0 0.0
0.0 0.0 D.0 1.0 0.0

TEZ2(G) (X) 0.0 0.0

0.0 0.0 0.0 . 2.0 0.0

GiIBBS ENERGY/J. MOL-!

TMAX/K
OXTXT EXTXX3
BATF1(G) 1400,00
0
~7.18487400D-04 6.2327620CD-08
340000
01
1.50393900D-03 -1.787265000-07
6000.00

A BxT
F/sT
-3.33848200D+05 1.026080000+00 -3.
1.02700400D+05
-3.36370800D+05 2.66857000D+01 -4.
3.86789900D+05

-2.48338300D+05 -2.96632100D+02 ~3.

1.0 0.0
0.0 0.0
0.0 0.0
0.0 1.0
1.0 0.0
0.0 1.0
1.0 0.0
0.0 1.0
1.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
CXTXLOG(T)
656606000+
034380000+
552217000~



01
-6.75046400D~-03

BAIFZ2(G)
01
-8.496409400D-04

01
1.051041000-06

BAII1(G}
0
-1.478887000-04

01
~1.06232100D-03

BATI2(G)
01

~6.38781500D-07

BEIF1(G)
01
-1.26633000D-02

01
-4.15858100D0-04

01
4.54547600D0-04

BEIF2(G)
0t
-1.695346000-02

01
~7.222334000-04

01
-1.74214100D-05

BEIF3LIT(G)
01
-7.989551000-02

01
-1.038468000-02

02
-8.85018200D-0%
BE111(G)

01
-1.64563600D0-03

01

3.042137000-04 -3,

.436855000-07

1400.00

,238687000-08

6000.00

.098112000-11

3000.,00

.60071500D-08

6000.00

.26747300D-08

6000.00

.303274000-11

800.00

.05327000D-06

3400.00

.25172700D-08

6000.00

.15356400D-08

800.00

.67229900D-0C6

2800.00

.188327400D~-08

6000.00

.52789400D-10

600.00

.64117400D-05

1200.00

.16262900D~06

6000.00

.650823000-09

1350.00

.81247700D-07

6000.00

t05020000-08

JAERI-M 92-210

-3.55650200D+07
-8.22024400D+405
1.708327000+05
-8.22591400D+05
2.37630300D+05
-5.377806000+04
2.072054000+04
-3:0]434000D+O4
-1.180288000+07
-3.20481300D+05
3.25780800D+04
-1.77230800D+05
-4,76147500D0+04
-1.847504000+05
é.24511900D+05
-1.94473100D+05
4,987348000+06
-8.10419100D+05
1.35052400D+05%
-8.208732000+05
1.245748000+06
-8.238348000+05
1.928861000+06

-5.04382000D+05

3.37573000D+05.

-9.27849200D+05
2.08888000D+06
-9.414486000+05
4.09605200D+06
1.58420100D+405
1.28041800D+05
1.548424000+05

B.41287100D+05

.476111000+01 =5.
.10811600D+01 -5.
.65316500D+01.-3.
.39058800D+01 -2.
.21183500D+01 -5.
.9493?IODD+0I -2.
.49444700D+01 -3,
.97871800D101 -4,
.62267800D+01 -4,
.85664600D+02 -6.
.02180400D+02 -6.
.08013200D+0! -2.
.B3195500D+02 -9,
.88277300D+02 -1
.77007400p+00 -3.

.96386800D+01 -3,

728314000+

820779000+

758C8100D¢+

965672000+

81965000D+

234807000+

652042000+

081450000+

072403000+

006424000+

223481000+

975844000+

008154000+

.Q7568100D+

547235000+

919817000+



BE112(G)
o3

-4.73128600D-03

01

-7.798563C0D-06

F10G?
01

2.043814000-03

0l

2.06946400D-05

Ql
=1.15611700D-05
F1OMO2 (G2

02

-4.52358300D-02

02
-1,11687300D-04
F15M03(G)

¢z

-6.785446C0D-02

02

-1.671402000-04

FI11106)
01

-2.80646000Q0-03

g1

-4.3236818000-04

Gl

-4.16088600D-04

F1Lii1ce)
o1

=9.270027000-03

0)

-3.68281700D-04

g1

-2.58608600D-04

FIMO1 (G
01

-2.80818300D-03

01

7.719673200D-03

11650.00

.69272400D-07

§000.00

.56377300D~-10

1200.00

.710122000-07

3600.00

.47922400D-10

§000.00

.147285100D-10

980.00

.32295300D~-06

6000.00

.80438100D0-09

850.00

.09850200D0-05

§060.00

.697856000-09
©.1000.00

.82262600D-07

3500.00

.06043200D-10

6000.00

.907776000-11

80C.00

.606704000-C86

3400.00

.271325000-08

6000, 00

.98400000D0-10

1180.00

.8¢017000D-07

3150.00

.47392900D-07

JAERI-M 92-210

-8,

22393100D+04

.63487300D+05
.580850000+04
.63807100D+05
.20518100D+04
.723083000+03
.3789331000+04
S144111000+05
.42203800D+04
.178879000+05
.78241800D+0CE
.828776000+06
.80875000D+06
.363924000+06
.195085000+06
.762628000+06
.23458700D+08
.57885000D+06
.068075900D+05
.13831700D+05
074674000405
485066000405
.Q07678100D+05
.64200400D+05
.50120800D+05
.90820800D+04
.54630300D+05
.67974100D+05
.556181000+05
.94777700D+05
.71638800C+05
.24293100D+05%
.55048200D+05

.88891800D+06

—— 26_

.91677300D0+01
.308?95000+02
.16404400D+00
.03625800D+01
.17828000D+0!
.05713500D0+03
,40051400Dp+03
.73207400D403
.24716100D0+03
.28811360D+00
.68174000D+01
.74802700C+01
.823865000+00
,28884300D+01
.56888000D+0!
.56186200D+01

.20733400D+02

.61540800D+%

.23148200D+

.86831800D+

.088208000+

.07088600D+

.3038z6000+

.821208000+%

.53888400D%

. 314583000+

.46472800D+

. 737558000+

.74565000D+

L 772447000+

.71229800D¢+

. 158792000+

.398745000+%

.30341600D+



o2

-3.26818900D-02

01

-2.283144000D-03

F1ZR1(G)
01

~2.38864600D-03

01

-3.879404000-C3

01

9.886585000~05

Fa2(G>
c

-9.46458100D-03

01

-5.162572000-04

01

~4,32253100D0-04

FaLl2(G)
01

-2.5683980000-02

01

~-1,92638300D-04

a1

-1.29367600D~05

F2MO1{G)
0r1

-2.870485000-05

F2ZR1(G)
01

-7.70608100D-03

01

8.802824000-04

01

-2.83131200D-03

o

-1.99679200D-03

F3L13(G)
01

4550.00

.64708200D-07

6000.00

.63242200D0-07

1000, 00

.81020500D0-07

2400.00

.42853300D0-07

6000.00

.46681000D-08

800.00

.6145t14000-08

3400.00

.120576000-09

6000.00

.39380800C0-11

600.00

.72262700D-086

3:100.00

.11917800D0-08

6000.00

.520348000-10

6000.00

,04507700D-09

800.00D

.42555800D-06

2000.00

.58787300D-07

4000.00

.169236C0D-08

6000.00

.582100000-08

600.00

JAERI-M 92-210

.41124500D+05
.48415500D+08
.03774300D+04
.543049000+08
.17745000D+04
.04599400D+04
.91071900D+04
:05IOBSOOD+05
.70924300D+04
.065826000+06
.33408600D+03
.91864600D+04
.388334000+04
.13262700D+05
.43490300D+04
.04816400D0+05
.65848600D+05
.41150500D0+05
.74291700D+05
071344000408
. 747734000405
.10762400D+08
.82808800D0+05
.231258000+05
.75391500D+05
.43885300D+05
.78257300D+05
.08065500D+05
.784573000+05b
.32318600D+06
.73836800D+05
.90534500C+06

.55361700D+06

.372289000+03
.544956000+D2
. 236781000401
.494817000+00
.68602400D+01
.162858000+OI.
.049508000+01
.28447600D+0)
.B7478700D+02
.05717500D0+02
.08409200D+02
.47485400D+02
.06123200D+01
.ioiesao0Cc+02
.418166800D+01
.320041C00D+401

.63463800D+02

. 325855000+

.32602200D+

.414059Q0D+%

.49736300D+

.574367000+

.76552200D+

. 712352000+

.742658000+

.080522000+

.25586500D+

.30553000D+¢

,22238900D+4

.03125900D+

.80948300D+

.261758000D+

.41116600D+

.74383000D+



-4.03762200D0-02

02

-8.615835000~04

02

-7.58203500D-06

F3MO1 (G}
01

~5.22112500D0-03 -

01

~3.223348000-03

F3ZR1(G)
Ot

-2.19283400D-02

01

2.126518000-05

01

2.36165800D-04

FAMO1(G)
Gi

-1.68614800D~02

oz

2.02208200D-03

01

-9.30748100D-03

F4ZR1(G)
01

-2,90976200D-02

02

-3.566648000~04

g2

-2.480275000~06

F511(8)
02

-3,77566300D-02

02

-6.16828100D-04

02

4,745386000-06 -1,

"FEMO1 (G2

.90812700D-0¢6

2000.00

.02451100D-08

§000.G0

.42423600D0-10

1750.00

.87851200D-07

§000.00

:112355000-07

800.00

.65486300D-06

2400.00

.B98780000-08

6C00.00

.78419100D-09

8950.00

.71804400D-08

3550.00
754435000-07

8000.00

.081006000-07

600.00

.41058400D-06

2600.00

.38048500D-08

6000.00

.62501400D-11

600.00

.38033900D-0C6

2200.00

.700B59C0D-08

6000, 00
§4305600D-10

950.00

JAERI-M ©2-210

=1

.33076800D+05
.56568400D+06
.58990800D+0%
.56843300D+06
.82629200D+06
.33380700D+05
.59592900D+05
280186000405
.828616800D+06
.12807100D+06
.977125C0D+05
.14168400D+06
.69378700D+06
.136440000D+08
.465829000+05
.78845100D+05
.26833300D+05
.82784200D+C5
. 12368700D+06
.41134600D+05
.666283000+07
.70308200D+06
.972289000+05b
712737000106
.12124800D+06
.1712762000+C6
.33606500D-06
.77566500D0+05
.7388938000+05
.89698000D+05
.56807100D+C6
.812876000+05
.B9B27600D+08

.60480100D+06

.770835000+02

.809775000+G2

.17€31600D+02

.15427700D+902

.345342000+02

.052473000+02

.g2862100D+02

.790371000+02

.39306800D+0C2

.228785000+01

.52671600D+02

.09605500D+02

.16723100D+02

.8317565000+02

.633560000+02

.744302000+02

.438984000+02

.31081300D+

.329855000+

.542418000+

.B7477300D+

.34127000D+

.801042000+4

. 767887000+

.84810300D+

.1222480CD+

.98701300D+

.241226000+4

.071272000+

.0B8068500D+

.00015B00D+

.315508000%

.33C052400D+

.298106000+



02
-2.4249'400DB-02

02z
-6.05318300D-065
F711(G)

02

-8.338439000-02

02
-1.97746400D-02

o2
-1,87850300D-04

02
-1.555790000-05
11¢G)

01

0.0
0}

2.88321800D0-04

01
-4.33086200D-04
TTLI (8D

01
-1.02446400D0-03

01~

-3.48288600D-04

01
-3.56160800D-04

FIMOYT(G)
01 : .
-1.276709000-05

01 :
5.46833300D0-03

-02
-3.505041000-02

02
1.82028700D~-03

112ZR1(G)
01
~4.85427400D-04

.923885000~-06

6000.00

.0B821700D-08

400.00

.320659000-05

800.00

.35716400D-06

3400.00

.64802300D-08

6000.00

.517247C0D-10

800.00

2400.00

.92256900D-08

6000.00

.55655800D0-08

1400.060

.435816000~08

3700.00

.68901300D-10

6000.00

.9309070CD=11

1750.00

.50782700D-08

3350.00

.62675800D-07

4750.00

.03399400D-06

6000.00

.31438800D-08

1400.00

.87409600D-09

JAERI-M 92-210

§.77830600D+05
.61504500D+08
2.34681200D+06
.00338100D+08
6.14472700D+05
.02175400D+06
1.68513300D+06
.032761000+06
2.75054000D+06
.03348600D+06
2.80277500040¢6
1.005657000+05
0.0

1.0045080G00D+05
4.27177700D+03
9.638169000+04
2.47761800D+06
.02689600D+05
1.08916600D+05
.03302100D+05
1.84515800D+05
.03263500D+05
1.83201900D+C5
4.87285100D+05
3.23024400D+04
4.812708000+05
1,72800100D+08
8.96576300D+05E
.BT7814100D+08
5.23214400D0+04
3.381704000+08
5.797949000+05

3.28255700D+04

.523479000+03 !

.46821400D+01

.28135000D+02 -1.

.12832800D+02 ~1.

.567G1700D+0C2. 1.

.010859000+02 -1.

.05360800D+02 . ~1.
.14586200D+01 —-2.
.98787400D+01 -2,
757101000401 -2.
.388583000+01 -3,
,05687300D+01 -3.
.03377500D+0Q1 -3,
.62722500D+01 -3,
.20534200D+01 -4

.192556000+02 —1.

-3.

57686200D+
0?527200D+
604426000+
5225SSPOD+
B2816500D+
078610C0D+
102282000+
100082000+
545970000+
743491000+
74059800D+

765656000+

.74248400D+

.46543500D+

181866000+

736742000+



G5
~7.466874000+01

a1
3.22799700D-06

12(G)
01
-2.85202200D-04

01
-2.79428200D0-04

l2L12(G)
01
-9.83767000D~-04

01
~7.173948000-06

01
2.07377700D-03

I 2MOT {G>
G
5.43437600D-03

01
1.68389600D-03

01
-3.390152500D0~-03

12ZR1(G)
01
-2.28973500D-06

13MO1(G)
01
-1.63484500D-03

01
-3.14086000D-03

13ZR1(G)
01
~5.30568600D-06

1 4MQ1(G)
02
5.63807500D~-04

01
-7.107168000-03

14ZR1(G)
02
-1.125888000-05

1700.00

.578782000-03

6000.00

.10199600D0-10C

3000.00

.§5368300D0-10

6000.0G

,85818100D-11

1200.00

.39866960D~-07

3600.00

.0260633000~-10

6000.00

12211600010

950.00

.720737000-07

3850.¢C0

.288765000-07

6C00.00

.65879300D0-08

6000.00

.026876000-11

1550.00

.06315700D-08

B00C. 00

.08590700D0-07

6000.00

.20860800D~-10

2850.00

.19578600D-08

6000.00

.48785100D-07

6000.C0

.01821800D-10

JAERI-M 92-210

1.80464400D+08
-3.47046100D+10
5.058153000+05
1.537586000+05
5.10371500D+04
3.08486300D+04
5.103558000+04
2:012754000+04
.B83050000+05
2.823028000+05
.88563200D+05
3.47069100D+05
.B95147000+05
§.72306000D+05
2.33957800D+05
1.66016300D+05
é.439753000+05
.44567700D+06
2.91978900D+05
.158626000+07
.42773800D+04
4.23518000D+04
1.58372800D+056
2.27960300D+04
1.663866000+05
.448750000+06
.472247000+05

1.02565500D+05

9.12412500D+04

1.59000800D+05%

1.85102700D+05
.392259000+07
.85575800D+05

1.534615000+05

.27976000D+06
.5883%4DOD+02
.540792000+00
.43940800D+00
.21668400D+02
.299136000+02l
.314265000+0C2
.79238600D+02
.023400000+02
.16585600D+01
.555685000+01
.40859800D0+02
.029627000+02
.602178000+02
,17087400D+02
.23024700D+01

.78873800D+02

.741389000+
.318637000D+
. 740286000+
.74}708000+
.1890Q9000+
.31188400D%+
.32988600D+
.76018400D+
.71510900D+
.4?2701000+
.81935700D+
.10886100D+4
.62034300D+
.3]25?5000+
. 087429000+
.4878B00CD+

.080367000¢+



NDITELD(G)
01
-§.4139858000-06 0.
TEVT(G)
o1

0.0 0.
g1

9.725520000-04 -2
TEZ2(G) (X
01

1.46272400D0-03 -2
01

-3.50724900D-03 6.

o1

3.78464800D-03

01

-7.77604600D0-06

MIXING MODEL:

¥XX SYSTEM DATA FOR THE

AGTII

0.0 0.0
BAIF2

0.0 0.0
BA1I2

0.0 0.0
BEIF2

0.0 0.0
BEIF3LI

0.0 5.0
BEIF4LI2

.0 0.0
BE112

IDEAL

MOL.WT
0.0 0.0
1.0 0.0 1.0
0.0 0.0
0.0 0.0 0.0
0.0 0.0
0.0 0.0 2.0
0.0 0.0
0.0 0.0 0.0
0.0 0.0
0.0 0.0 6.0
g.0 0.0
0.0 0.0 0.0
0.¢ 0.0

JAERI-M 92-210

2000.00 2

0 5
500.00 1

0 0
1300.00 1
.92586300D0-07 - O
700.00 1
.349C66000-06 3
1200.00C 1
73833000D-07 i
1800.00 1
.86433000D-07 1
3000.00 1
.843332000-0G8 -1.

L1@ PHASE

.26585900D+05
.020800C0D0+C4
.803668000+05
.0

.902701C0D+05
.0

:51872400D+05
.580254000+04
.44468000D+05
.03230500D+0¢6
.382718000+05
.437268000+06

.51489400D+05

26876800D+08

HXRXK

STOICHIOMETRY MATRIX

0.0 0.0
2.0 0.0
0.0 0.0
2.0 0.0
3.0 1.0
4.0 2.0
0.0 0.0

.314008000+01

.338123000+0!

.028415000+01

.002906000+01

.37813100D+01

. 055513000402

.86879300D+01

.73840300D+

.07861000D+

. 131978000+

. 712298000+

.311718000+
.286098000+4
.260338000¢
0.0 0.0
0.0 0.0
0.0 g.0
0.0 0.0
0.0 0.0
g.00 0.0
0.0 0.0



0.0 ]
CSIF}

6.0 0
Cs111

0.0 0
FiLit

c.o0 ¢
F2rPDl

g.o 1
F2ZRI1

0.0 ]
F3NDI

G.0 0
F3Ul

0.0 0
F3ZR1

0.0 0
FA4THI

0.0 0
F4Ul

0.0 0
F4ZR1

0.0 C
FSMO1 (X)

0.0 0.
FEMO1 (X)

0.0 0
FERUI

1.0 0
FTL1

0.0 0
2

6.0 0
i2PDI1

JAERI-M 92-210



12MO 1 (X) 0.
0.0 0.0 0.0
F3MOT (X)) 0.
0.0 0.0 0.0
14M01T (X)) 0.

0.0 0.0 0.0

GIBBS ENERGY/J.MOL-1

DXTXT

AG1I1
01

-5.041720048D-02 0.

01

0:0 0
o

0.0 0
BATF2
G

-1.53525600D0-02 2
02

8.548850000-~02 -1

03
2.86265000D+00 -3

0.0 2.0
0 0.0
0.0 2.0
c 0.0
0.0 3.0
0 0.0
0.0 3.0
¢ 0.0
0.0 4.0
0 0.0
0.0 4.0
0 0.0
0.0 2.0
0 0.0
0.0 3.0
C 0.0
0.0 4.0
THMAX/K
EXTXX3
420.15
]
831.0¢0
.0
2200.¢C0
.0
§00.00

.404028000-06
900.00

.83425000D-05
1240.00

.70230800D-04

JAERI-M $2-210

1

=1

3.

-3.

3.

A

F/sT

.366513000+04
.0
.211654400D0+04
.0
.44389200D+04
.0
.231368900D+06
.63596900D+05

.27055000D+06

284084000+06
96032700D+06

33217800D+08

0 0.0 0

o 0.0 ¥
BXT

.76776300D+01

.46910200D0+02

.517374000+02

.69466800D%02

.71387200D+02

.§25103000+04

1.0 0.0
0.0 0.0
1.0 0.0
c.0 0.0
1.0 0.0
0.0 1.0
0.0 1.0
6.0 1.0

CXTXLOG(T)

.4350880CD¢

.64839900D+

.857599000+

.80113200D+

.61544200D+

.26481800D+



02

1.18188000D-01

02

01
0.0

BAT 2
01

-5.532552000-03 -1.

02
0.0

BEIF2
02

-4.113728000-0C1

g1

~1.84887800D-02

01

-1.45732200D-02 -1.
BE1F3LIN

01

-5.283735000L-02

02
0.0

BE1F4L 12
D1

- -7.32807100D-02

0z
0.0

BE112
01

5,402584000-03 -2.

o1

-1.67054300D0-02

02 .
0.0

CSIF1
01

-9.48065100D-023

01
0.0

0.

3.

2.

-3.

3

1.

JAERI-M 92-210

1480.00
0

1641.00

3500.0C0

984.00

008673300D-07

2800.0G0

E00.00

.373635000-04

825.00
130468000-07

2000.00
B9657600D-08

£50.00
04551500D~-08

2000.00

732.20
28717800D-07

2500.0¢

400.00
45732600D-06

753.00

.36659200D0-06

2000.00

876.00
41888800D-07

3000.00

.494226000+06
.0
.25122800D+06
.0
.21502300D+06
.0
.27763100D405

:99003900D+03

.32205000D+05

.0

.00075600D0+08
,44308700D+06
.041262000+06
.209869000+04
.04798500D+06
. 154635000406
.67362200D+C6
.194530000+02
.68781600D+06

.0

.307526000+086

.19466800Dt04

.32676900D+CE
.0

.41860400D+05
.34716300D+05
.36376300D+05
.12398300D+05
.39458300D+05
.0

.68252500D+05
.407308000+03

65829400005

.0

.103838000+03

.52261200D+02

.72245100D+02

.22248500D+02

.00272200D0+02

.84522700D+02

.615115860D+02

.52771700D+02

.121433006D+02

.71137000D+02

.27236600D+02

,42596800D0+03

.68211700D+02

.68821406D0+02

.39777600D+02

.26982100D+02

.05803300D+02

.44968300D+

.07654300D+

.98260200D¢%

. 180662000+

.12868000D+

.528215000+

.55352600D+

.862746000+

.43380100D+%

.588820000D+

. 165887000+

.320865000+

. 737323000+

1176510004

128680000+

.B2436500D+

.40567800D+



Cs111
01
-2.167311000-02

01
~-4,288559000-02

FILI
ot
1.22884700D-03

01
-6.033033000-03

0l
0.0

F2PD1
01
-1.025080000-C2

F2ZRt
01
-2.74114800D-02

01
© =3.96382000D-02

02
0.0

F3ND1
01
-1.83050000D~02

0z
2.217519¢0D0-03

Faul
01
-7.74380000D~04

F3ZRI
02
1.285805000+00

o2
7.336013000-03

01
-3.86580600D-02

02
-4.275836000-03

F4THI
02

3.

.4AB2646000-06 !

JAERI-M 82-210

894,15 -3
0 -4
1600.0C0¢ -2.
.0 0.
700.00 -6

.30170200D-086 3.

1121.30 -6.

.40324000D-07 4.

3000.00 -6.
.0 0.
1100.00 -4.
.0 0.
800.00 -9,

.86789800D-C6 -1,

1175.00 -9.
.76166800D-06 -1.
3000.00 -9.
.G 0.
1660.00 -1
.0 -1
1873.00 -1.
.0 5.
1000.00 -1

.18080000D-09 7.

500.00 -1

.04125300D-04 8.

800.00 -1

1200.00 -1

.01828800D-06 -1.

1500.00 -1
47634600D-07 5.

1383.00 -2.

.44837100D+05

.03756000D+05

96389300D+05
0

34621500D+05
99408800D+05
338135000+05
33813800D+05
177911000405
0

873578000405
0

79927600D+05
8§7817700C+03
542457000+05
93909500D+086
740242000+05

0

.68659100D+08

.01482000D+06

76513600D+06

96220000D+08

.44934400D+08

098%4000D+05

.62508500D+06

767128000406

.44322600D+086

.38484100D+08

.41362100D+06

721423000+06

.43660200D+086

27727700D+03

148237000+06

.07021200D+01

.77743200D+02

.05645000D+02

.78759300D+02

.BG9177000+02

.18136700D+02

.85669200D+C2

.29896200D0+02

. 987324000402

.86180200D+02

.20856500D+03

.88518000p+02

.086877000+03

.69701700C+02

.052839000+02

.046335000+02

.19111800D+02

.95390300D+

. 794936000+

. 30832000+

.57524600D¢

.41825600D¢

.88311500D%

.16138200D+

.84273200D+

.004160000+

.487726000+

. 844725000+

.861400000D+

.54623800D+%

.11548600D+

.70572100D+

L016168000¢

. 118220000+



-1.224656000-02

02
0.0

F4U1
o2

-1.03250000D0-03 -

FA4ZR!
o1

~3.8735460600-02

0z
~-1.83325900D-02
FEMGI1 (XD

02

-2.02898900D-01

0z
0.0

FEMOI (X}
02

-8,70489600D0-02

FSRUI
02
.0

02
6.0

ItLn
03

3.90284000D0-02 -1.

01

3.57443300D-02 -1,

01
0.0

12
01

-1.234531000-01

01
0.0

12PD!
o

~1.1560600000-02

12ZR1
0z

5.83423100D0-01

0.

8.

1.

i

0.

0.

0.

0.

JAERI-M 92-210

0

2055.00

1000.00
24120000D-0¢

700.00
04654500D-06

1205.00
318.82
£40.00

307.00

374.00

600.0Q0

400.00
23048600D-05
742.00
256874000-05
&
2500.00
386.75
6000.00

1000.00

500.00

.82879800D-04

700.00

-1

5.

-1

.27800200D-06 -2.

-1

0.

0.

-2.

E.

-2,

6.

-2.

0.

]

-1,
-1

Q.
-8,

0.
-3,
4.

-3.

.77606000D+05
.136711000+06
.0

.907740000+C6
.465250000+05

.84615400D406

00322700D+05

.943234000+06

780519000+05

.45143700D+06

0

.42631900D+08
.0
.62861300D+06
.0
.41558200D+05
.0

.29771900D+05

0

95288600D+05
04845300D0+05
§50481000+05
401143000405
77120900D+05

0

.35086900D+04

38871100D+06

.0525802000+04

o

495313000+04

0

75800400B+05

17033900D+06

44472600D+05

.89060800D+02

.874040000+02

.61845800D0+02

.546208000+02

.50986300D+02

.365703000+C2

.81894000D+02

.31802000D+02

,01183100D+03

.38533400D+02

.254458000+02

.24350600D+02

.974688000+02

.88852400D+02

.13007600D+02

.53330000D+03

.402112000+03

.52716000D¢+

171760000+

.551236000D+

.025373000D+

.50598800D+

.55639800D+

.178998000+

.63176000D+

.820040000+

.0400870CD+

. 7960456000

.31783800D+

.0B64647000D+

.06717200D+

.81992000D+4

. 383240000+

.383880000+



02
1.60807400D-01 -3.44250400D-05
2000.¢C0
01
-4.355815000-02 0.0
I 3ND 847.00C
01
-1.78075200D0-02 0.0
1060.00
02z
0.0 0.0
1200.00
02
¢.0. 6.0
I 3ZR1 600.00
02
3.15222400D0-02 -8.37678500D-06
1500.00
02
-1.43161400D-03 1.50331800D0~-07
T4THI 838.00
02
-6.48519800D-08 0.0
1126.00
02
¢.0 6.0
l4ZR1 772.00
o2
-6.136984000-03 2.34100400D-07
12M01 (x) 1500.00
01
-6.24898400D-03 0.0
F3MOT (X} 1000.00
02
-8.2899385000~03 0.0
| 4MO1 (X)) 700.00
02
0.0 0.0

MIXING MODEL: 1DEAL

XXX SYSTEM DATA FOR THE STOICHIOMETRIC CONDENSED

MOL.WT,

4.

-2.

1.

-4,

4.

-4,

4,

-7.

3.

-6.

0.

-5,

2.

-1

0.

JAERI-M 92-210

170338000+06

426398000D+05

443239000+03

.57324700D+05
.096160000+04
.53072400D+05
.0
.523068000+05
.0

36902100D+05
88584900D+05
264567000405
62154200D+04
0B729600D+05
07524C00D+03
90929800D0+05
¢

29019400D+05

04642100D+05

.34109300D+05

0

.09715500D+05
.0
.16808100D+05

.0

STOICHIOMETRY MATRIX

6.856642000+01

4.04482400D+02

5.63228800D+02.

8.29685500D0+02

§.492705000+02"

5.03928000D+02

.10347400D4+02

8§.97545900D+02

6.087483000+02

3.82835400D+02

§5.05828300D+02

6.52908700D+02

PHASES XXX

.647180000+

.08555300D+

173905000+

.55745200D+

.291382000+

.05555200D+

.287C4000D+

.75728000D+

. 288697000+

.899984000+

, 039000000+

.37198800D+



JAERI-M 02-210

AG1.B4TEI 0.0 0.0 0.0 0.0 0.0

0.0 0.0 1.640 1.0 0.¢ 0.0

AGZTE! 0.0 0.0 6.0 0.0 0.0
0.¢ 0.0 2.0 1.0 0.0 0.0

BAI 0.0 0.0 6.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0

BAITE! 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 1.0 0.0 0.0
BE! 0.0 0.0¢ 0.0 0.0 0.0

LI2TE! 0.C 0.0 0.0 0.0 2.0

0.0 0.0 0.0 1.0 0.0 0.0
MO1 0.0 0.0 0.0 0.0 0.0

ND1 0.0 0.0 0.0 0.0 0.0

c.0 0.8 g.0 0.0 0.6 1.0

NDITE! 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 1.0 0.0 1.0

NDZTES - 0.0 0.0 0.0 0.0 0.0

PDITE! 0.0 0.0 0.0 0.0 0.0
0.0 1.0 0.0 1.0 ¢.0 0.0

FOiTEZ 0.0 0.0 0.0 0.0 0.0
0.0 1.0 0.0 2.0 c.0 0.0

RU3 0.0 0.0 0.0 0.0 0.0



THI

Ul

0.0 0.0 0O
ZR1

0.0 0.0 0
PD3UT (%)

0.0 3.0 0.
RUSUIT (%)

3.0 0.0 0.
CS2TET (%)

0.0 0.0 0.

JAERI-M 92-210

GIBBS ENERGY/J.MOL-!

DXTXT

AGI
01

-1.78058400D-03 -3.

0l
0.0

AGl.B4TE]

01
-5.18022700D-02

02
1.35854500D-02

01

01

01
0.0

AGR2TEN

01
-5.481039000-~02

01

0.0 1.0

0.0 0.0 0
1.0 0.0

0.0 0.0 0
0.0 .0

0.0 0.0 0
1.0 0.¢C

0.0 0.0 0
1.0 0.0

0.0 0.0 G
0.0 6.0

1.0 0.0 0

TMAX/K
EXT¥%3

1235.08 -7,
985872000-07 -1
3000.00 -3
.0 0
418.00 -4,

.0 0
569.00 -6

.0 0
625.00 -5.

0 G
687.00 -5

.0 0
800.00 -4

1] ]
421.00 -5

§00.00 -5

0.0 G.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
A
FrsT
208508000+03
.20111100D+04

.58737100D+403

.0

B81214020D+04

.0
.20853900D+04

.0

264250000+04

.0
.23286600D+04
.0
.850838000+04
.0
.453961000D+04
.38072000D+05

.50705700D+04

BxT

.182005000+02

.809648000+02

.11a05700D0+02

.53301000D0+%02

.903115700D+02

.86381100D+02

.45017100D0+02

.07C688000+402

.235149000+02

0.0 0.0
0.0 0.0
1.0 0.0
0.0 0.0
0.0 g.0
¢.0 0.0

CXTXLOG(T)

.38463300D+

.347200000+

. 001158000+

.03319700D+

.89939300D+

.84818100D+

.30107700D+

.919547000¢+

.80271500D+



3.588240000-03

BA]
01

-1.82964100D-03

01

2.87708500D-03

o1

1.525779000-03

BAITEI
01

-4.18398600D0-03

BE1
01

-2.83775300D-03

01

-6.796405000-03

1

-1.00958700D-03

Ccs!
01

1.102157000-02

01

-4.387842000-04

Lit
01

-1.133837000-01

01
0.0

LI2ZTE1
01

-8.36800000D0-03

MC1
01

-1.686718000-03

01

-3.464268000-03

02

2.25511400D0-01

02

~7.82434800D0~-02

-2.

JAERI-M 92-210

1000.00

.93B666700D-10

3000.00

.09161200D-08

400¢.00

.31425200D-08

1500.00C

§00.00

.20575800D-07

1556.00

.85404800D-07

3000.00

301.54

.882102000-08

1000.0¢

01758000D-09

453.70

.16654000D-0%

1800.00

1100.00

1000.00

.785327000-08

2100.00

.90381000D~-07

2500.00

.34116000D-08

2892.00

.26573300D-06

3000.00

0.

-3.

0

677804000404
.70590500D+05
. 650059000+03
. 55570900D+05
.85285200D+03
. 634604000+06
1825455000405
.0

. 51291000D+03
893424000405
.412180000+03
55834500D+05
.963897000+03
130116000405
744762000404
.267133000+05
153102000403
007080000405
246495000403
60945400D+05
611845000403
0

.76966900D+05
.0

451012000403
.07690900D+05
905708000402
.49758700D+%06
076837000406
913318000408
311315000405

.60631800D+08

859576C00D+03

.32273200D+02
.47527800D+02
.87778500D+02
.88747600D+02
.37121600D+0?
.75082600D+01

.613339000+02
.470362000+02
,07368700D+02
.51738800D+C2
.69357300D+02
.B8860800D+02
.43933900D+02
.97098300D+01

.80047300D+03
.87479500D+03

.B7807400D+02

.28908300D+
.691853000+4
.03856800D+
.26767900D+
.11452600D+
.40837200D+
.58042800D+
.95188890D+
.990785000+
. 096686000+
,03842000D+
.90360000D+
.543344000%
.695842000+
.61626000D+

.50877700D+

184000000+



01
0.0

ND1
01

5.561269000~-04 -2.

01

-4.204016000-03 -1.

o1
0.0

01

0.0

NDITE!
01

~3.05432000D0-03

ND2TE3
02

-6.98727700D-03

PDI
01

~9.970260000-04 -3,

01

1.027465000-03 -4.

02

4,80333600D-02 -4,

0]
0.0

PDITE]
01

-6.46427600D-03

PD1TEZ
01

-1.00416000D-02

RUI
01

-8.400006000-04 -4.

o1

-8.215814000-04 -2,

01
0.0

TEL
01

-1.10505100D-02

0.

0.

0.

0.

0.

JAERI-M 92-210

9G0.00
692305000-08

1128.00
801953000-06

1289.00

1800.00

2000.0C0

1600.00

8C00.00
40085300D-07

1500,00
32000000D0-07

1g25.00
40661600C-06

3300.00

i000.00
0

iD18.00

1800.00
27411600D-07

2823.00
19252700007

4500.00

T22.72

0

0.

~-8.

3.

-6.

0.

=1

]

-1,
4,

=1.

1

5.

0.

-5,

-7.

0.

-1.

2.

-3

8.

-1

c.

-6.

0

40291C000%03
488702000+04
98410500D0+03

0

.80303100D+04
10
.63353300D+04
.0
.15940100D+05
.0
.338154000+065
.0
L1Y713700D403

.573552000+04

153425000+04
886031000405

14075700D+05

.941214000+07

10683100D+02
0

237681000404

.0

63416900D+04
0
33175800D0+03

86269300D+04

.0583060000+04

28333600D+06

.02075000D+04

¢

B77078000+03

.0

.11161900D+02

.36628800D+C1

.39677400D+02.

.686262000+02
.28276900D+02
.11822100D+C2
.375856005+02
.g8gl9100D+02
.28840600D0+02
.953178000+02
.32011200D+02
.52445600D+02
.306014000+02
.08298600D+02
.68€630600D4+02

.501887000+0D1

.70857400D+

.27536300D+

.455859000+

,87854300D+

.83670300D+

.28574300D+

.604079000+4

.03708000D+

.34542800D+

L 472719000+

. 744655000+

.06259300D+4

.3620350CD+

.28297600D+

.18400000D+

.910033000+



-5.489405000-03 -5.776290000-08

01
0.0
THI

01
-4.186551000-C3
01
-5.98311800D0~03
01

0.0
Ut
01
1.2561559000-03
G
0.0
01
0.0
01
0.0
ZR1

Q1

0l
-2.31925400D-03
o1

0.0
PDIUT (%}

a1l
-5.705656000-03
RU3UI (X))

o2
~8.23014100D-03
CS2TET (X)

01

-1.20522800C-02

3.6610060000-08

0.

0.

0.

0.

0.

0

0

0

0

0

1261

1633,

2023.

5100,

g42.

1049,

1408.

4500,

1135.

21256.

6000.

1873,

1083.

.00

oo

0C

0o

00

~4.426042000-06

00

00

Do

00

0¢

00

Qo

.00

00

3.
0.
-7.
1.
5.

0.

0.

-8

3.
-1.

0.

-4

0

0.

-1

g.

2

0

JAERI-M 92-210

17344900D+03
0
936938000403
171520000+04
97827700D+03
0

.70931300D+04

o
.407723000+03

65681100D+04

432739000404

0
.69838700D+03
.0

.016622000+04
0
.198488000+03
18556900D+03
.59865600D+00
.0
.66895700D+03
.0
.534830200D+05
.0
.85782800D+05
.35906800D+05
.84343500D+05

.0

.85555300D+02

.17428800D+02

.221846000D+01

.72432400D+02

.30846900D+02

.44160300D+02

.0z2677700D+02

.81788600D+02

.137387000+02

.10440100D%02

.78282100D+02

.88018800D0%02

.416147C00+02

.87704100D+02

. 765559000+

.51123700D+

.568000000+

,B023939C0D+

.69181800D+

.262783000¢+

. 828358000+

. 8653981000+

.229358000D+

.32482300D¢

.347200000+4

.B6871300D+4

.01223800D+

101314000+



JAERI-M 92-210
%) =2

NPNACLCR

¥%XX SYSTEM DATA FOR THE GAS PHASE XXX

MOL.WT. STCICHIOMETRY MATRIX

AM1(G) 0.¢ 0.0 0.0 6.0 0.0
¢.0 1.0 0.0 0.0 0.0 0.0

BAICLI{G) 0.0 0.0 1.0 0.0 0.0
0.0 0.0 0.0 1.0 0.C 0.0

BAICLZ2(G) 0.0 0.0 1.0 0.0 0.4

0.0 0.0 0.0 2.0 0.0 0.0

BAIL1(G) 0.0 c.0 1.0 0.0 0.0
0.0 0.0 0.0 .0 0.0 6.0

BA112(G) 0.0 0.0 1.0 c.0 0.0

c.0 0.c 0.8 0.0 0.0 0.0

CL1(G) 0.0 0.0 0.0 0.0 0.0
0.0 0.9 0.0 1.0 0.0 0.0

CL111(G) 0.0 0.¢ g.0 0.0 0.0
0.0 0.0 0.0 1.0 0.0 0.0

CLINAT(G) 0.0 0.0 0.0 c.0 0.0

0.0 0.0 1.0 1.0 6.0 0.0

CLINITC(G) 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 1.0 1.0 0.0

CLIZRI(G) | 0.0 0.0 0.0 1.0 ¢.0
0.0 0.0 0.0 1.0 0.0 0.0

CcL2(G) 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 2.0 0.0 0.0
CL2ZNAZ2(G) 0.0 0.0 0.0 0.0 0.0

0.0 0.0 2.0 2.0 0.0 0.0

CL2NI1(G) 0.0 0.0 0.0 .0 .0
0.0 0.0 0.0 2.0 1.0 0.0
CL2PDI(G) 0.0 0.0 6.0 0.0 0.0

0.0 0.0 0.0 2.0 6.0 0.0



CL2ZRI1(G)
0.0 0.
CL3RUL(G)
0.0 0.
CL3ZRI(G)
0.0 0.
CLAMO1(G)
6.0 0.
CL4RUL(G)
0.0 0.
CLAZRI1(G)
0.0 c.
CL5MO1(G)
0.0 C.
CLEMOT(G)
0.0 0.
CS1(G)
0.0 0
116D
0.C 0
F1MC1(G)
0.0 0.
I[1ZR1(G)
0.0 0
12(G)
0.0 0
I 2MO1 (G)
0.0 0.
12ZR1(G)
6.0 C.
13M01(G)
0.0 0.
13ZR1 (G

JAERI-M 92-210

0.0
c.0 1.0 0
0.0
0.0 0.0 i
0.0

0.0
G.0 0.0 1
0.0
0.0 0.0 1
0.0

0.0
0.0 0.0 1
0.0
0.0 1.0 0
0.0



0.0 0.0
| 4M01 (G)

0.0 0.0
14ZR1(G)

0.0 0.0
NAT(G)

0.0 0.0
NAZ(G)

0.0 0.0
TET(G)

0.0 0.0
TE2(G(X)

0.0 0.0

GIBBS ENERGY/J.MOL-~I

DXTxT

AMI (G)
01

2.45579800D-04

01

5.93688300D0-03

02
~2.918548000-02
BAICL1(G>

01

-5.05895700D-05

01

-7.62741100D-04

01

-5.65132500D-03

BAICL2(G)
01

-7.20254500D~06

BA111(8)
01

-1.47888700D-04 -1.

c.0 0.0
0.0

0.3 0.0
0.0

6.0 0.0
0.0

0.0 0.0
0.0

0.0 0.0
c.0

0.0 0.0
0.0

0.0 0.0
TMAX/K
EXTX%3
2200.00

.52257800D~-08

4000.00

.32737140D-07

6000.00

.81573100D-C7

1700.00

.30110300D-08

3400.00

.940088000-08

6000.00

.378621000-07

6000.00

.55182100D~-10

3000.00

§00715000-08

6000.00

JAERT-M 92-210

A
F/T
.77793500D+05
. 268590000403
. 62157100D+05
.76834300D+06
. 15954000D+05
.743237000+08
.53824800D+05
. 32868400D+04
. 44872800D+05
.48912400D+06
. 142656000405
. 063995000407
166769000405
948944000404
,37780600D+04
.07205400D+04

.01434000D+04

BXT

.34835100D0+01

.51210200D+01

.67385300D+03

.19083300D0+00

.B3136400D+0

.044825000D+02

.498701000+0)

.653165600D+0C1

.38058800D+01

CXTXLOG(T)

. 105556000+

.56845300D+

. 729498000+

.758026000+4

.25951100D+

.367084000D+

.81701500D+

.75808100D+

.9B656720CD+



0!

-1.06232100D-03

BALIZ2(G)
01

-6.397815000-07

CLI(GY
01

-1.25034800D-03

01

5.36514000D-04

01

-1.300324000-06

CLIt1(B)
Ot

~2.942814000-04

01

-1.11779700C-04

01

~3.51564700D0-04

CLINAT(CG?
01

~3.6565645500D-04

CLINTT(G)
01

-8.634530000-03

01

2.93387500D-03

0o

-8.06352900D-03

01

1.78637300D-03

CLIZR1 (G}
01

~3.3564726800D0-04

o1

~3.55137900D-03

01

3.88827800D-04

CL2(G)
01

-1.55489900D-03

.245898000-07

3z200.0¢0

.72864000D-08

6000.00

,00587300D-10

2800.00

.15842300D-09

4400.00

.836458000-08

8000.00

.09115300D~-09

6000.00

.96807700D-10

950,00

.47149000D-06

2550.00

. 740447000-07

4360.00

.675355000-07

6000.00

.07566500D-08

100C. 00

.705954000-07

2400.00

.404056000-07

6000.00

.455185000-08

1200.00

.855116C0D-07

JAERI-M 92-210

.287473000-08 -1.180288000+07
6000.00 -3.20491300D4+05
.30327400D-11 3.25780800D+04
80C.00 1.140108000+05

.13941300D+04
.151724000+05
.725398000+05
.l§3329000+05
.16828800D+086
.B16800400D+C3
.312819000+04
.26478500D+03
.20235800D+05
.12275400D+03
. 113547000406
.93115700D+05
.903925000+04
.714732000+05
.28571300D+04
.65669500D+05
. 448314000405
.15133800D+05
.26281600D+07
.37910500p+04
.78214600D+07
.94083900D0+05
.32873800D+04
.924156000+05
.B5780800D+05
.79955900D+05
.88678200D+06
.156243000+04

.164242000+05

.211835000+01

.13871800D+01

.353486000D+01

874776000101

.13787200D+0¢C

.214108000+00

.230158000+00

.15370900D+0!

.192560000+01

.270584000+01

.15845200D+02

.95761500D+02

.05698200D+01

.477749000401

.68452100D+01

.B5350200D+01

.816650000D+%

.27532500D+

.27585100D+

.08024300D+%

. 725080000+

.80123400D+

.64141800D+

.73465000D+

.204318000+

.492038000D+4

.843825000D+4

.12312900D+

.62033100D¢+

.506274000D+

.59737900D+

.573056000+4



01

1,238856000-04

L

3.45152700D-05

CL2NA2(G)
01

-4.82522000D-08

01

-1.883477000-07

CL2NI1(B)
01

-2.21751800D-03

CL2PDI(B)
01
0.0

CL2ZRI1(G)
01

-9.47717600D-04

o1

-1.26750000D-03

01

-2.02706500D-03

0l

-1.87357100D~-03

CL3RVI(G)
el

-3.82836000D0-03

CL3ZR1(G)
01

~1,12838700D~02

01

1.10880600D-03

01

1.51025600D0-04

CLAMO1(G)
0z

-2.55920600D0-C3

02

1.60560300D0-04

Q2

-1.02438100D-03

3600.0C0

.684004000-08

60C0.00

.10775100D-08

3000.00

.17800200D-09

6000.00

.329103000-11

1850.00C

1600.00

1000.00

.18768800D-07

2200.00

.56090100D-08

4100.00

.96045600D-08

6000.00

.510840000-08

1500.00

1000.00

.64479300D~-06

3600.00

.972079000-08

6000.00

. 46130700D-08

1000.00C

.14421600D-07

3200.00

. 12005700D-C8

6000.00

.711418900D-08

JAERI-M 92-210

.28267500D+04
.589518000+05
.91583600D+04
.810245000+07
.92123800D+05
.B9375800D+05
.821881000+05
J80826100D+05
.98042500D+04
.08772000D+G5
.015548000+05
.08200000D+05
.05853400D+05
.74355600D+05
.01280900D+05
.40465800D+05
.13119900D+06
.594028000+068
.013722000+05
.164126000+06
.774845000+04
. 506237000405
,4844271000+05
.750208000+05
.59897600D+05
.62274300D+086
.50193600D+05
.188859000+06
.189803000+05
.714220000+05
.18746700D+05
.48736400D+{5
.23000300D+05

.44750800D+06

_47_f

.43228500D+01

.304393000+01

.32903500D+02

.33725100D+02

.63320800D+01

.06301400D402

.192939000+02

.247531600D0+01

.194650000+C2

.985271000+01

.23935400D0+C1

.654346000+02

.86257100D0+02

.48236600D+02

.38131300D+02

.54629200D+02

.42324000D0+02

.80509200D+

,33018800D+

.30268900D+

.31406600D+

.740448000D+

.234160000D+

110313000+

.76597000D+

.04787100D+

.840027000D+

.68023800D+

.41111800D+

170480000+

.71150500D¢+

.05166900D+

.07767300D+

.05795800D+



CLARUT(G)
0l
g.0

CL4ZRI(G)
0z

-2.82943400D-03

o2
-2.614791000-06
CLEMOL (G)

oz

~5,21368200D-03

02
-1.35025800D0-04

g2
-1.41463300D-03
CLEMO1(G?

02

-2.72813500D-03

0z

-2.758034000-06

CSi1(6)
01
0.0

0t

4.22428100D0-04

01

1.07121500D-02

01

1.24271100D-02

03

-1.55468700D-01

11(G)
o1
0.0

o

2.889821800D-04

01

-4.,33096200D-04

| TMO1(G)
o1

JAERI-M 92-210

1500.00

1600.0C

.257358000-07

6000.00

. 23826700011

800.00

.82632600D-07

2400.00

.87851500D-08

€000.00

.B51157800D0-08

1000.00

.41264100D-07

6000.00

.06528600D-11

1100.C0

1800.00

.08717400D-08

3200.00

.062804000-07

4400.00

.90784400D0-07

6000.00

.80066800D~06

g90C. 00

2400.00

.92256900D-08

6000.00

.556585800D-08

1750.00

.253783000+05
.23000000D+05
.03963800D+05
.63824300D+05
.05456300D+05
.06494100D+05
.83464900D+05
.85264500D+05
.80496100D+05
.76264700D+05
.$58084000+05
.97477300D+06

.893248000+05%

§.386837000+05

4.

. 908632000405
.83102800D+05
.045344000+04
.0

.03088800D+04
.70554700D+03
.64565800D+04
.94372100D+06
.18892500D+04
.307895700D+07
.32096500D+06
.80628700D+089
.00565700D+05
.0

.00490800D0405%
L2T177700D+403
.639168000+04
.47761800D+06

g72851000+065

.731360000+02

.417935000+02

.616486000+02

.667546000+02

.918576000+02

.90500500D+02

.25241900D+02

.45710200D+02

.62684300D0+0¢

.365146000+01

.73832200D+02

.06837000D+02

. 16256300D+03

.14566200D+01

. 987974000401

757101000401

.62722500D+C1

.58135700D+

. 050885000+

.Q80727000+

.27823300D+

.31845000D+

.31200200D+

.54863200D+

.57855600D+4

.07861000D¢

.11861400D+

.88624100D+

.23814100D+

.0B275300D+

.Q7861000D¢+

. 102292000+

.100082000+

.76565600D+



-1.27670900D-05

G
5.46933300C-03

02
-3.505941000-02 |

D2
1.92029700D-03 &

J1ZR1(B)
01 _
-4.85427400D-04 3.

05
-7.468697400D+01 &

01
3.22799700D-06

12(G)
o1

-2.85202200D-04 2.

01
-2.79428B200D-04

| 2MO1 (G
0!
5.43437900D-03

G1
| . 683896000-03

01
-3.39152500D-03 8

12ZR1(G)
01
-2.28873500D-06 9

| 3MOT(G)
01
-1.534846000-03

01
-3.140860000-03 1

13ZR1{G>
C1

~5.30568600D-06 2

I 4MO Y (G)
b2
5.639079000-C4 -7.

.507g8z27000C-08

3350.00

.62675900D-07

4750, 00

.033894000~-06

§000.0C0

.31438500D0-08

1400.00
874086000-09

1700.00

.97878200D-03

6000, 00

.101896000-10

3000.00
95368300D-10

6000.00

.85818100D-11

850.00

.72073700D-07

3550.00

.289765000-07

6000.00

.658793000-08

6000.00

.02697600D-11

1550.00

.0631570CD-08

6000.C0

.08580700D~07

6000.00

.208608000~-10

2950.00
19578600D-08

6000.00

JAERI-M 92-210

.23024400D+04
.81270200D+05
.728C0100D+05
. 96576300D+05
.87814100D+08
. 23214400D+04
.38170400D+08
.79794900D+05
.28255700D+04
.80464400D+08
.47046100D+10
.05815300D+05
.53759600D+05
.10371500D+04
.08486300D+04
.103558000+04
.01275400D+04
.33957800D+05
.66016300D+05
.43975300D+05
.44567700D+06
.91979900D4C5
156626000407
. 42773800D+04
., 235190000+04
.58372800D+05
279603000404
.66386600D+05
.44875000D+06
. 47224700D+05
,02565500D+05
.12412500D+04
.59000800D+05

.95102700D+05

-8.

.20534200D+0!1

.52347900D+03

.19255600D+02

.46621400D+0!

.278786000D+0%

.588374000+02

.540792000%00

.43340900D+00

.79238500D+02

.023400000+02

.165685600D0+01

.55568500D+01

.40859800D+02

.029627000+02

.602178006D+02

.770874000D0+C2

28024700D+01

. 7424840004

.4B543500D+

.18186600D+%

.73674200D+

.741388000+

.31537000D+

. 740286000+

. 741708000+

.760184000+

.71510900D+4

. 422701000+

.81935700D+

.10886100D+

. 620343000+

.31268800D+

.08742900D+

.48786000D+



01
-7.107188000-03 1
14ZR1(G)
02
-1.125889000-05 4.
NAT(G)
01
0.0 0.
¢l
1.573286000-04 ~2
0
7.63858300D-03 -3
02
2.841543000-02 -1
NAZ(G)
01
-8.06593600D-04 3
0i
-8.01522500D-04 ~—1|
TE1(G)
01
0.0 Q.
01
8.72552000D-04 -2
TE2(G)(X)
01
1.462724000-03 -2
01
-3.50724900D-03 &
01
3.78464800D0-02 -2
01

-7.77604600D-06

MIXING MODEL:

IDEAL

JAERI-M 62-210

6000.00

01821800D-10

1700.00

2600.00

.02009000D-08

4300.00

.690787000-07

600C.Q0

.01994700D-06

3000.00

.8c871000D0-11

6000.00

.37270700D-10

500.00

1300.00

.925863000~07

700.00

.34806600D-06

1200.00

.738330000-07

1800.00

.88433000D-07

3000.00

.487851000-07 =-4.

-3.

.843332¢000-08 -1,

39225800D+07

§5575800D+05

.53461500D+05
.015615000+05
.0

.01431900D+05
.B5088100D+03
.45898200D0+C4

.00566100D+07

.82802800D%05

.81568400D+08

.26185200D+C5

.738566000+04

.261382000+05
.195634000+04
.90366900D+05
.0

.90270100D0+05
.0

.51872400D+05
.59025400D+04

.44468000D+05

.032305000+0C6
.39271800D+85
.437288000+06

.51493400D+05

26876900D+06

¥xXx SYSTEM DATA FOR THE L1Q PHASE XXX

MOL.

WT.

STOICHIOMETRY MATRIX

.78873800D+02

.43945000D+01

.31628500C0D0+01

.29983900D+02

.256866000+03

.11536600D+01

L 13471700D+0]

.33812300D+01

.028415000+0!

.002806000D+01

.878131000+0)

.05551300D+02

.86878300D+C!

.080367000+

.07861600D+

.097450000+

.166444000+

.75599100D+

. 741223000+

.74363700D0+

.07861000D+4

.13197800D+

.712289000+4

.31171800D+4

.286058800D+

.26033800D+



CL3NP1 (X}

1.0 0.
CL&NP1 (X

1.0 0.
AMICL3 (X)

0.0. 1.
CLICST(X)

c.0 0.
AGICLI

0.0 0
AGTI

.0 o0
BAICL2

0.¢ 0
BALI2

0.0 0
CLINA!

0.0 0
CL2CRI

0.0 0.
CLENII

0.0 0.
CL2PDI

0.¢c 0.
CL2MO1 (%)

0.0 0.
CL3MOT (%)

0.0 0.
CL2ZRI

0.0 0.
CL3CRI

0.0 0.
CL3RUI

0.0 0.

JAERI-M 92-210

0.0
0.0 0.¢C 1.0
0.0
0.0 0.0 1.0
0.0



JAERI-M 92-210

CL3ZR| 0.0 0.0 0.¢ 1.0 0.0
0.0 0.0 0.0 3.0 0.0 0.0

CL4MO1 0.0 . 0.0 0.0 0.0 1.0
0.6 G.0 0.0 4.0 0.0 0.0

CL4TE! 0.0 0.0 G.0 0.0 0.0
0.0 c.0 0.0 4.0 0.0 0.0

CL4ZR1 0.0 0.0 0.0 1.0 0.0

0.0 0.0 0.0 4.0 0.0 c.0

CL5MCI 0.0 0.0 0.0 0.0 1.
0.0 0.0 0.0 5.0 g.0 0.0

CLEMOI 0.0 0.0 0.0 0.0 1.0
0.0 0.0 0.0 6.0 0.0C 0.0

CRI112 0.0 0.0 0.0 0.0 ]
0.0 0.0 0.0 c.0 0.0 1.0

CR1I3 0.0 0.0 6.0 0.0 0
0.0 0.0 0.0 0.0¢ .0 1.0

Csitl 0.0 1.0 0.0 0.0 0

11NAI 0.0 0.0 0.0 0.0 0
0.0 0.0 1.0 0.0 0.0 0.0
12 0.0 0.0 0.0 0.0 0.0

12MO T (X) 0.0 0.0 0.0 0.0 i



0.0 c.o 0.0C 0.0 0.

F3M01 (XD 0.0 Q.

0.0 g.cC 0.0 0.0 0.

T4MO1T (%) 0.0 0.

0.0 0.0 0.0 0.0 0.

GIBBS ENERGY/J.MOL-1

JAERI-M 9Z-210

0.0
0.0 c.0 1.0
0.0
0.0 0.0 1.0
0.0

TMAX/K A
DXTXT EXTXX3 /T
CL3NPT (%) 1000.00 ~9.27960900D+05
2l 652678000-02 0.0 c.0
CLANPT (X) 811.00 =1.01840100D+06
O 520038000-02 0.0 0.0
1000.00 -9.93835300D+05
02
0.0 0.0 0.0
AMTCL3 (%) 288.10 ~9.77789800D+05
0.0 0.0 0.0
CLICST (%) 743.00 ~4.574888000+05
0 10458400D-02 -5.278998000-10 0.0
918.00 -4.532965000+05
O 4i7556000-03 -1.015833000-08 0.0
1597. 40 ~4.575235000+05
%o 0.0 0.0
AGICLI 728.15 ~1.43605100D+05
2Ly bersse00D-03 0.0 5.645400000+05
130000 1.312085000+05
0 0.0 0.0
AGTIT 420.15 ~7.36651300D+04
“ls 041720000-02 0.0 0.0
831.00 -7.21154400D+04
o 0.0 0.0
2200.00 ~6.44359200D+04
oo 0.0 ¢.0
BAICL2 $00.00 ~8.83367100D+05

BXT

.81665500D4+02

.43348400D+02

.412244000+02

.B4789900D+02

.125337Q0D+02

.00553000D+02

.16687700D0+02

.28347700D+02

.78360600D+02

.7677630004+01

.46915200D0+02

.51737400D+02

.126038000+02

CXTXLOG(T)

.45578100D+

.08620800D+

.157278000+

.58564900D+

.87721900D+

. 740383000+

.22579200D+

.857588000+

.435088000¢+

.64836800D+

.B8B759900D+

.00428800D+



01

4.372403000-03 -3.

02

-1.813508000-01

gz
0.0

02
0.0

BAYIZ2
01

f9.53255200D~03 -1.

02
0.0

CLINAL
01

6.339137000-03 -3.

o2

4.015824000-02 -4.

01
0.9

CL2CR1
01

-1.20080800D~02

01
0.0

CL2N I
ol

-5.610718000-03

02
0.0

CL2PDI
01

-1.04600000D-02

01
0.0

CL2MO1 (X
01

-1.422489000-02

CL3MOT (x>
02

-2.217488000-C2

1

0.

0.

0.

0.

Q.

065791000~

11.88.00

.802306000~

1235.00

3000.00

984.00

006733000~

2g00.00

1073.80

617708000~

1500.00

656386000~

2500.00

1088.15
]
1650.00
1282.00
0
1400.00
g52.00
0
1550.00
800.00
0
600.00

0

JAERI-M 92-210

06 1

-6.

05

-9.

0.

-8,

0.

-6.

07 €.
-6.

C.

-4,

0 |

-4,

06 0.

-4,

0.

-2.

.74682800D+05

74851000D+07
141802000405
0
78586900D+05
0
27763100D+05
99003900D¥03
32205000D+05
0
28612100D+05
.67844900D+065
372591000405
0
08662800D+05
0
.15641500D+05
. ¢
.05073400D+05
.0
.29520100D+05%
.489480C00D+05
.758534000+05
.0
.846886000+05
.0
.90698100D+05
.0
.05573300D0+05
.0
.0615563000+05

.0

71493800D0+05

.68002900D+03

.48772000D+02

. 145344000402

.22248500D+02

.0p0272200D+¢C2

.02933800Dt02

.53980700D+02

.635085000+02

.205872000+02

.2902¢300D+02

.994438000+02

.43878400D+02

.64848100D+02

.22877200D+02

.411518000+02

.814280000+02

.20062800D+

.23846400D¢+

.08784000D+

.19066200D+%

. 129680000+

.61384000D+

246250000+

.684400000+

401520000+

.70687800D+

.32199800D¢+

004160000+

. 903600000+

.41400000D+

,77809800D%

.07950000D+



CLZZRI
01

-4.042386800D-03 -6.

01

-1.17852800D-02

g1
0.0

CL3CR}
01

-2.0606198000-02

- CL3RUI
02
0.0

CL3ZR!
01

-6.79544000D0-03

01

-1.88503700D-0C2

0z

6.87874700D0-02 -5.

02

6.26177200D-02 -4,

CL4MOY
01

~3.23148100D-01

02
0.0

CL4TE!
02
0.0

02
6.0

CL4ZR1
o2

-7.88254700D-03

CLSMO]
o

-1.85785840D0-01

02
0.0

CLEMOI
02

Z2.36726500D-0t

7.

0.

i

1.

9.

2.

2.

-9.

JAERI-M 92-210

700.00 -4,
6245985000-C7 2.
1000.00 -4,
358263000-07 -2.

2000.00 4.
.0 0.
1218.00 -5.

0 0
580.00 -2.

.0 0.
1000.00 -7.

.40122100D-08 3.

15¢0.00
480787000-06 -2

1800.00 -9

413327000-C6 4.

2000.00

25575400D0-06 5.

5806.00 4.
18963900D0-08 -2.
1500.00 -5.
.0 0
497 .15 -3.

.0 0.
700.00 -3.

.0 0
710.00 -1
50370400007 4

467.00

68259900005 -1

1500.00 =56,
.Q 0.
500.00 ~-6.

958657000-05 2

-7.

-9.

-5.

£55281400D+05
322748000405
504023000+05
93319300D+05
38721400D+05
0

820054000+05

L0

87436900D+05

0

136117000+05
289426500D+05
.40600900D+06
.521393000+05
206174000407
8§8391800D+05
52308000D+07
683133000+05
113684500D+06

06718400D+05

.0

651324000+05
0

g18153800D+05

.0
.02103300D+06

.08634500D+05

365930000+05
.67232800D+06
62481800D+05
0

164577000405

.2B864B00D+06

464931000+05

.878328000+02

.38534200D+02

.B658660GD+02

.217100000D+02

.430734000+02

.26183100D+02

.79088400D+02

.92321100D+03

.008541000403

.912612000+02

.35707500D+02

.26720900D+02

.34831200D4083

.6o718200D0+0C2

.33591300D+01

.03149400D+02

. 7684583000403

.505280000+

.61783300D+

.100200000+

.849859500D+

.15060000D+

.920267G0D+

.845421000+

.87850800D+

.86238500D+

.14842800D+4

.464400000¢+

.384904000+

.30120000D+

.24349300D+

.558000000D+

. 757280000+

.148401000+



0z
5.863792000-02

02
1.56073400D-0C2

02
-2.50481400D-03

CR112
01
-1.12867900D-02

CR1I3
02
-1.04600000D-02

CS8ill
01
~2.168731100D-0C2

01
-4.28859900D0-02

I TNAT
g1
-4.85678400D-03

01
0.0

12
o
-1.234583100D0-01

01
0.0

12Ni 1
01
~1.213360000-02

12PDI1
01

-1.150800000-02

I2ZR1
02
5.83423100D~-01

oz
1.60807400D-0%

o1
-4.35581500D-02

I-3ZR1
oz

JAERI-M 92-210

800.00 -6.
.91884500D-06 8.
1300.00 -6.
.985196000-06 2.
15C00.00 -6.
.269951000-07 2.
1068.00 -1
.0 0.
900.00 -2
0 0
894,15 -3
0 -4
1600.00 -2
0 0
£33.00 -3.

.13364800D-07 5.

3000.00 -2.
.0 0.
386.75 1
0 -1
600C.00 -1
0 0
107G.00 -9
0 0
1000.00 -8
.0 0.
500.00 -3.

.828798000-04 4

700.00

.44250400D-05 4.

2000.00 -2.
.0 1
500.0¢C -4,

-3.

55928800D+05
30795000D+086
234508000+05
889930000406
14040100C+05

8§8993000D+06

.77863500D+05

0

.37381800D+05
.0

.44837100D+05
.03756000D+05
.963883000+05

.0

036851000405
2124050000+04
890098000+05

0

.35086900D+04
.38871100D+06
.052802000+04
.0
.B9B68100D+04
.0

.49531300D+04

0

759004000405

.170339000D+06

44472800D+05
170339000+06

42639800D+05

.443238000+03

369021000405

.95270800D0+03

.617603000+03

.3B7565000+03

.98618400D+02

.12833300D+02

.070212000+01

.17743200D+02

.42843700D0+t02

.210985000D0+02

.974688000+02

.88852400D+02

.946221000+02

.13007600D+02

.533300000+03

.402112000+03

.856542000+01

.49270500D+02

.22423100D+

.58427500D+

.36796400D+

.69440000D+

.05436800D+

.953980300D+

.79483600D+

.044063000D+4

.485188000+

.06464700D+4

.06717200D+

.58880000D+

.81852000D+4

.383240000+¢

.38388000DF

.54718000D+

.29138200D+



JAERI-M 92-210

3,152224000-02 -8.37678500D-06 4.88584900D+05

1500.00 -4,28456700D+05 §.038280000+02 -1.055552000+
06].43]514000-03 1.50331800D0-07 4.62154200D+04
| 4ZR1 772.00C -5.29019400b+05 §.08746300D+02 -1.2888687000+
035.138984000“03 2.34100400D-07 2.04642100D+05
[2MO1 (X3 150G.00 ~1.34109300D+05 3.862836400D+02 -7.88899400D+
016.249994000—03 0.0 0.6
[ 3MO1 (XD 1000.00 -2.097155000+05 &5.05829300D+02 -1.038000000+
OfB.29999500D"03 0.0 0.0
F4M0 1 (%) 700.00 ~2.16906100D+05 6.52909700D+02 -1.37198%00D+
020.0 0.0 0.0

M1XING MODEL: iDEAL

XXX SYSTEM DATA FOR THE ALLCY PHASE XXX

MOL.WT. STOICHIOMETRY MATRIX

CR1I 0.0 0.0 0.0 0.0 c.0. 0.0 0.0 0.0 o.0 0.0
0.0 0.0 0.0 0.0 0.¢ 1.0

N11 0.0 0.0 6.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 1.0 0.0

GIBBS ENERGY/J.MOL-1

TMAX/K A BXT CXTXLOG(T)
DXTXT EXTXxX3 F/T
CR1 700.00 -6.01054700D+03 9.41091000D+01 -1.643005000+
0E1.403244DOD-02 2.55559400D0-06 0.0
. 1300.00 -4.99725800D+03 1.253363000+02 -2.245184000D+
-4.38414100D-04 -1.28478000D-06 -4.20858100C+05
00 2130.00 7.57343000D+03 1.678735000+00 —4.733550000¥
-1.134935000-02 -4,.35002500D-08 -2.059270000+06
3500.00 4.78363300D+03 2.43303300D+02 -3.932858000+
O{D.O 0.0 0.0
NI 450.00 -1.05304400D+04 1.920729000+02 -3.36472200D+



01

0!

08

04

D3

g1

-3,

02
-8

01

01

MIXING MODEL: IDEAL

f23754400D—02
.382382000-02
.14610600D+02
.29138800D0+01

.24088700D+00

333455000-02

.504105000-02

JAERI-M 92-210

.257635000-06

600.00

.24752900D-05

631.00

.34620500D-02

640.00

.1656038000~02

8§00.0C

.84116300D0-04

1100.00

.636705C0D-06

1400.00

. B4700100D-06

1728.00

3200.00

.809774C0D+05
.00867800D+0C4
.88107200D+06
.27807000D+07
.26404200D0+08
.12638800D+07
.0

.17208800D+06
.06810100D+08
.060633000+04
.23337400D+06
.013861000+05
.56794000D+07
.488332000+04
.0

.350371000+03

.0

.333765000+02

. 736698000405

.15442200D+05

.59220100D+04

.5g3626000+02 .

.56588400D+02

.19878200D+02

¥X¥ SYSTEM DATA FOR THE STOICHIOMETRIC CONDENSED PHASES XxX

Cs1
. 0.0 0.0 0
AG1

a.o0 0.0 0.
AG1.E4TE!I

8.0 0.0 0
AG2TE

0.0 0.0 o
AM1

0.0 1.0 C

MOL.WT,

g.¢ 1.0
.0 g.0 0.0
0.0 0.0
0 0.0 0.0
0.0 0.0
.0 0.0 0.0
6.0 0.0
.0 0.0 0.0
O.b 0.0
.D. 0.0 0.0

STOICHIOMETRY MATRIX

0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

}.640

.68134800D+02 -4,

.93235000D+

.05023000D+

.29405700D+

.41305000D+

.83455800D%

161318000+

.61915800D+
309520000+
0.0 0.0
0.0 0.0
1.0 0.0
1.0 0.0
C.0 0.0



JAERI-M 92-210

BAI 0.0 0.0 1.0 0.0 c.o0 0.0 a.o 0.0 0.0
0.0 0.0 0.0 0.0 0.0 c.0

BAITE] 0.0 0.0 1.0 0.0 0.0 0.0 0.0 6.0 1.0
0.0 0.0 0.0¢ 0.0 0.0 0.0

MC! 0.0 0.¢ 0.0 0.0 1.0 0.0 0.0 0.0 0.0

NAY 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 1.8 0.0 0.0 0.0

NAITTE] 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0
0.0 0.0 1.0 0.0 0.0 0.0

NATTES 0.0 0.0 0.¢ .0 .0 0.0 0.0 0.0 3.0
0.0 b.0C 1.0 6.0 0.0 c.o0

NAZTE! 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0

0.0 0.0 2.0 6.0 0.0 0.0

NIETET . ! 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.100
0.0 0.0 0.0 0.0 1.0 0.0
NP1 0.0 0.0 0.¢ 0.0 0.0 0.0 0.0 0.0 8.0

PDITEI 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 1.0
0.0 0.0 0.0 0.0 0.0 0.0

PD1TE?2 0.0 0.0 0.0 0.0 G.0 0.0 1.0 0.0 2.0

CS2TEI (X 0.0 2.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0
0.0 0.0 0.0 0.0 0.0 0.0

CR7TE8 (X} 0.0 0.0 6.0 0.6 0.0 ¢.0 0.0 0.0 0.0

7.0 0.0 0.0 8.0 0.0 0.0



G1BBS ENERGY/J.MOL-I

DXTXT
C51
01
1.102157000-02
01
-4.38784200D0-04
AG1
01

-1.79058400D-03

0!
0.0

AG1 .64TE!
01

-8.19Q227000-02

02

1.35854500D-02

01
0.¢

AG2TE]
o

-5.48103900D0-02

01
3.59824000D-03
AMI
0l
-6.032072000-03 -1.
01
-4,10868600D-03 -5.
01
0.0
01

TMAX/K

EXTXX3

301,

54

JAERI-M 92-210

-1

.89210200D-06 5.

A

F/T

.744762000+04

267133000405

1000.00 -§.19310200D+03
.01758000D-08 —1.oqvoaooob+os
1235.08 -7,209508000+03
.88587200D-07 -1.20i111C0D+04
3000.00 ~3.587371000+03

0 0.0
418.0€ -4.881214000+04

0 0.0
569.00 -6.20853900D+04

0 0.0
625.00 -5.26425000D+04

0 0.6
697.00 -5.232866000+04

0 0.0
800.00 -4.850838000+04

0 0.0
421.00 ~5.45961000D+04
0 -1.38072000D+05
800.00 -5.507057000+04

0 0.0
923.00 -7.15030800D+03

89660700D0-07 0.0
1350.00 -4.86643000D+03

14631800D-07 0.0
1449.00 -1.33047600D+04

0 0.0
2500, 00 -1.94310800D403

BXT

.47036200D+02
,07368700D+02
.18200500D+02
1809648000402
.71005700D+02
.533010000+02
.90115700D+02
. 86381100D+02
.450171000+02
070688000402
.23514900D+02
.751154000+401
.07106800D+01
.20305600D402

.27691500D+02

CXTXLOG(T?

.561888000¢+

.89078500D+

.384633000+4

.347200000+

.00115800D+

.033187000+4

. 899393000+

.8481810G0D+

.30107700D+

.919547000+

. 802715000t

.21500800D+

.17358700D+

.974759000+

. 184000000+



0.0

BAY
01

o1

2.877085000-03

C1.

1.52877800D0-03

BAITE!
01

MO
01

-1.69671900D-03

a1

-3.46426800D-03

02

2.255114000-01

02

~7.82434800D-02

01
0.0

NA1
o2

01

§.57008500D-03

NAITEI
01

-8.89558600D-03

01
6.0

NATTES
01

-2 .78863500D-02

02
0.0

NAZTEI
01

-6.90360000C-03

-1.829641000-03

-4.18399600D0-03

~2.68543600D-01

JAERI-M 92-210

i000.00

.93666700D-10

3000.00

.08161200D-08

400C.00

.314252000-08

15C0.00

1000, 00

.785327000-08

2100.00

.903810000-07

2500.00

.34116000D-05

2882.00

.265733000-06

3000.00

371.0C

.63681600D-05

“1200.00

.768646000-06

650.00
1200.00
728.00
1200.00
1226.

o

1300.00

0

677804000404
.705309C0D+05
.§50059000+03
.55570900D+05
852852000403
.63460400D+06
S82545500D+05
.0

.45101200D+03
.07690800D+05
,S05708000+02
.48758700D+06
,076897000+06
913318000408
.311315000+05
. 60631800D+08
. 85957500D+03
.0

L44651100D+04
.35250300D+06
.00764100D+03
0

.87986800D+05
.0

955685000405
.0

.37883300D+05
0

.26928100D+05
.0

697160000405
.0

.737443000+05

.32273200D0+02

.478279000+02

.97778500D+02

.887476000+02

.439338000+02

.97099300D0+0!

.800473000+03

.874785000+03

.B7807400D+02

,0B744800D+02

.B78630000+02

.355388000+02

.71431200D+02

.318884000+02

.85323100D+02

.89956100D+02

.58428700D0+02

. 2880568000+

.691853000+

.038568000+

.267678000+

.54334400D+

.685842000D+

.61626000D+

.50877700D+

. 184000000+

.16337800D+

. 746964000+

.68607900D+

.694400000+4

.36799800D+

.42256000D+

.32199800D+

.623189000+



01
0.0 0.
NTTTET. !
01
-3.55540000D0-03 0.
NP1
00
-4.127725000-02 ©.
0l
0.0 0.
01
0.0 0
01
2.0 0.
PDI
01
-9.97026000D-04 -3,
o1
1.027456500D-03 ~4.
02
4 80333600D-02 -4.
01
0.0 0
PDITE]
01
-6.46427600D0-03 ©O.
PDITE2
01
-1.00416006D-02 &
RUIT
01
-8.40000600D-04 -4,
01

~8.215814000-04 -2,

01

0.0 0.
TE!I
01

-1.10505100D-02 O.
01

0.0 0.

JAERI-M 92-210

[} 0
1000.00 -7
0 2.
553.00 2.

0 -4,
849.00 -6

0 0
912.00 7
.0 0
4500.00 -2.
0 ' 0.
800.00 -8.

400853000-07 3.

1500.0C

32000000D-07 4.

1825.00

40861600D-06 1

330,00 5
.0 0.
1000.00 -5.
0 0.
1018.00 -7,
.0 0.
180C.00 -7.
274116000-07 2
2523.00 -3,
19252700D-07 8.
4500.00 -1
0 0.
722.72 -6
0 0.
1261.00 3
¢ 0

-1.

-i.

.0

.60298800D+04
005351000405
41889500D+02
02856400D+05
.976875000+03
.0

.81509000D+02
.0

234338000403
0

117137000+03
67355200D+04
15342500D+C4
986031000406
140757000405
941214000407
.10693100D+02
0

237581000+04
0

63416900D%04
0

33175800D+03
. 86260300D+04
05930000D+04
283336000406
.02075000D+04
0

.67707800D+03
0

. 17344900D+03

.0

.03278800D0+02

. 753136000401

.05363600D+02

,756473400D+02

.41081100D+02

.376856000+02

.68619100D+02

.28840600D+02

.85317600D+02

.32011200D+02

.52445600D+02

.30601400D+02

.0829858000+02

.686306000+02

,501897000+01

.855553000+02

. 717854000+

.05429500D+

.932859000+

.54007800D+

.53963900D+

.604079000+

.03708000D+4

.34542800D+

L472719000+

. 744655000+

.06259300D+

.36203500D+4

. 282876000+

. 184000000+

.81003300D+

.765599000+



ZR1
o1

-5.48840500D-03

c1

~2.31925400D-03

o1
0.0

CS2TEI (X)
01 ’

-1.20522900D0~-02

CRYTESB (X))
0z

~1.86631080D-01!

g2

-9.149988000-02 -8

02

-3.08188800D-03 -8

JAERI-M 92-210

1135.00

-5.77628000D-08

2125.00

6000.00

1083.00

700.00
.78333100D-05

722.72
.993327000-06

1026.00

.99332700D-06

-7

-3.

0.

-3.

0.

-3

-2,
-4,

-2.

.19848800D+03
.1858969000+03
.58865600D+00
.0
.66995700D+03
.0
843435000+05
0
68980100D+05
0
.628583000+05
94600400D+06
23859800D+05

94600400D+06

.13735700D+02

.104401000+02

.79292100D0+02

.977041000+02

.021871000+03

.240512006D+03

.23836800D+C3

.22835800D+
.32482300D+4
.34720G600D+
.10131400D+
.678y27ODD+
.09965800D+

_58410600D+



JAERI-M 92-210

{182 ChemSageBBiTERYAIH

Table A2 WEIFEFNOUAIMETT, 2035, UTOHEHAZ>WTChe
mSagedHBH%ETRT,

Bl BEHERPEULZvILBERIESR

AAF— APl EHRET 27 v L WEMERT, BER2EUBEC2VT, p (
Fo) =10 "atm@ELELD, AHERCHEVT, &8, @W#H. Ni-Cr&
&M, TEHEBEEOECEHERECOEER, RKE, 2 AHRFRHEH T LTV D,
SHEHETAETRRESTORVECEEEAEREA TV, SAEEREZ0ELTH
Z0T. SATEAMEROTH), PHELKERTHFESA TV S, B, AEHED
2B AARNOECENEATWS, EHEEHEALZHEC VTR, FEEOHK
HAXhTWS, 84T 0Cr@BENEFRETLAEIATHEMEBEEFEL T2,

Blo HMEHYESL7 v (HMBREER BE7 v EYEZEOEERSE)
Bl1rA—&HE0HET, XL, SHEETORBEMLRE Y viLwLER (
Li:BeF. LiBeF;) *HEALBRALT. TOHEEHT VL, RELY
BRENIOR, BeF.0REETHN, BE7vtGt2BeELl f 1054
DELOECE-T VS, LAL, BEHMOTFHCRBEELER Ry, FREFOD
EEHEOTANER, LAR-TEENELTI200H#-T, 4SHOERBE L FHT
ZCTEEAH ] L EBEICRE->TVE, OB, EXERD 7 vILPBERERD
HinE FAEPBFERCRETHELRI LD CT 2 2,

B3 WMEHEPESULTRUS{(CHEMIER

)\jJ%?JZCD (Nps.sAmD.s) C 13—NaC l(’&ﬁﬂﬁ%fm gﬁﬁ#&ﬁ$l a t%
DL HBEHAESrOBBRETORHOHEN., RASPOAETHRFERARST
bhT, FHEEHTDP (Cl.) =102 tmBETELELELD, TOE
OBIERF YU rARBRETEAE, €2EEH,»LO0Cr oBBERP RV, =, N
Te, MEREh, PdREEAL LTEETIHERER TV S, TR wnTiE.
FZUFRTHMCHERL T D,

Pla TRUNBMKHEBER~OBHLZr ERENDE

P rERET, BEFEAERIELTZr A0k LABE, Zr 2BARMCHNLA
LT, p (Cly) OFREBRAZ, p (Clo) WH10 % a tmbBTERETH
T, IORHYTRZIr REFEAESE LTEORT L,

5 TRUBILHEMEFR~OBIHLETIi SRENNE

B4 rERT, BEFEEERHALLTTi®HVEELEBA, Np** /' Np* ' 2EE
WERAL2oT i oFmMP4EL2vwE., ROFEEZENFER (C12) =107~
10 atmBBECETL, EBENpR T L -+ 77 bT 5,
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1% 1

—
"

u
1]

v = C.0

REACTANTS:
NIT/ALLOY/
CRI/ZALLOY/
Cs1

BAL

NDI

ZR1

PDI1

AGI

TEI
12/L1G/s
Lit

BE1

THI

Ut

F2(GY/BAS/

PHASE: GAS
BEIF2(G)
TE2(G) (X)
TE1(G?
FILIi1(G)
FeL12¢(G?
F42Ri(G)
F3L13(G)
IREN R REcH]
11{G)

F3ZR1(G)

1000.00 K

1.00000+00 ATM

JAERI-M 92-21C

AMOUNT /MO L
9.5000D-02
5.00000-03

6.9210D-04
5.3340D0-04

1.62850D0-03
9.78000-04
2.1600D0-05
1.8300D-05
9.03000-05
3.8250D-05
7.17000+01
1.60000+01

1.20000+01

2.9700D-01

7.5448D40

EQUIL AMOUNT

MOL

PRESSURE
ATM

.4128D-C6
.1817D-06
.0320D~-07
.7023D-07
.1663D-07
.44720-07
.5629D-08
.9420D-10
.02420-11

.5236D-14

FUGACITY
ATM

.41280D-08
.18170-08
.03200-07
,70230-07
.1663D-07
.4472D-07
.56290-08
.9420D0-10
.0242b-11

.5236D0-14



CR1(G)
BAIF2(G)
12L12(G)
BEIFI1(G)
F1(G)
b20G6)
F2ZR1(G}

F1110G)

BATF1(G).
BATI2(G)
BE1!12(G)
BEI11(B)
BATT11(G)
[2ZZRT(G)
I3ZR1(G)
NDITEI(G)

FIZR1(G)

BEIF3LI1¢(Q)

14ZR1(G)
Fz2(G)
F511(G)
FT11(G)
1TZRI(G)

TOTAL:

PHASE: LiQ

F2NT1!
12N11
CRIF2
CRIF3
CRI1F4
CR1t2
CRI13

AGT I

JAERI-M 9z-210

MOL

.30680-08
.7334D~18
.77760-C3
.3803D-08
.64620-25
.22000-14
.8123D0-24

.8674D-086

0.

5.

|

1

.0082D-15
.6840D-17
.2757D-17
.71654D-17
.0270D-19
.4446D-20
.6851D0-21

.2186D-21

.0284D-2)

.97020-24
.18300-24
.2230D-24
.9754D-26
.0807D-27
.0505D-30
.8580D-33
.98300-33
.2488D-34
.4317D-35
.0C00D-36
.0

.0

0

2553D-0¢8

MOLE FRACTION
.7855D-10
.05660~-18
.4285D-05
.8183D-10
.0802D-27
.66680-16
.8422D-26

.81750-06

<1
<]

<l

.00820-15
.68400-17
.2787D-117
.7654D-17
.02700-1¢
.44460-20
.B851D0-21

.218BD-21

.0284D-21

.9702D-24
.1830D-24
.2230D-24
.9794D-26
.0907D-27
.05050-30
. 8580D-33
.9830D-33
. 2488D-34
.4317D-356
.0000D-36
.00COE-T75

.0000E-T75

.0000E-T75

ACTIVITY

.7858D-10
.05660-18
.4285D-05
.5183D-10
.08020~27
.6668D~-16
.B422D-2%

.8175D-08



BAIF2
BATIZ:
BEIFZ2
BEIF3LII
BETF4LI12
BEli2
CSI1F1
Csi1l
FiLll
F2PD!
F2ZRi
F3ND!
F3ul
F4ul
F3ZR1
F4THI
F4ZR1
PTLTS
12
12PD1
[2ZR1
[3NDI
13ZR1
14TH!
I4ZR1

TOTAL:

PHASE: ALLOY

CRI1

TOTAL:

NIITET .}

AGZTES

JAERI-M 92-210

.3340D-04
,9754D-15
.8808D0-01

.4i580+00

.1186D+01
.8783D-23
.2742D-04
.4683D0-05

.48920+01

.8345D-22
.5526D-08
.6280D-03
.3731D0-03
.91620~01
.55550-08
.2000D+01
.77840-04
.94880D-06

.2354D-20

.82900-23
.814ED-23
.8701C-27
.10580-29
.50880-34
.8208D-38

.3195D+01

MOL
.4928D-02
.22240-03
.8147D~-02

- MOL
.5076D-0%

.7163D-0¢8

7.2874D-06 .2874D-06
§.4313D-17 .43130-17
5.3020D-03 .30200-03
6.0328D-02 .0329D-02
1.52860-01 .5296D-01
1.22660-24 .2266D-24
8.57180-06 .5716D-06
§.8371D-07 .83710~-07
6.13320-01 .13320-01
3.87260-24 .8726D-24
2.12110-10 L1211D-10
2.2215D-05 .2215D-05b
7.3408D0-065 .3408D-065
3.98420-03 .9842D-03
5.2238D-10 .2238D-1C
1.63950-01 .63950-01
1.3361D-05 .3361D-05
1.2227D-07 .2227D-07
3.0540D-22 .05840D-22
4.0017D-25 .0017D0-25
2.61570-25 .6157D-25
2.68150-28% .8916D~28
5.6095D0-3! .5085D-31
2.0614D-36 .0614D-36
5.2201D-38 .2201D-38
i.0000D+00
MOLE FRACTICN ACTIVITY

§.87170-01 9.6717D~01}
3.2832D-02 3.2832D-02
1.0000D+00

ACTIVITY

1.0000D+00

1.00000+00



PD3UL (X))
CRYTES
AGI
AGIl.B4TEI
CRZTEZ
TE1

PD1
PDITE!

LI2TE]

PDITEZ
CS2TE1 (Xx)
L1
Csl
BE!
NDITEI
BAITE!
Ul

ZR1
ND2TE2
THI
BA!I

ND1

MOLE FRACTIONS OF

U

TH

F

Ll

BE

Cs

BA

ZR

N

JAERI-M 92-210

.2000D-06
.0

.0

THE SYSTEM COMPONENTS

.1744D-03
.7450D0~02
.0458D-01
.B351D-01
.32660-02
.7387D-08
.1081D-06
.8672D0-08

1675011

.0000D+00
.3674D-0)
.6713D-01
.3708D-01
.53810-02
.566610-03
.3888D-05
.6168D~-05
.031iD~05
.55200-08
.8556D-0¢8
.1977D-1¢
.3508D~11
.2495D0-12
.33210-14
,4788D-14
.3832D-16
.9041D-16
.9752D-18
.3?899-24
.48820-24

.2751D-25

IN THE LIG PHASE:



CR

FPD

AG

ND

JAERI-M 92-210

.02880C~-06
.2356D-24
.13380-08
.0249D-07

.42940-~-08



1F) =2

T =-16000.00 K
P =

Y = 0.0
REACTANTS:
NILV/ALLOY/

CRI1/ALLOY/
csi

BA1
ND1-
ZR1

PD1

AG1

TEI
1z/LiQ/
Lt

BE1

THI

Ut

F2(G)/GAS/

PHASE: GAS
BEIF2(G)
TE2(G) (X)
TET(G)
FIL11(GY
FaL12(G)
FAZR1(G)
F3L13(6)
FTL114B)
116GY

F3ZRI(G)

JAERI-M 92-210

1.0000D+00 ATM

DM3

AMOUNT /MOL
8,5000D-02
5.0000D-03
6.9210D-04
5,3340D0-04
1.62600-03
§.7800D-04
2.1500D-05
1.8300D-05
9.0300D-05
3.8250D-05
7.8700D+01
1.6000D+01
1.2000D+01
2.8700D-C1

7.6449D+0]

EQUIL AMOUNT

MOL

PRESSURE
ATHW

.2808D-058
.1835D-06
.00750-07
.3280D-07
.3268D-07
.7912D0-07
.49680-08
.2267D-10
.39420-12

L1161D-14

FUGACITY
CATM

.2808D-05
.1835D-06
.00750-07
.3280D-07
.32868D-07
.7912D-01
.4968D-08
.2267D-1C
.3942D-12

.1151D0-14



CR1(G)
BEL1F1{(G?>
f2Li2(@)
BATF2(G)
F1(G)
12(G)
F2ZR1(G)
FI111(G}
BALIF1(G)
BE112(G)
BE1i1(G)
BALI12{(G)
BA111(G)
12ZR1(G)
13ZR1{G)
BEIF3LI1(G)
NDITE1(G)
FIZR1(G)
[4ZR1 (G}
F2{G6?
FE11(G)
FT11(G)

I TZR1(G)
TOTAL:
PHASE: LIG
FZNII
2N
CRIF2(X)
CRIF3
CRIF4
CR112
CR113

AGTI1

JAERI-M 92-210

MOL

.7924D-08
.92280-18
.16350-03
.69530—08
.0519D-25
.2434D-14
.6289D-24

.5985D-06

2.5674D-15
1.73980j15
7.2148D-17
4.8822D-17
1.0270D-19
2.89780-20

2.7046D-21

"1.1177D-2!

7.5123D-22
5.5418D-23
3.3849D-23
4,.2818D-24
2.0001D-26
4.9817D-27
5.8325D0-31
7.98331D-33
7.1802D-33
1.4514D-33
7.4163D-36
1.0000D-36
0.0

0.0

0.0

7.5762D-05

MOLE FRACTION

1,7823D-10
§.92250-20
2.1534D-05
4.0852D0-10
8.06170-27
1.2434D-16
2.6288D-26

3.58984D-08

<}
<]

{1

.66740~15
.7398D-15
.2148D-17
.8822D-17
,02700-18
.8978D0-20
.7048D0-21%
.1177D-21
.51230-22
.5418D-23
.3849D-23
.2818D-24
.0001D-26
.9817D-27
.93250-31
.9331D-33
.1802b-33
.4514D-33
.4163D-36
.0000D-36
.0000E~T75
.0000E-75

.0000E-75

ACTIVITY
.7923D-10
.9225D0-20
.1534D-05
.ggs520-1¢C
.05170-27
.2434D-18
.6288D-26

.58940-08



BATF2

BAall2

BEiF2
BETF3LIM X
BEIF4L12 X
BE1l2
CSIF1
CStilt
FiLtl
FZPD!
‘F2ZR1
F3NDI1
F3ul{x)
FAUT1{X)
F3ZRI
F4TH1
F4ZR1

S bIL
12

| 2PC1
| 2ZR1

1 3ND1
13ZR1
14THI1

| 4ZR1
TOTAL:
PHASE: ALLOY
NIl

CR!

TOTAL:

NITTEY .1
AG2TE!

PD3UT (X))

JAERI-M 92-210

.3340D~04
.3443D-15
.6000D+01
.0
.Q
.1140D0-21
.3231D-04
.8790D-05
.1700D+01
.2973D-22
.55260-08
.5260D-03
.3731D-03
.9162D-01
.5555D-08
.2000D+01
.7794D-04
.3111D-05
.5683D~-20
.7356D0-23
.8108D-23
-.5201D0-27
.1680D-28
.0678D-34
.7040D-36

.0000D+0C2

MOL

.4825D-02
.8464D-03

L17710-02

MOL

.5409D-05
.3502D-06
.2000D-06

2.

1

MOLE FRACTION

9,

2.

1.

.3338D-06
.3442D0-17
.60000-01
.0

.0

.11380-28
.3228D-08
:97880-07
.1698D-01
.29720-24
.5525D0-10
.6260D-0%
.3728D-05
.9181D0-03
.55540-10
.2000D-01
.7791D-06
.3110D-07
.5682D0-22
.7355D-25
.6106D-25
.52010-29
.1680D0-31

.0B678D-38

7039D-38

.00000+00

70880-0"
8t13D-02

0ooCD+00

5.3338D-06
3.3442D-17
|.6000D0-01
2.12820+00
§.3080D+00
3.1139D-23
6.3229D-06
5.9788D~07
7.1698D-01
4,2972D-24
1.55250-10
1.6260D-05
5.3729D-05
2.9161D-03
4 .5554D~10C
1.2000D-01
9.7791D-06
1.3110D0-07
2.5682D-22
3.7355D-25
1.6106D-25
1.5201D-29
3.16800-31
1.0678D-~36

2.7038D-38

ACTIVITY
§.7089D~-01

2.9113D-02

ACTIVITY
1.0000D0+00
1.0000D+00

1.00000+00



AGI1
AG1.64TEN
CRITES(¥)
TE!L

PD1
PDITE!
LI12TE1
PD1TE2
CS2TET(X)
(M

BE]

CSi
NDI1TE!
BAITE!

Ul

ZR1
ND2TE3
THI

BAl

NDt

MOLE FRACTIONS OF
U
TH
F
L
BE
Cs
BA
ZR
NI
CR

FD

THE SYSTEM COMPONENTS

1

4.

JAERI-M 92-210

.1743D-G3
T450D-02
.0458D-01

.83510-01

.32660-02
.7367D-06
.10810-06
.8671D0-06
.0873D-11
.5154D-0%

.B488D-24

.67770-01
.36930-01
.2583D-01
.6463D0-03
.1015D-05
.1879D-08
.4041D~-05
.11780-08
.3437D-09
.8071D0-10
.T708D-11
.9643D-12
.61850-14
.26740-14
.6720D-16
.1255D~16 -
.1074D~19
.3884D-24
.8211D-24

.3325D-26

IN THE LIQ PHASE:



AG

ND

JAERI-M 92-210

}.4233D-08

3.02480-07

6.4294D-06



47 3

-
11

Y]
[}]

Vv = 0.0

REACTANTS:

CL2(G}/CGAS/

C$1

BA1

ZR1

MOi

RU1

AG)

PDI

TE!
F2/L1Q7
NP

AM1

NA1
NIT/ZALLOY/

CRIZALLOY/

PHASE: GAS
CL4ZR1 (8}
CLINATC(G)
CL2NAZ2(G)
CL3ZRI(G)
TEZ2(G) (X)
TE1(G)
11¢G)
NAT(G)
CL2N1 T (G2

I2ZR1 (G

800.00 X

1.00000+00 ATM

JAERI-M 92-210

AMOUNT /MOL
8.59130+00
7.86000-03
3.3900D-C3
6.5400D-03
i,01100-02
1.1140D-02
1.35400~-03
3.9840D0-03
1.2600D0-03
4.05000-04
1.78200+00
1.79840+00
6.4C00D+00
g.5000D0-02

5.0000D-03

EQUIL AMOUNT

MOL

PRESSURE
ATM

.5557D-02
.41500-08
.4738D-09
.5784D-09
.889450-10
.43690-10
.74650-12
.43630-14
.3389D-15

.5017D-16

FUGACITY
ATM
.§557D-02
.4150D-08
. 4738D-09
.5784D-09
.8945D-10
.4368D-10
.7465D-12
.4363D-14
.3369D-15

.5017D-16



CL1(B)
CL2ZR1(G)
CS1¢(6)-
BAICL2(G)
I 3ZR1(8)
CLINTI(G)
12(6)
CLITI(B)
14ZRI(G)
CL2(6)
BA112(G)
CLAMO1(G)
NA2(G)
BAICL1(G)
CLIZRI(B)
CL2PDI (G).
12M01(G)
BA1I1(6)
AM1(6)

| 1MO1 ¢6)
13M01(6)
CL3RU1(G)
CLSMOT(6)
CL4RU1(G)
CLBEMO1 (G)
I LZR1(G)
H4MOT (8)
TOTAL:
PHASE: LIQ
CL3NP I (X)
CLANPI (X)
AM1CL3 (X)

CLICSI(x)

JAERI-M 92-210

MOL

.78200+00
.28060-09
.7884D+00

.8518D-03

0.

2

MGLE FRACT!ON

]

|

i

7.8524D-04

.315e0-17
.53480-17
.18987D0-11
.5704D-17
.2860D-17
.8376D-18
;5037D-18
.8366D0-20
.46320-20
.0000D-22
.1 7820-23
.5988D-25
.81820-26
.5688b-27
.1727D~-28
.85080-2¢8
.58180-289
.87150-30
.86541D0-30
.05670-34
.8253D0-35
.0182D-38
.998810-36
.0

.0

.0

0

.5557D-02

.1822D0-01
.2807D-10

.7986D~-01

<1

<1

<]

1

1

1

.3150D0-17
.53490~17
.189870-17
.5704D-17
.2860D-17
.8376D-18
.5037D-18
.83690-20
.4552D*20
.cogcp-22
.1752D-23
.598390-25
.9182D-26
.5688D0-27
L1727D-28
.89509D-28
.5818D0-28
.9715D-30
.8641D-30
.0567D~34
.B8253D-36
.0182D0~36
.9881D0-36
.0000E-T75
.COOCE-T5
.0C00E~-T75

.DDCOE-T5

ACTIVITY
.78220~01
2807D-10

.78860D-01

7.8524D-04



AGICLI
AG1 1
BAICL2
BAli2
CLINAIL
CL2Z2CR}
CL2NT1
CL2PD!
CLZMO}(X)
CL3MC1 (x)
CL2ZR]
CL3CRI
CL3RUI
CL3ZR1
CL4MOI
CL4TE!
CL4ZRI
CL5MO
CLBMO1
CRi!2
CR113
cstini

[ TNAT

2

I12NT1
{2PDI
12ZR1
[3ZR1
14ZR1
[2M01 (X2
[3MO1(X)
14MO1T (%)

TOTAL:

JAERI-M 92-210

.20320-05
.36360-05
.359000-03
.9092D-12
.39820+00
.08970-04

.07800-08
.5324D-18

.7927D-18
.27330~-25
.85540-08
.11320-09
.6276D-28
.81040-05
.5512D-24
.0

.52180~-03
.4316D-36
.0

.881iD-12
.2886D-20
.3934D-0¢6
.87870-04
.4646D-20
.21180-16
.4808D0-17
.5763D0-12
.B014D-15
.47000-20
.2357D-14
.66189D-23
.0773D-31

.89985D+00

.2034D-06
.36370-06
.3804D-0C4
.8087D-13
.3998D0-01
.08050-05

.0781D-10
.5327D-18

.7831D0-17
.2739D-26
.8558D-10
. 1133010
.6285D~-2§
.8106D-06
.5514D-25
.0

.5226D-04
.4318D-37
.0

.8§821D0-13
.2890D-21
.3843D-07
.8806D-05
.46510~21
.2123D0-17
.4808D-18
.5767D~-13
.8023D-16
.47080-21
.23640-15
.6624D-22
.0775D-32

.00000+00

.2034D-08
.3637D-06
.3804D-04
.80870-13
.398¢8D-01
.0805D-05

.0781D0-10
.5327D0-18

.7831D-17
.2738D-26
.8558D-10
.11330-10
.6285D-29
.B106D-06
.55140-25
.0000E-75
.5226D0-04
.43180-37
.CO000E~T5
.8821D-13
.2880D0-21
.3943D-07
.88086D-05
.AB51D0~21
.21230-17
,4809D0-18
.5767D-13
.80230-16
.47080-21
.2364D-15
.86240-22

.0775D-32



FHASE: ALLQY
CRI1
NI

TOTAL:

RU1

MO 1

PO
AG2TE!
NITTET .
AG]
AGL.B4TE!
PDITE!
TE
POITER
NAITE!
NAZTE]
ZR1
NALTES
NAT
CS2TEN (X)
NP1
BAITE]
cs1

AM1

BA

CRTTEB{(X)

MCLE FRACTIONS OF

Cs
BA
ZR

MO

JAERI-M 92-210

MO L MOLE FRACTION

.29100-03

.4454D-02
.8745D-02

MOL

;. 11:40D-02

.0110D-02

. 9840D-03
.5917D-04
.4621D-04

.0

.89160-04
.24710-04
.4060D-04

.30800-15

4.,34560-02
9.56554D~01

1.0000D+00

ACTIVITY
4.34556D0-02

§.5654D0-01

ACTIVITY

1.0000D+00C
1.000C0+0QC
1.0000D0+00
1,0000D0+00
1.c00CD+00
5.3880D-01

2.0084D-01

1.6209b~01

8.3298D-04
1.90280-04
4.4848D0-0%
2.3380D-07
1.3132D0-08
4.0835D-11

6.4433D-12
9.4606D-15
1.1067D0-18&
1.2064D-16
1.1363D0-186
4.3463D-18
6.7988D-30

<1.0000E-75

THE SYSTEM COMPONENTS (N THE LIQ PHASE:



RU
PO

AG

NP

AM

NA

cL

NI

CR

JAERI-M 92-210

.1740D-29
L4160D-18
.31220-06
.9798D0-05
.58557D-02
.B61610-02
23545D-01
.32120-01
.9659D-11

.6082D-05



2] 4

—
1

e
1}

800.00 K

JAERI-M 92-210

1.0000D+00 ATM

v = 0.0

REACTANTS:
o

BA1

ZR1

MO1

RUI

AGI

PD1

TE]
27L1Q7
NP1

AM1

NA1
CL2{G)/GAS/
NI1ZALLOY/

CRI/ZALLOY/

PHASE: GAS
CL4ZRT ()
CLéiRl(G)
CLINAT(G)
CLZNAZ(G)
TE2(G) (X)
TE1(G)
NAT(G)

| 22R1(G)

CL2ZR1(G)

[P Y

bM3

AMOUNT /MOL
7.8600D-03
3.3900D-03
2.70000-02
1.01L100-02
1.1140D-02
1.35400-03
3.9840D-03
1.26000-03
4.05000-04
{,78200+00
1.7884D+00
5.4000D+00
§.6000D+00
9.5000D+0!

5.000CD+00

EQUIL AMOUNT

MOL

PRESSURE

ATM

.1042D0-01

.44300-07

.41250-08

.4671D-08

.856CD~10

.46470-10

.81670-12

.6378D-12

.8837D-13

2eTINA~Y 2

)

FUGACITY

ATM

.10420-01

. 4430D-07

.4125D0-08

.4671D-08

.9560D0-10

.48470-10
.6‘675-12
.53780;12
.8837D0-13

PRIAON-12



Cs1(G
13ZRI(G)
BAICL2(G)
CLI(G)
CL2NI1(G)
14ZRI(G)
CLINITC(G)
CLIZRI(G)
NAZ (G)
12(G6)
BAL12(G)
CLITTL(G)
AMI1 (G
BAICL1(G)
gL2(a
BA111(G)
CL2PDI(G)
CLAMON (G
12M01 (G)
11M01(G)
CL3RUT(G)
CL4RUI(G)
CLEMO1(G)
CLEMO1(G)
I TZR1 (G

I 3MO1 (G)

I 4M01(G)
TOTAL:
PHASE: LiQ
CL3NPI(X)
CL4ANPI (x)
AM]CLS(*)
CL1CS1 (%)

AGICLI

JAERI-M 92-210

MOL

.7820D+00
.50720~11
.759840+0C
.8515D-03
.5862D-07

0.

1.

1

.86720-158
.6787D-15
.5687D-17
.0864D-18
.5g911D-19
.16589D0-189
.65480-20
.2211D-22
.10460-22
.5862D-23
.214680-23
.1038D-23
.1427D0-24
.3323D-256
.38530-26
.5660D0-28
.2440D-32
.4583D-32
.7123D0~-33
.46150-36

.0

.0

0

10420-01

MOLE FRACT1ON
.7814D-01
. 5067D-12
.7878D-01
. 8487D-04

.58530-08

<1
<1

<1

<

<i

<1

.8872D-15

.6787D-15

.5687D-17
.0984D-18
.5911D-19
.1658D-19
.6549D-20
.2211D-22
.1046D-22
.58620-23
.2146D-23
.1039D-23
.1427D-24
.3323D-25
.3853D-26
.5660D-28
.2440D-32
.4583D-32
.71230-33
.4615D-36
.000DE-T75

.000DE-75

.CO000E-75
.0000E-75
.0000E-T75
.0000E-75

.QO000E-T75

ACTIVITY

.7814D0-01
.5067D-12
.79?80-0]
.B4870~-04

.5853D-08



AG111

BA1CLZ

BA1I12

CLINATY .

CL2CR:

CL2NIT ¢

CL2PDI

CLZ2MO) (x> .

CL3MO1 (%)
CL2ZR1
CL3CR]
CL3RU]
CL3ZR1
CL4MO Y
CL4TE]
CL4ZR1
CLSMO]
CLEMO]
CRII2
CRII3 -
€S,
1INAI

12

F2NI1-
12PDY
12ZR1

I 3ZR1
14ZR1
12M01 (%)
13M01 (%)
L4MOT (%)

TOTaAL:

PHASE: ALLOY

CR!

JAERI-M 92-210

. 6276D-07
23900D-03
.0758D-12
.3392D+00
.1306D-07
.4839D-13
.5098D-22
. 2565D-20
.0233D-30
.0688D-05
.0894D-15
.4074D-33
. 2488D-03
.8783D~32
.0

.5353D-03
0

.0

. 4643D-15
. 4625D-26
.5344D-06
01220-04
. 3977D-24
.9942D-20
. 1363D-21
.§024D-08
1494D-12
.1875D-1¢8
.9357D-18
.8851D-27
.0

.0003D+01

MOL

.Q0000D+00

0.

1

MOLE "FRACT!CN

5.

.62700-08
.3888D-04
.07400~-13
.3870D-01
.13020-08
.4833D~14
.5086D0-23
.2546D-21
.0230D-31
.0674D-06
.08870-186
.4069D-34
.24810~-04
.9773D-33
.0

.53200-04
.0

.0

.46380-16
.4586D-27
.5314D-07
.0085D-05
.3956D~-25
.8821D0-21
.1355D-22
.8011D-09
.14800-13
.187T1D-20
.8325D0-129

.89230-28

C

-QoQob+aoo

00cOD-02

<1

g

.6270D-08
.3888D-04
.07400-13
.3870D0-01
.13020-08
.4833D-14
.5086D-23
.2546D0-21
.0230D-31
.0674D-06
.0887D~16
.4089D-34
.248B1D-04
L97730-33
.0000E-75
.5320D-04
.0000E-75
.0000E-75
.4638D-16
.4586D-27
.5314D~-07
.Q095C-05
.3955D-25
.9821D-21
.13580-22
.80110-09
.1490D-13
.1871D0-20
.83250-19
.9923D-28

.00COE-78

ACTIVITY

.p0000D~C2



TOTAL:

ZR1

RU1

Mo

FDi
AG2TE!
NITITEL .1
AGH
AG1.B4TE!
FDITE!I
NAITE!
NAZ2TE!
TEi
PDITEZ
NAITE3
NP

NA1
CS2TE1 (x)
BAITE]
AN

csi

BA1

CRITEB(X)

MOLE FRACT!ONS OF

Cs
BA
ZR
MO
RU
FD

AG

JAERI-M 92-210

.4988D+0}

.8999D+01

MOL

.5178D-02
.1140D-02
.01100-02
.9840D-03
.7679D-0C4
.30180-04
.G

.0

.8893D-04
.2461D-04
.34670-04
.3040D0-:9
.1734D-35
.l4z8D-23
.5488D0-08

9.5000D0-01

1.00000+00

<Y

THE SYSTEM COMFONENTS IN THE LI

9.50000-01

ACTIVITY

.0000D+00
,00000+00
.0000D+0C
.00000+00C
.0000D+0D
.cocoD+Q0
.3712D0-01
.0106D-01
.63110-07
.8324D-03
.69670-03
.3694D-0C4
,82670-04
.5420D-08
.7844D-10
.4718D0-10
.8654D-11
.1587D-13
.66430-13
.64930-135
.9053D-26

.0000E-75

Q PHASE:



NP

AM

NA

CL

NI

CR

JAERI-M 92-210

.9775D-05
.55040-02
.B107D-02
.3526D0-01
.3225D-01
.45450-15

J155¢D-09



17y S

—
L

-
1]

v = 0.0

REACTANTS:
Cs1i

BAI

ZR1

MO

AGI

FDI

TE
l27L1Gc/
NP1

A1

NAT
NIT/ZALLOY/
CR1/ALLOY/
CL2(G)/GAS/

T

PHASE: GAS
CLINALC(G)
CLZNA2(G)
NAT(G)
CL2TI1(G)
CL3TI1(G)
CS1(G>
TEL{G?
CL4ZR1(G)
AM1(G)

CL3ZR1(G)

800.00 K

JAERI-M 92-210

1.0000D+0C ATM

DM3

AMOUNT/MOL
7.8600D0-03
3.3500D-03
6.5400D0-03
1.0110D-02
1.3540D-03
3.9840D-03
1.2600D-03
4.0500D-04
1.7820D+00
1.7984D+00
§.4000D+C0O
§.50000-C2
5.0000D0-02
8.6000D+00

3.0000D-02

EQUIL AMOUNT

MOL

PRESSURE
ATM

.4042D-08
.4441D-08
.28189D~08¢
.0148D-11
.1i8gb-12
.1371D0-12
.01030-13
.4048D-14
.74580-15

.985310-16

FUGACITY
ATM

.40420-08
.4441D-08
.28180-0C8
.0148D-11
.1188D-12
137ib-1e
.0103D-13
.4048D~14
.74590-15

.9531D-16



NAZ (G)
TE2{(G)(x)
CLATI1(G>
CLITIT(G)
1108

BAICL2(G)

12ZR1.(G) -

CL2ZR1(G)
LL1eG)
BAICL1(G)
CLINITC(G?
BATIZ2(G)
13ZR1(G)
CLIZR1(G}
CL2ZNI1(G)
BAI11(G)
12(G)
CLIYi(G)
" 14ZR1{(G)
CL2(G)
CL2PDI(G)
CCLAMO T (G
CLEMOIC(G)
CLEMO1(G?
[ TMB1 (G
[TZRI(G)
12ZM0O1.(G)
. I3MO1(G)
L 4M01 (G)

TOTAL:

PHASE: L}Q

CL2TId

CL3TII

JAERI-M 92-210

0 2.7548D-18
.0 1.00480-16
.0 6.7245D-17

o 4.8248D-17
.0 2.8705D-17
.0 1.5678D-17
.0 1.2491D~18
L0 5.25030-18
.0 9.5682b-22
.Q 1.5249D-22

0 4.83510-23
.0 1.21480-23
.0 1.1181D-24

0 7.17460-25

0 3.4967D-26
.0 2.9389D-25
.Q 2.7351D-28
.0 8.4135D-30

Q 6.7817D-32
.0 1.0651D-32

0 6.2788D-38

0 c.0
.0 0.0 .

.0 6.0

0 o.0
.0 0.0
.0 0.0
0 0.0

0 0.0
.0 5.67839D-08

MOL MCLE FRACTION

.0000D-02 2.9955D0-03

.0312D-07 1.02870-08

<1
<
<1
<1
<1
<i
<l

<t

.7548D- 16
.0048D-18
. 72450-17
. 9248D-17
.8705D-17
.5678D~17
.2491D-18
.2503D-19
.5682D-22
.5249D-22
.9351D0-23
.2148D-23
. 1181D-24
.1746D-25
.4967D-25
.9389D-25
.7351D-29
. 4135D-30
.7817D-32
.0551D~32
.2788D-38
.0000E-75
.000DE~75
.0000E-75
.0000E~75
.0D00E-75
.0CDOE-75
.00CO0E-T75

.0000E-75

ACTIVITY

2.9955D-03

1

.0297D-08



CL4AT I
CL3NPI (X2
CLANPY (X)
AMICL3(xXx)
CLICST (XD
AGICLI
AGT 1
BAICLZ
BA112
CLINAI
CL2CRI1
CL2NII
CL2FDI
CL2MO T (X)
CL3MOT (X)
CL2ZRI
CL3CR!I
CL3ZR!
ClL4MO1
CL4TE!
CL4ZRI
CLBMOI
CLEMO!
CRil2
CR1I3
SCs1
1TNAI

2

12N
[2PD1
12ZR1
I3ZRi

T 4ZR1

[ 2MOY (X)

JAERI-M 92-210

.6205D-18
. 7478D+00
.2001D~14
.8284D+00
. 8515D-03
.2070D-10
.64930-10
.3300D-03
.0827D-12
.3967D+00
.62060-14
.1314D-18
.6762D-28
.0080D-26
)

.1025D-11
. 3903D-24
.4865D-12
.0

.0

.5374D~15
.0

.0

1.1181D-21
. 6428D-35
.5403D-06
.01460-04
.8848D-30
.5768D-25
6311027
.9797D-14
.6642D~22
5.79870-32

.82270-24

6121D-19
.7452D-01
.2882D-15
. 8257D-01
. 8357D-04
2007011
. 6454D-11
:3849D-04
.0752D-13
.3871D-01
.6077D-15
.1297D-20
.6722D-29
.0020D-27
0

.0978D-12
.3883D-25
. 4943D-13
0

0

. §5281D-16
0

0

. 1164D-22
. 6344D-36
. 5275D-07
.0026D-05
_8776D-31
. 5700D-27
. 6287028
.8752D-15
. 6528D-23
.7886D-33

.8125D-28

<1

<1

<

<i

.6121D0-19
.7452D0-01

.25820-15
.82570-01

.8397D0-04
.2007D-11
.8454D-11

.38480-04
.0752D-13
.3871D-01

.6077D-156
.12970-20
.67220-29
.0020D-27
.0000E-75
.0g780-12
.3883D-25
.4943D0-13
.0C00E-75
.0000E-T5
.5291D0-18
.0000E-75
.0000E-75
.11584D-22
.6344D-36
.5275D-07
.0026D-05
.BT760-31

.5700D-27
.6287D-28
.9752D0-1%
.6528D-23
.78880-33

.8125D-25



13M01 (X)
14MCT1 (X))
TOTAL:
PHASE: ALLOY
CR1

Nil

TOTAL:

NP1

MO}

ZR1

PD?1

AG1
NAZ2TE]
T
NAITE]
AG2TE!
AML
AGL.B4TE!L
NITTET . 1
PDITEI
NA1

TE!
CS2TE (%)
BAITE!
PD1TEZ2
CSt
NATTES
BAl

CRTITEB(X)

MOLE FRACTIQONS OF THE SYSTEM COMPONENTS

Cs

JAERI-M 92-210

.3312D-36
.0

.00150+0

MOL

.0000D-03
.5000D-G2

.0Q0060-0C1

MOL

.4170D-02
.0110D-02
.5400D-03
.9840D-03
.35400-03
.2600D0-03
.0

.0

2.88800-04

5.3232D=37

1.0000D+00
MOLE FRACTION

5.0000D-02

9.50000-01

1.0000D+00

5.3232D-37

<1.0000E-75

ACTIVITY
5.00000-02

9.5000D-01

ACTIVITY

1,0000D+00
1.0000D+00
1.0000D+00
1.00000+00C
1.0000D+00
1.0000D+00
3.2187D0-03
1.8743D-03
1.58070-03
4.0707D-04
2.5089D0-04
2.08360-04
7.3443D-05
6.2603D-07
2.8879D-07
4.0488D-08
5.17220-10
3.8061D0-11

1.1044D-1)

3.6993D-16
6.4346D-20

<1.0000E-75

IN THE LIG PHASE:



BA
ZR
MO
- T
PD

AG

NP
AM
NA
CL
NI

CR

JAERI-M 92-210

.2456D-04
.1962D0-12
. 52160~25
.10230-03
.S7660-29
.5182D-11
.9762D-05
.4221D-02
.7182D-02
.3507D-0!
.3189D-01
.1573D-21

.16750-15



‘JAERI-M 92-210

1823 Ni-TeRUPd-TedS0BHhENEE

Ni—Tedt®

Geiderikhd ik, 830 -8 B80KTHMELL, 293KTRERERHE LA
FRAVT M (Nig. seTec. s1~Nig. 333T€0. s67) ffEn#mostEsbdoN iERPREE
Lk, Z22CR., BEL0F— 2B ST, HAEOEROGIi bbsBHIRLX
— (AG:" ) %, Redlich~KisterH DR E*RWTHUTFTO LS KHL &,

AG?“ (J/g-atom) :XNiX'T'E (A0+A1 (XNr‘“XTe) +A2 (XNi_X'T‘e)E)
+RT (XNil HXN;+XT=I nXTa)

Ay (J/g-aton) =—-1056080+21. 902T
A, (J/g-atom) = 54059+0.2381T
A, (J/g-atom) = —-55702+140. 25T
R=8.31441J/mo!l K

o, THHAERE (K) . XRERPOREFLELTHZ, LRIBEEN 1 RCEE
Te BHEERLELTVE, TeDBMA (T.,) RETHREHEZTe DMBEOBHI X
L= (AG. (Te) ) 2ERTHLELND D.

AG\’. '(T>Tmp (Te) ) =AG'P- (T(Tmp (Te) ) ——XTGAGHI (Te)
AG.{Te) =17488-24.201T

ATFig. SWR3IY ., LRACIZ2HERLRER, BarinB I 2RV H D
NlTe,lL0hT®ﬁtE<“ﬁT%a

‘Sahad 2, NiBB%uNiIi—Te®A., ¥hbb, Ni+ 5. (ng saleg. az~N
io.577€0. 450 ~ N i+ 8" (Nio, 63Teq. av~Nio.s1Teo.3¢) ¥, N i+ B-H (~Nie.
“sTeo. ) FOTeHIERZRELTWS, BO0KMETRELN i BF T AN
LT B ARRETHD, TeOBHENEBHIXILF—RTER (aqr.) &, B
ToL3kwHzEh b, ‘

AGr, (J/g-aton) =RT 1lna-,
=—-4575868-11. 583T (722.6X<T<1004K)

FYXFig., B3ENi+B._#EEDa-.c L THRLEDERRAKT LS,

SHE BBy HBFEETLIH, ZITRB.+7 HEOCERET—FRA
el rcEihok, 6§+ 7 FHEBEOF— XikGeiderikhd *V W k3,



JAERI-M 82-2Z10

Pd—-TedE

AYHRERAREIE, Pd-TedSoR OO EoxRT— 23 HED —EA
E, BRTREALBEIFRTTE TS B, 22T, KO & 5 Redlich-KisterH D
AXEB00KTOHEEEEEVWTHEREL &, o

AG?‘ '(J/g-atom) :XP5XTe (AU+A1 (XPd_XTe) )
+RT (XpdlnXmeXrelan)

Ag (J/g-atom) =—55328
A, (J/g-atom) =—-25148

SEEEBIHEPIRTFHEET e TH D,
T (Te) <T<T,, (Pd) T2, EERBEOPJIUEETHI L, ERK
PdoBBoEdRo s ¥—2EEL T,

ANt (J/g-atom} =XpaXrTe (A0+A| (XPd_X'T'e) )
+RT (Xpd]. HXPa+XTglnXTe)-
+X:3(17580-9.822T)

TP S5800KTAG, (Pdo.sTen.s) =—18442J /g—atomehi
b, EEALBIEECCCHBIBE—HTE, Tk, BEF0RKEHI FALF - (
AG, HOLEMAEAOHBAIFIAF—®EVEE, bbb, EAEIH 1T &
Xre=0. 4 CB/NEX*ET DL 0D ET, Predel TV R Ipser 'Y 0BE L~
T3,

RREL, 20 (HEEE] AT e EROHREEHEDVWICERZAILDD, &
CETLIRMMALOTH S, BHALVWIERRE. OPd. sTeo. sEEOBMBOEHT
FAF—BFELTORL, E0WI30h, @QFEBE I, Pd—TeZTRIIPWTEBOO
KeifEAEET 2o, X-.=0. 37~0. 38k0. 98t mIELENhE
HEEBTLAR ML THD., B00KTIR., PdTe Db PdEFHCHES»OD
BEEAEETIOT, ERCH T e EE0BRKELERNLI —TeRhON i BE A
(XL Fig. 3FH) tABCBREROBEHRCL S, '



