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Study on Application of Highly Advanced Basic Technology in the Field of High-
Level Radioactive Waste Management(III)

Shogo Ikari *
Hirovuki Watanabe
Yusuke Inagaki*

*

Abstract

The Japanese waste management policy has been to dispose of High-Level
radioactive waste resulted on the course of spent fuel reprocessing in
underground geological repositories. It will take long time to develop
technology related to geological disposal for the execution of this policy. It
is expected that the extension of future technology, so called Highly Advanced
Basic Technology, would bring a technological innmovation which give a
breakthrough to High-Level radioactive waste management.

Therefore, in this study, highly advanced basic technology which is related
to disposal was selected, and an advancement of research and development of the
technology was surveyed. It was also estimated for the impact which would be
brought by the application of the technology on waste management program.
Research and development plans for studying of it would be made.

This report contains the result of the fiscal vear 1991 of this study. The
followings are the heads of the result of this survey.
* The outline and the view of method and model on chemical simulation.
* The outline and the view of the technology on AI{Artificial Intelligence).
« The outline and the view of a study on Earth-Chemical.

Work performed by Radioactive Waste Management Center, julidial
fundation, under contract with Power Reactor and Nuclear Fuel
Development Corporation.

PNC Liaison : Radioactive Waste Management Project, Isolation System
Reseach Program (Sumio Masuda)

* : System Engineering Division



EAARE e ]
= 3
L1 B orerereeeeeeessms s 3
R T I = 3
DI B B . 5
12 33 82— S HERHIC & BBRMIFE oo ;
R s T S ———— 5
2.2 JBTF ¢ 9T LAUVIRHR ererememrremomrseres oo oo 9
37 o R ——_—_—_—_—e,---P 11
R I L e 11
1.3.2 950 S BB o e 16
o BT v emereeeoroee o 29
L d, 1§/ R oeeeseereeemmess s 29
I L R o e 31
R T "
15 BREEREY eerrerreer oo 50
L. 5. 1 BERTTOBE ovrreerr oo oo oo 50
L. 5. 2 AROIREE —rrrrrrrrrroeooooee o 51
0. KT KIBEBGEE —--rreerreeres oo 54
L I 54
.11 ATHIBEEHT & B LA oo 54
2. 1.2 BFABABEOERRE —-rrrrerrereemoes oo 54
I 57
R 57
2 .99 #&%ﬁ- ........................................................................................... 60
003 T 7 4 TR weveeeeeeeeeeeeeee e 63



2. 2.
2.2

2.3

2. 3.
2. 3.
2. 3.
2. 3.

2.4

2. 4.
2. 4.
2. 4.
2.4,

2.9

2. 5.
2.5.
2. 5.

2.6

2. 6.
2. 6.
2. 6.
2. 6.
2. 6.

2.7

2.1.
2. 7.
2. 1.
2. 1.
2. 7.

2.8

B T e 65
SAT (ES), 7794, Za—TOHE - 69
BB oo 74
L T B e T 74
2 PrologFh o 74
3 AT Va7 MERIFR v 75
4 CFERR o 75
/oo 76
1 D= AF =g ¥ s 76
2 EAERI Y E 2 —F o 76
3T 7 VAT a—F o 80
4 2 a—=T O o 82
o 86
1 THR/S= b YR LIRS —JU ooreemmmee i 86
2 T 7 g Wl e 88
R T sy 88
BERRAGTER --ererermmmmm e 101
R T Bl M A RRTRTE 101
2 BB D R T La rvreeme e 102
3 BRBRBHER oo 105
4 FIBETI AR w B oo 107
B R DAl were e 111
FREAIRTL ---ooeeemmrre e 113
O e REIIIIT 113
2 T AR = b U RF Ly e 115
8 77 D YRF Ly e 165
4 T BV AT A e 172
5 DAL <o, 179
BRAE & JREE oo 183
DOBRRE oo 183



R Y1 184

3. HBRTOMERBOLENEE RO T AERICET 2 EER - 187

T T R 187
3.2 HIERIEET O RBFGLDFUR «evomremreemmomeeeens e - 189
3.2 1 MU TDTUR ---ocoremeresoresss oo s 189
3.2.2 HIBRMLSE S § 2 L— ¥ 5 23— ROER oo 193
3. 2.3 BOHHEREMLA TOHIRIE T 0¥ RPFEOBUR oo 196
3,24 CHEMBALZIDn 7 b wooreeomerosmresssmrcs oo 201
8.3 HURLEET — 5 R ROFUR LR ---oeoeeeeoeeosrememmoommmos oo 204
5.4 BEEFVFIFEDTUR S B ovvoersssrmmomrmmssmmms oo 207
T T 212
B & U e 213
BBHRE -~ e 214
BRI - 215
T 295

o ff—1 HER{EET o ARR BT BREOHER

1 (B TONEBBO(CENEBROH TSR 3 BER
BOGRAAYE BRER ~rorrrorrooromeoeeeeoeoesess e 226
2. MMERTONEBHOLENY I al—vay
—BEOHEAL SROBENEHE—
FUAEHERAIBIR L > 5 — T D s oo 237

cH—2 LMY 2 L—y 2 VROATAEERICET BHE o 247



K—2

e e R T — 6
L = T — 57
IR+ D TN S — e 61
A=Yy RO GI—TEEIZIER - reereeeeeeeemesemereceen 63
mamE VBTN e RRACEELEEETELEIITLER SR OPRS 66
AT (ES), =a—0, 77V OEEOME e 2
A - 2 102
e R R ——— 102
EFNMHET OV 27 FOBRERY V2~V EBFLHEORE 105
B L TR 108
FIREDI A b ORER oo e 108
T oy e —— 113
LHFR/= b Y RF LOFFRTT --oeooevremmmmmmm oo, 116
e o 1 R — 189
BRAYTHIE 70 oovreeeeee oo 189
p HAEBEIC B 3 LEBREOHE T 0 oo e 190
HEEREICST SO FBEARONET O e 190
T A FIRHE S F ) A oo 199
L N e T 209
R4 o A — 210
FHEREL LBAET - R~ A THINE

(EERIET 08 R LIS ORRFFMOIIE —r-ovvormreeorememmroneeeee 210

_vi_



*® H /4

Fe g R— ROFBATREMEE oo 11
BFUANVFEOFIAMEMEE 16
BT« 3 FURNVFEOFIARIEEE oo 18
F o SRR FEOFI MR oo 25
Fm F R RO oo 29
o A a2 31
FF « AFVARMFEOER] oo 34
F o FRIATFEOBF] oo 42
Y 7 b 2 7B e 44
AT OBFFEBIREER oo 55
IO 2 ADEADREMLIHE RS — F Y RF L oo 55
77 V4 BRDTIEBREOBME oo 63
Za=ShFy b7 — s BOPFRBFEOBME oo 66
AT (ES), 774, Za—REHOHE s 71
FRMRT Y Ea— 5 OFFRBIRERME oo 78
77 V43 VE 2~ OEROHEMBOMBEE e 80
Za2—naYEa—FOENDHFMRDEE e 83
REMIE= 2 — O F o TOBRE oo 84
ENTHEENTORELLF 8= b Y RF LEEY =L e 88
EATIRESNTOBELT 7P g ¢ V)b e 97
EACTRESNTOAERS 2 — T ¢ Yl o 99
EAQEEAT Ry PO oo 108
A R -1 R 109
EENBHHLE RS — by AT LBREH] oo 126
T 7 P4 Y RT LDBRER oo 166
S 2OV RT LD oo 173
EATHEBRERIR & R 7 Ay oo eeveeremoee oo 179
(7 b o = N 194



#—29 EQ3/6DME T 194

T30 BT — F QIR woreeesoreeerme e 197
#£—31 EQ3,/6OEMIEMEET L oo 205
=—3 2 fufty BmERBF ASTHWA(III) © Formation Constants ---------------- 205

_vj]‘i_.



FANE

BAETE, &RV ERENIRESHEEICELL 2%, 3 0ENS 5 0 ERE
BHIO D DOIFBZEITY, TOREMBICUST 5 E0ERAFHIEDLONTVAS,
ETAN, TOXIICHEEEEMOLEN SMSICES X TORHNKERI VAKX
WIEAEZETDE, BEREROMREOEAERICL - T, BECMELSGEMFERICK
ERNERNREEEZ ZENHETFTIRIHEN2 235 0EE, Lcd-T, BESTHE
BEN TV ANSHERTE, EROASRAE TRHYEEEETI2HEENHELEEZLS
T EAHIRS,
COXIBBRIS, FAHREWETE, HEBASICERAT S I LCXVEERMICTV
— 7 AN—% b oT XS URFREN (GEEREN) , HTRKHEBATEEZIATHS
BN & BEANICRIRZ UM EEER T2 LT, 77 1 AN ERBEITHERE M
HL, ENSORAMRERRICOVTHRET S ILRXY, BERESN TV HMEL
BURTF e VP U FICHHT B LUEEBEROBAICEE A V87 MERETL, BERR
BEiffostBAS~OBERICET 2R TEORNICE TS I EZHNELTVS,
AFEWIIE, SEHETERINTBOAREERTORKERLICH B, VFEEE
TOHREMIHEHIZROL DL B,
CUBUSZICFb 2 ERBEROBE
CrEERENORRAE
CHEANEHEEREMOMH R UEMAE
QEEEBBEWMOBER A /37 b O
CREAHESHRITTHR & T 2 EEEREAT O
OB RE R TR FEIC BT 2 BERT

AEER, FEEETORREEEZZ, ROBEBIKSVLTHERFT 2T,
OIEFEM Y 2 b—va YORSE
QAL ORAE
@iiETTOMERE O LIS R UM T KRR 4 5 BAERE



L LY Iialb—vavORE

BET R O/LFEHNEETHZ Y I 2 Lb— M 3FEEHRT 2 BAOHARBEOM L
K%T%tb,ﬁ#%yi;v—yaV@%@?u&&ﬂé&i@%®¥—ﬁ&nz%%
BETAEELI, YIialb-YarvETH)ROERERIHEOERPEOFEZFCOL
THAELI, |

fexetE s LT, LBRE, 14 v, AFEHEERNRLLALLONFEILNS
2, AFETHE, MHIESTFCHEANTESIESFE2R/EOEANREL, INLHE
HLIALEAB LAY T, F—I/N-RPHEOER « FEFISVLTHAEZITL, HT
K &,

1.1 &E

METE2OSBIcTE . OHEOXNF L LTHE0R, FREMPEREGRFOLFE
SHEPEEBLUHBERBIFSENER DO ELEZY, ENoOFeBsbicaryta—7
O~ ISEENNFBEINE, COBBICEELNLSZOE, BET LT -7 LFRICHWS
HHLFETH B, AHTIR, ThoDF—IN—2 L3 v —EEEROHRREFC
DWTHHT 2,

L1l F=FR=X"

F— I R—ZADOMEFMITFE L TR, EXEEEALTIICHEEZRRL, (LFDE
CEBMEOHRICBIAERT— 7 2BEIIEHY, YIalb—vavOEBLD
550TH5,

205, {LEEEPHMET EOYENEEPRIGHILEOLFHRE, BLUHER
B P RAEE EOEMFENBEE Vo LESBFTOF I N—H, NI TEL
BHENTETVS, £ HETZOHFEVTHIEBEROXRREIEETS
D, FNODOXMT —~IN—ADORBFIIKE, REEZELTIIFASTATYHE,

IHOHDF—yR—24F, (EEEEPNEREECODVWTOESGHT ~F - L&
MR OBEZIC>WTOMKF—~FX=RLKFIEH, ZOAFTICKYRDO X 3 IZHHE
Ahz,

O{LFEERT— 7 N—2



a. {LFEEET-IN—-X

b. {LEWHIMET — I X~ 2

C EREIGTF —FR—2X

d. ARG P NF—FR= 2R

e {LEMRET —FR—2
@M F - -2
ENTNDF—IR—- R HDVWTEFOEELR KL,

(1) (EZEERT—FIRX—2

(a) (EFEBET—FR—-X
LEMOEEICET 2ET -5 F— I RX—2MLL b DOTH 2, MBEHERICL
2 TRLERLSHET -7 I EEEDF -4 TH 3,

(b) {LE¥PMEF — I N—X

LEYOPEI T 38T — 27— R—2{k L bDTH 5, {LSWIcET
2T~ DR (MER), (LFH, EMENBES) 270452 & IMRBERICL
> TERHEBRNIHETSH 5,

LEYDOBE~ OYEMEEER L 12F—IR—RE L TESHD ORI N E Tl
BEIhTLAE,

(c) BREIET—7X—2
AELFEEPERGMEE TR, BNOEBAYORGHEICETAF—413
EBEIALEMESRER PRV EERT S LTEETH 3, ARFEOFE LR
BICRBICIT) 7o) LR BEHIRT 2 BNOL DIV Ea—F 2 FV KB
AT LPBERESTTER, BHBNC, L&Y L OBBINORIGH £ 5IEL -
RIEF—FR=2X-2&, @RORIEFNSELNL—RUERVTARERE
MBETHIERRT VATV RFLERB T NS,
Ko, RV RATLEMBR-REEH LIV AT ARBSNEN, ChbF—
IN—AD—HFEABLIZICEDTERLB,
-



(d) AR PAF—FR—2
FARNRARY bV (I R) , B@KELRANRY PV (NMR) BEZREL T,
CDF—IhoLEMOBEERET 2EMTHSY , SR LM ORKE, 1t
ZROBRETIORELETH S5, FHOELEMTOVTDARS PEEHL
TF—FR—REBEL, RIOLEYORRY bLc—HTE 02 LOERET
BUAFLE, ABMANRY PVEEIF L TRALEMOBELEET 28E%2 0
VE -~ ERIEIEERT VAT LENS D,

(e) {LEVBRET —FN— R

(a) ~ (OFTOEMICET 28, Ik, KIGHE, AR PAREDOELD
F— g N—REHEEEL, EOF—IR—-ZAHBERILT I/ ERATELLIRLL
BENRF - I R—2ABHBIATV S,

(2) MEF—F -2z
MROBEBIZOUEE T - IRl bD, EXOERFTLELE LGN
BeAERT BB TOMBORINOEAREICL - TUTOL S KEHSToh T
%4 '
OO EARMEICE > T, YAFARKELEVLH S,
CHEDEREEERT 5 v A7 ARIZEAER L, EHNOEHHINC Y ZF A
BEINTL S,

1.1.2 avta—F3tEEm
AVE—FHEERERBLTCHEEZTIFELL TR, AEMRIISCERE
BOWTHRAKET 2FEL, BEOT—-FEEFH L TEELETT 5HED 2 DICKF
ahd,
PTG DOWEEER~S,

(1) ERFiE
AFHEECAFHNESOERICESVT, NHEOBMECPERILOK. IHH



RHEBEILL > THENT 2FETH S, EFO IV 2 — FHERNORBNLHERI
LT, LEMICET 2@~ OFHEETEICX - THET MV LEDE, B
BoORFBICAVWSNE LI »TER,

ATEFERR, SRECLIYEOYEREEREE RICHHME THHT S &R A,
MHTZONBICTHRET B0 MEF VAL TRF«SFLRN] &35, K
— 1 K I 0EE&EOMEMER & RIDRMZTRT.

(2) F—FRAFEH 12
8% OXRICE T Z@RINEF— 7 2 8E, FR{L, ZoFhromB L TELR
A SHD—RRHIR, HAVEIHETICHONTOIBERAEZEREL, ThoxtH
WTHRT AEAIE 2 2 Ea— S FIEBR O S TO BN L WEHTTH 3%, (b
ORFTH IO LI HHBEINOICHBEN T TV S, |
EEOABTINETIBRBINTELLAYRATLELTHE, EERIGICET S
—RUERALTEBEL T 2{LEY0 BB ERIT T 2 8RBT VA F L0, AR
7 MVOBRICET 2ERUEFIH L TRAEEYDO AR bNDGIEEEHES S
VAT LBERS S, BETR—HRUCERAZN—VE L THEAN-RUTEALT
HERETIABAN—RA Y X7 LORBESMEOFET HITHNELH TSN, L
BEOCEIAIIMERECHDEVE B,
CDEHNYRAT LR, BHERD 2 2O/FICTHRENEDONT VS,
@5y Fi%s
@brHRat



RefIZE (L

1 (min)

1 (ms)

I {us)

I (ns)
RF « 3 FLUNN

1 {ps)
EBF LI

1 (fs)

1(A) 10(4) 100(A) 1(gm)  1(mm)
DF, WTONRER

H—1 =GR R S



1.2 ar¥a—FitEEc X 2 BRNFE
RIETCEBWVT, 2P —2HEENICL 2ERNFEORE >V TH T,
AWIcBVWTR, IOBERNFECEINI8BFEOBRCHTIEBELEES IS
WTHEND, FEFRRBZROL S ICHESh3B,
QBEFLARNVFEE
a. P THEE
b, TRIVF -0 N
@FET + AT L RIFik
a. EVFANDOE
b. 2 F F1ik
c. FFB L

1.2,1 BFUVRAFE

(1) SrFHaEE

Schroedinger STEREML & &l k T, EFMOBTORMICHT 2 B—FEC
ESVWTHFRADOETFIRELZITEL, ZOZRANF-E2B/MLIEEZ&ICk->TH
FHREPETIREBZRETAILVIFETH R, JOHTHEEE, SFREOHE
KABUBFHADFEILL T, BRI THEE L EERNSTHBED 22
RSN 3B,

EERNSFREER, HERERSVLOOHBIRETARENEVY, b
DRELHTFOFEICEFBIRLVWEVIREAN D Z, UL, BETIRIIVE2—%
DHBEREAVKBICHEEL, BIRA—/1 =20 Ea—IRh R0 ERIHETEE &
M-/ Z &L kD, LEIEHRZ ENMIDRELHTFOHELREAETHEBICK
2 TWd, TDNY, ZETREBHESFRESOBERTZEVMORREZEHEL T,
LD RERSFORZERNATHEHFELITIRELRI TS,

XL, ¥EBRBHSTFREETE, BFEIEZEBN S A —-FiIck - THE
T5 I LT REBHOERER > THD, FRRNDTHEESE N2 & EMNEIE
TP LR MO REUSGFOHBELBERTH S, LML, ZOHERBEERNSTF

BEER DA EEROBENMBEVEV S ESA S 3,
_8_



LizhoT, fHET20FOREIEERTIBROBERIEC T 2 >OTGEIE
WVWRFSNTVEDORHEKRTH B, 7oA, BEEENEPREMHL SO
BOTHE, ERERASTFHREETEIHETERVEEORELGTFERDE I 2 &8
Zicw, BARRETIIEERNSTREEDOFNLSHVONTV S,

(2) TRNVF—v N

SFEEE S RBRIC, Schroedinger FERRNEM LR K- THEROETOXES)
YT AE—FECESOUTERNOETFRELHEL, ZOoZXL¥-2E/MLS
BB LILE - THBORELRET 3 &\ I HETH B, BFRECHEILER
BFEIFERE, FYH—BFF7 v v VEBLBENE (BEFOEZFEREICL TR
B) ick 3, 0B, 2F0RF V¥ ¢ MIEROEERNEUERE > TV 3,

BWANRIE, SEPEBERISOREREPETHEOHETH SN, 2TORKE
HOEBEFEZBEHIHEEEREFNOBHBFOAEED 2 >OFEICKINEN B,

FFEEEE B EHRNIDITD,

L22 RF s BFUNIVFE

(1) B FHh Aok

HLETMHREBERLEMTOIRFOESICHL, BONFOMNEEEHERVT
Sy LCEREY, NERKRFCDTIIE I ETREFEZITOLOTHD, ZOKR
EEHRETHrOBEFEICE LR, 207, EVFAMRETE, PHREDF—
FICHEEANBONB I EE, BRICHIo»TiE, BUESTFHOEERT V¥ v N
BBTHD, 2, TVIVZXLETOREE L THEORVELHERESEZLEN
H5,

BT ANOEOBAMEE, HFHICASICHEEERNS 2RORTEEHEET S
BEdh, NTFNEEEMIEL LI OBEEFRTTHEGD 2 2P ELHDO LI
%o

(2) F &

HFHNORTFORBRNEHBEREL TTRAAMF-ZFHEL, TOZRVF-ZR&
_g_



IMESEB I EICE - TRFRBERERETZLVWIFETH B, IOHETEIAFE
BEO XD BETFREOHEN LG WI®H, HREMIED FRERCHENT, EEBRY
AFEEERELD 2HILE, FERNSTFHEERELD 1HUERERLSE, Lizdi-T,
REEENECREMHSEOEANS(LEMORITO - DOEETERINE LTL
CAVLRTWS, £/, UV BEREOEARBHFOUKBERTICOAV SR
TV 3, |

L, SFREED LD ICETFREBICETAHERESNRVEVIREAND B
o, BEREBSSTFPEEE LS I v 2 ANE, BEFRENERT 2 L&D LB E
DHEEICIAMETHD, THhoOMBOMROIDITIEIDTFREEEH VB KEN
55,

(3) FFEIHZEE

FROME % ORFICX LT, O THSOBEEAERY, ThicESVWTER
FORMMLBESZHETLHETH 5, Lich =T, HHTRERT TR ER
Eh o ORRIZE L, BEELIHETETHZ, EHINHTOMNE L EHENIS
PIBEORE, BHEEIRD ON, IO AIENTED S B x OHHEEPHAE
RIEENRKD 6N 5, FIAE, BRKEPHBKELL, 2FKEAKC YL TORE
Fll S ZOHETRAETH 5,

SFBNEFER—BIH L REBOHELZEL, R—/S—-avEa—FOFH
BELTWD, ZORH, JORTFEHEEE, R—/—22F2—FOHENEEE
HoEEEBVE>TINMSRKVWCFIHENLEE R EELZ NS,



1.3 FIHFEEOHRE
EHTE, CHAETRENLEZBBOF—I4R—RPa v B —dHBEFOZThEN
DFFEEOHEEIZY>VWTE~NE,

L31 F=FR—-R .

F— R~ XOFAREOHEEEZR—1 IZRT,



T —_

IN—ZAOFIREHE(1/4) 120 =

2 H

e

FRILE YRS

HFRLEMOERBELETZF—5 257~
IN—RELTREIN-HOTHD, 1 F
JADr»TY oy DRETRELLF—-IX
—Z2(CCSD) PFAVYTHEELLT~S
N—Z (1CSD) Ehdby, ZORELE
POBIENENRNTH LB I ATH 3,

7 o8B

FUNRIEORBREEICETETF -5 27—
FN—RELTHEESNI-BOTHD, TAH
DVADT Ny 2 N\T YENHARTHEL
7T—#~N—A (PDB) 2% b, Z0OIN&ESY
YRIBOHEIEN3 0 0TH B,

{fLatrinit

F—FR—2R

A

F—pR—R

HE, AR ECBNFEAROZBOF 4
ZEBLAF—IXR—ZANT I CSTHET
BEIN, Av54 v OFBLEETE S,

e DLLEIMEEHREER(LT 3 LT
LERQHATH O, #ik, SEMLSE~
DEEUREEDF— I ZER L F— 5 X~
AP THREIN TV S, BATHEEXO
FREMNELOINUMERI CARSD,
DRErSbA S UTRIRTE S, @R
THEEINREETF—IX-2L LTI,
fLBEREHBEOKASH I NP, BIEMEE(LS




F—1

F— 5 N— ZAOF|FTGEERE(2/4) 1920 #e

E A

4 R

B B B # =

L&t

F— g R=2

YOTF—5E2NBELI-TJECDI STEXRS
B

HETF—FEREICEIICF - -G
STV LAY OYIEEERD B 70T
RETEREHNSLELL S, L LoTHEE
PAFHBERE LD TFOYEELZHEETE
BREETIXITVY, OB FE
PEVWSHE, ThiRVHYIETFRFEE
LT 2BBHEETHS, TOLHEF
ETERBONMEEEEET S VAT LIEH
BRINTCEHBERINTED, RERHNKY
AFLELTHELTIHCHETAH, ER
OICA, CLOGPLRENEFONE,

E1 A

F—FR—2R

ELAN

FT—FN—2A

{LEMORIEHENGZ L TT -9 X— Rz
£L, ChHhoRBERERRTESLEIK
Licv AT LELTR, BATHERERINLD
ODELTHREACCS, SYNLIB, O
RACKERBD, £LEATHEIATL
5250DLLTIBCORESHH B,

op

I}
K
aul

\
p|
~y
o

EEAILFEE (—RICERIEEMERDES Z
EMBV) HER - ARICKIDEATHES
BRiEICEEd AR, EARE RSN S




x—1

F— R~ ROF BREEE(3/4) 1920 ar

5

MR B B B E

mMmIhic—BllEa v Ea— 9 — it B
L, ZELEERREPEMEERETEI VR
TALATH B, BKTEMND D LIETD SEARD
fThbhTeh, KERMNLLOLLTIHLHA
SA, SECS, EROSHENDH B,

ABRZARG P DT — v o RA{EE Y
DEEZHEET A BEEIVEa—~F—ICE
REEZVRAFLNBEBHREYRF LTS
D, TOGEFITOVTHEKRTIRNE YD LIET
PORENTORTVWE, RENR U RF L
ELTHEDENDRALMELCHShTE
D, PHAETHRINTVWEYRAFLELT
@NMRARZ pEFIZFIHTACHEM
ICSHH3s,




Fz—1 T — 9 N— AOF|ATEHRE(4/4) VD

& Al 4 H A B OB # B
A P CRFNTI VMR T N—-R
F=FR=2 | F=FR—R | RFIFEOBER, MR TF -7 28R
LTWwW3,

» ZDR#OFE T~ 7 R— R
MEBEREDHERDOF ~FX—2D41 9 8
SEGATTVTATF—IN—ARERES
KE->TZOSHELINIBRELCEHRICOV
THRE - RiFxhTws, BATH, JIC
STHo, 199 0E3IALYARERICK
BAUSA v —EREBEBLTVWS,




[.3.2 av¥Ea—7itREH
(1) EampyFik

BRI TFEOFAMEOHMEL LT, EFUARALFRICLIZDEE~212, BF
s BT URNVEERICLZLDEER—3 ICFNFhRT, -



z—2 BIUNANEEOF AFEEREE(1/2) 2D -39

5 A

M OH B B & E

S FHEE

PR ERE

BEFOMa bt 2 ELTHERTY, Bk
DOFR, FEETFRE, BEELOFRALLE
AL TRD BHEE bOMBEE RT3,
Bl) (GaAs):. (ALAs) . HIEFOD
BEETRILF—NY NS

A& REREZBRETFORTESO S TTRl
T 5,

#) E&B{LAYC2VWT, Cu—Au®
TIRRAENLEM & U THERABRLIAR,
Ag-CuRTRESENEL S,

EBFEm~D
TR BE

EBRERMCTIVAVETFERESETHC L
PR &I EBEED D L ORE/ME
NESKEVWSIHERA LN S, THICE,

RSP OH—m—BFNEVSBHREELEFI
AREIATVAA, HEICL->TOBLL
LHHMSERELOT LAY RETIZZD

EFNERDROBRUBHETHNEL TS,
(Na/ALHF)

E AR E
O B

ZEEFEHLUEZAIYERIKOERE LTE
HLTRIAH Y ORIGHBEEZTHNS,
#) &B7 5 A5 —FELTOH, SFOfE
%&0




x—2

BF LN FHROFRBEGE(2/2) 20 0% o0

F OB

7 X

R B B B E

S FHESE

BRI ET

Bk T, BESEHI ML,
H: +CH: =C:Hs EVWSIRIEEY 1L
Frvy#ERh (C2) (PHy)s 280
BIBGODERT v TRIE L I Ok bl
ELTEHTHB EERIEL T,

B
TR

BROPELRANVF~, BBT—A Y RY
EDOHE, RETFERELLERD, EROE
REBRT LR -BREERD S,

B 1) FicawBEEE5L3 EEHICHL
TR ZREETRTHRNRED, Z0
BRI BOERTREETES 5,
#l2) BRBETHE 7445 BEOBHR
BEEEATHRICNT 2REEHANE,

ol a0
7SR —

MRIMOTIERECEAROARIEHEE
HMBFERPDICT B8, 7SRRI —«B2F
VTEBFREZHELL, WEBIYTRETF
HMEOHFSEW|EATE T, ERkkDDNVF
EFNVELTLBRVERTI LY, HEOD
R, F—NVEZBATELEOMBHNENE
ENEENTNE,

I NFE—N

v Rk

G RR

TENT 7 AN — R O2HEEE%EEIF
L, ZRTOEBEAEIT LI,




®—3

BT - HF VAAFEOFIAAEGE(1/6) *1 00 =

F &

4 M

R B OB #ft

®FThHAIT

%

K & KRB

K ORI E R 241 5.
B #ikE, 25 URF (BEBHEE %25
CKBRPTOKEEEEL~SE L, BEFOD
FHKHEN RIS TV B,

A TS5 R

BHENS ZE 7S 2 (5 ABDEFR
BOLIICHMEROEFORE VNS 5 A
KEREBELTHAY, BHENICEEAEEHL
B Eex. Cudin) ~OREBNEEE T 5
LREBRN, REVTS ARELEREN
SEEARENPFRBINT E I, AV IR
BB IERPTRETH S 2 &20000, &
BELRH NI,

HERE R

HWHE O REZE Lo L EEND 5 El#
EREOBEOEER EO R Y RZORBEO
AR ORISR 3T oW THEERN R
htwsd, BEROBETHS 2R ro
— A FEERFO AL V2 O\ T
RCOBBEREMETANILEIA, £55 1
RRER IS, RRIM: - BB 2 IREBSNR oSN
fr. BEBEEICSVLWTR 2RTRABFLZ
DEERTFLOHETH LN TH 2IGBEGHRNX
v o —XiEF L ERTORICbRBRICEKILT
5T ERFMoT,




#—3

T« FUNAFEOF FETEHE(2/g) 57840 an

F

2

M OH OB OB O E

ETAHNO

e

B {F R D
g

Fr7R7y (W) #£&D (100) mid
EFBTED, BEOXBRARESLTL L
—HEd, WOBSIREDETFIREMLT
BRI EE2, COBBRRBAELZRES
HOEIIL - TEAT B, ENOHRIL
<1 1>HREDEBE&E<] 0 >HEDBEEN
HH, KEROHEE G & TOBBRTHREHE
WCTABEEBTIE<I 1 >+<10>0D
TR, ThEDEETRSAEEEL L
T 1 >Hh56<] 0 >NEBTIERIH

- f:o

A BB AENT

RGN I N T v EBTFEVT
ANOYIalb—va itk->T, BFHEN
WM THANAFEDOENZ Y *He OD#H%E
HMEE (£, BB RAVF—, S$HESHE
L) BRBHEIN, ZHREL-HLT
W3, ABZRNVF-—DORERERICOVT
ORI, K2, 2K AEEE @RE -5
WEES) ERLTHD, KREUHBEEE -
T3,

IEYFT—

TESF 2 v VERERDEM L, EREFER
WEEFELVYEOHAEGHLETHVWLNIT
Blh, BTFERZOREVWYEERES &




£—3

BT - AF VAL FRORFHAEE (3/6) 0000 19

5 H

R E B #fi E

BETHRBEIE I F L —DEEFHSINT
W3, REOHEEL, BERLEROMOEER
fEA EZNTNOEAMEEEHOREF TRE
D, BFOPEMLTHESGERING 5, T
Tﬁﬁﬁ%@k%éoﬁt%¥%ﬁﬁ%£i
TRFOEMP IR VF-DE{LEFEL,
WEERHOREZIDOHAREVWESE, BTE
HFHANSVIRE, BirSRRENS TN

| BT ENTFh1,

SFEE

EMOR T
it

SFOEEBTE L TREBRENEELT
EHEFONEIDERNE,

F) BEMEORERYBEEZERT 5RF v 7D
—DCBbhAEE V= O EEEN FHlS
h, L= EEH GIELERD OF¥1 >~
@b T3,

AL 87
=R

BEtEEEREP o 2IF ALY 308
DOREEIRNVF—ZFHL, WNERBES

EEERELAETS.

F) DAIEESEEBTSaN\Y v 7 25
AF v Fr RANEERTHLIIZ2 | EE
DORTF FEEH,




%3 BT+ BT LARVEROFFEIEEE(4/6) 9 98 19 0
£ % 5 | OB OB % E =
DEBHRE | L 5 V08 9 B O RS T - TR
OB VEIEERE LTESL B,
HSRAOMWE | 75 2DOMED TR DM (#2260
#7IF B, SOEENEE, BNE, SSORE
Ak B,
AT E &) n—7NAVECH X V—T%5 w5 LT
EEBT32 - CMDEABAL, BENET
TAEIEIEDEENSH S RRE~DERE
PEE, TOEFICRTF v 2 REMENEE
4 B A AL A HE T,
KOHEE HWEE L TOKOBEN, homEich~RT

BE BIZE, S, Sks, BEsok
HREADIEE) THEI LSRN TVAN,

COEEEERBNIIIIS, SERT BT
Yialb-Ya HERTHE, TOER
DEITDI &A5h5,

1) KIFOBEFOBEAHEHEH~
BILIED, REPTHEOKELUEDOHE
EEFFD,

Fl2) 1EOKORF v vy VTR LF—

FEHEOKE OHEEFRHO) O4HERRS
&, A AGHITEVEICED, ZOE—7




%—3

BT« HF UARVESORBAEEE(5/6) 0900 95

F &

n  H

Ml OB B B B K

Sy FE kR

F1oThd, WEET, BREMZHMATS
OICRBINTVWAEFVIREBEET IV
BHbd, TOEFNTRAKEEEGLIOKIRD
INEEEEARIEE L TORWEREDIKS
FEOMOLEEEL BN, JOBE, TX
NWE=FHFOE—73 1 2IcR SRV,

ZDEFNVZEED L,

MRS

MDETHW LN 2 HHISES FEXEE
BL, EROBMBEOEENFEINLIXLIIK
WRT 2, TOT LI DERBEDEDL S
MEBOYI 2L~ a YIRS,
) KCNOERRENEMAZENAC L
BhoCs CLBNEBT D,
(ZZTRCN A E—2ORRKRA A~
EHIELTNDS)
ridoFETENE 1 lkbar—61kb
ar—>]0lkbar—11lkbar&&Eik
3L ZAh, 101kbarTCsCILlE
~OEEENALN, EHEI01kbarT
RREEEHANLLCs CLBTH -T2,

Rig—FD
R

[FERORETVATFERNREL, RFEHEIC
FEEBH AT Y v VERELT, 8D
NS5 A= —ARDTHTFIEREHRETT 5.




F—3

T e G FVUNAFEOFBARERE(6/6) 95198 ¢8)an

F B 5 B M A O OB ff =
DTFEAEE | A —FR0O | BESEZOPTHFICRBITIRES (LA ES
R& BED—FUCFA MR~V arvhidbid, ¥X

PAR—Ya Y3BRREO—BTH D HREE
H-THBEREET 5. TABERICKOE
EDOFAPR—V a yRELBHININE
ETHEREOR—EDR Shiz, MFNE
I E > TV S RETIINFORLEBIZEN 7
AbR—Va vOEBOBELOID-L D
e, WFPREG— (7525 —{b) i
~TVWBEIENRERETH 3,




(2) F— 7 RAFE
F— S AFEOFAREOREELR—4ITRT,



£—4  F-

FMAFTEOFIARREME(L/3) ¥ 1048

¥ RT hE

OB OB OB @ E

SRt

AIMB

AV =T ROWT. Wipke S OBR L 2
SFO 3 RS T FILORBSHEHEEITI
DVRT Ly FTFNEERVTI, LFEED
MEeTFroo—-2FALTHVE, BR{LE
VIOEEREANTEE, YRAF LIS
ZEBLBOBE~FEB LV I RTEFN
DOHEEEITILI,

CASE

=R 2 A5 v e ) =T KDCG Kopman®
B LIV 2T LTH S, BRILEMERHFR
DU AN TEEZHEMEL, TORMNGIE
HItEE LTV EBbN 2D EBUN
9, ERNBEEHAESTOLYDD L X T
LTH 5,

Polymer

Advisor

TA U« 3MEEAER U HEICIE Ui
HEROBAFLANMORREEXETE VR
FLTH B, ANNEhi-{LamolEET,
thomE LBEE LI EOEROFE], Bk
AT HE S DOFRE T S Theorist
LEERY T v RT LEBEOERERE O
<BEL, 2-¥-ICMEEREL54 TR
5L (Empiricist) ™57, Inteli Corp
HTRHREL TV A,




=14 F— S FIRFEOFRREEE(2/3) ¥ 7194
ol YRT LA fl A B B @& B
SFE | EROBRXE | (EREFFEFCHRO VAT LTSS, 5
VRT I Ao ERENBEEANTLE, 7%
(CASIND) NICBRBEOHBEMENEES N, KICZTOM
DERREOTREREZRTRT 5,
BEET - K | BRBHBZERZETHREDO Y X7 4L, OFEN
EFRATL | EEOHBERHBL, TOREOLEIZLED
(AIPHOS) & A » TOIFHEAEREAN S » TW T 50
BE, WhwaRIEREBEELPOITEVR
RENED FVOKEE, @FHORBIFRK
A2 F—IR—-RELTREL, ThZzEE
T 5HHE @FHRRIGT — I RN—RAh oS8
AERMAERO L, —#b - EXLLT, ©
HYEHNBN—XEEBHRESEIHEL D
s TW3,
SFREHE | EERDRBHBERRA LB ESNRRE
THF RS-+ | HEEEZTTER. #TORBEREANL
AT I T, FELIcVEEEET 5 L EMICEL
REHETO S LERBRLTHATING,
ZEEE BEBHUMRR | ETHNRSFRSTHRE, BRFEEORL
HEXEVRTF | BEEMBORTEENE UIoHEEmRERE
A BYRFLTH B,




£ FsRAFRONMERES/) ¥ o

4 B |(VYRFLE MOR B OE B/ E

PrRkERET NTOEGH | BTORATIIR TR, F8ksRRt
HE S 2 DXEVRT LTH B,

HSRAOME | COBEOBRILYN S, F I AEHEKT BE
BRITEREN | e ERRE, 20U (EREESR, R
—AD Y RAF | R, K7V W, FE, HEE, RFEAERE
IN {4 B, fEREEE 2EHT 3,




L4 EHBH
AFTR, F-IR-RPavEa—FHEEFECHET 2ERAFH P, BFENITR
FRENTOLEEEY 7 by 2 TEOVTENT 3,

L1 F—FN—2R

F=sR—ZDBHEFE LT, BARFAFERICTEELTOIEFEME T —
I R—ZADBHER—DHITFRT,



%—5 F— N A DEF 1V

& pall MET—F K==

53 # HHE7F— s R~2

1 = BHEHEF— 5 R—X
JAMPD (JAERI Material Performance Database){s g%

P OHEEFTENREILE B ENEHIT W TWR(288°C, 8. 3WPa, IBEEEZE 150~250
ppb)EUEREE S KUY, PWR(320°C, 15. TMPa, FA7EEE % 10ppbA F)ELISHICHI 3
da/dN-AKDBHRZR 1 ~F 4 1277

DL, ERERET—IN-Z{TBILICL-T, BEBRIhOIESX
REF?HE, BRUONERBTHZ I 0005,

= a7 5w’
g 3
g £
z &
& o
r 1=
H E
. a 8HR LDOKW-5 .
z z « BHR NEDIUN-S
c 2 -1
£ ;0 [E3T)
< ™
B =
= o
H g
z 5
g g
B g0 s o
= =
5 =
g g
H £
g g
- : . i :
1 i 103 1 i ]
B lrwama¥. guni(so noo CrWRIAF  PRAH S 00
daaN-aKuii Ua o uail- 3SKEOHIE
T T - ™ r o
ERRLY g w0’
E g’
Z g
14 G
2 g
£ £
£ E
= =
S o PuR LOW+S S .
g £ o} - PuR HEQIUs
- w
= <
z &
- =
=z z
5 5
H g,
CEST R
= =
= 5
o 2
g £
3 3
ot . 10 ” .
] 1a 1390 L HH (I'1:]
3 PWRIAT. HECHI (500040} 4 v wREAT., GHAH G001
dasdN-aKDKIE Aa s dN- 4 KDMIE




1.4.2 2 ¥ o — ¥ EEMR
(1) HRNFE

BHRMFLEOBHEME LT, EFLALFERICLZL0E2E—6IT, BF 2T
LRLVFFEICEBDER—TICENETRT,



F—6 BFU~LFEOFH(1/3) °F

F % D FEEE
b2 | MEeRst
B = Cu—Au® Ag—-Cu®BR Ag—-AuRDELBESESIC

22WT, FFESLERBEDATHRAUMO LRI F %%

| ERBEEET, T2T7 v LAEREOIANF —EFETFREEEZERICVNI Y T X
g —ETERAHELRL (K1) o AE=0R3MSBO R LF-DBEREERT,

BA (25, 50, 75%) RAMHEOIXILF—%, EREIEEEOZRNF—%
£9, M1@DOCu—AuRTRIRAMEILERE UTHEAETH 52, bDAg
—CuRTIRBRAME, ERELDICTZALVF-PETHAEIELEZZE, E5i()

DAg-

CuRTRCu—-AuRER HAEBROTEERS 2N, EikEEor

FNF—ZNNEL, L2 hoE—-OMBETEBENERINEZTHA D J &L EN

BB

NS BERTRD S MR & ERN L —BERYE 3,

B.07 oo
e Q02F
4
= &
§°M %o
i
I=eoip T_o "
AELRY) stom
-Q 07 -
X [] 1. -
N T ! TR
CuRTAMIS)
te) (b)
a0t
[X: 11 (
3
B o
I
F
i
¥oom
AELRY)
~-Qa2t
] 0.2 04 LX) a4 I
MBF AML%)
(c)
21

HeAZARONMBPOGround Statelchitsd
Y W WA ST 8

TR F-—OERERERICE-THE. (a)itCu— Aufh
(BMZAE-Cu, (clitAg~AuRT, MARBINMAE
HHURR2S X LEBRKERT,




#=—8 BY L~ FEOEH (2/3) 2V

T E | AT
Z | eRosTR
1 2 | BROBFREEHFHES » WFREWRL TV BRTFO

ETHEn—RESTRINS LREL, FERNBESES
AV EEBRAS THEETHESN S, XBREKXRIE - IHEH, BFOB
&, BEnRLE— (RIEE) OTERENEMOY, PPP—-CI (Pariser-
Parr-Pople Configuration Interaction) FEARBELTVWB, 777 ¥ I URED
BB HEINIBABRTH B 7NMA 5 VERER TSR, BRIEARI MR
SNBHITXDEMEL, BABRICI > TRF—ALIRINELIIT] LIEDREA
4%, R=HOBOPPP-C I #ick 3WNANS VERLICRYT, 1 A
iz 2 ODOWINE A, A2 ZRL, LOBZOEMERE e BELARESIZE-TH
B, 2-OORNEIIHEERICHD, eNBLVWILHLREBERT, £, BRE
ROMGECERNEBIcLBe P, 22~0O8EE, PPP-CIl&EIKXDANS
TEDVTE S,

Py rl: CH@ % u\/WCQ
O 1 ‘ /IHOOH1

. R'=cyclohexcyl

AF—4i |

1’ (R=H}

400 560 EC.lO 100
A d:
EE/nm
Bl & LE7LATBE I ORRASS AL
(ErEep) & PPP-Cl HEIZLDER (),




#—6 BFL~)VFEOHEFE/3) Y

F & S g
il = [k 2= D B
B 2 | REOLTEIZRFHTFORGEERE FIXIIRE, w5

c WREL BREES COBERIE, FEEFAE L ATIHEAED
ERRERTH S, 1 20f& LTLBEE TOKESFORMBRE XD FIF 3,
SFHNEREEFITHES H-HRF U v v LEOSSHEERH E, K (a),
(b) ©&Hiclied, (a) DI TRT LI ICKBESFHRETEIERESIZEA LT L
TISREITEDL &, BEOADIZEN (@) TYERSRIECE 3, IoICEmC
D05 ERIBIBEHOA~NES, KESFORBIES, N555 1072 HFIR
REEOMICEWIHEAERRT 5, KT (a) IEHEENSZEE, (b) @
BWEET, BEMLERETIE (a) B, Ni, PAdREOEELESRSBEEE TR
(b) BlEiEEIND, |

it

(i B8 (R.C.) K- THERENSSBS. (D) 1EAREN

B #REWICSTS3RAZTFORT YUY LE
&b\&‘&_‘t’&é. BTEATRINEEHIRIICHETS.
BN




F—1T BT - SFVRNFHEOEF /T °

F i+ £ yFHIN 0k

o | K & IKiEHE

% B KIZEAATF & UTIEMERED, 4FEAE UORTHERE
T b, KEEDTTOKRMPHEEREZT Y THIITET

SEd 2, BHR, 7Aool —Ry, RAKEREORNOBEBERBDTHEN
B, INLDOEEDKADERTRELL Zy ba =2 bd 52 &0 h-TH
2, ~OBOBKERLOBIEICEL - T, AEokoBCEERL BElrEEs:
BT, TOBSIIH/KERN ("1 (a) ) &MHIND, X5ICLDKEOEHZED
HLEHE LTHERECLAEREITHEEND 5, ChEBUKEHEEEREWVD
("1 (b), (c)). itEickD, #ithths, 25 vHTF1EEEUKERSL
TOREESEADS &, BEDIRIWKIEENBEINTVWE I LN T
(X2)

(a3} =7 (b) #5vRIBE
2 zvghraBREThiok Q) LAFVE
7 (@) oES0N ORRESRE, EHEOT

U ARNETTD B

Bl #hikiEskio (a) E-o0VORKERIE
H{b,e) ®DTTl,
ORIRESH, ARIRKOREEEX b 7
—r %3t




=T BT - HF LAV FEOBH /T °Y
¥ ik EVTHNTE
5 N
1% | EROBEE LOMIRE L RSN 5 B EEOMED

BER LOZE V2 0BBORE EOBRIRT 20D
WTHEIES RN TS, BEROEETHZ 2IRTER /O — R FEERT (X1
) DRAE /oW THEEOM LOBERFEREZEIE LA, B0 HIFRICER
i — SR D 2 REsFEAB oD (K2) o, BRBET ciZ2OWTATH B, £BD
OB F L RAEETRAKRFEELTLT, EABFERLTHS, LA o—

ZEFOT cRIEARFOT c LDFEL, —HABERYO—XBFOT ¢ 2B,

2 TR R T ORI > WTIE, EEF & OMOIBHENm ST 3,

T ciZoWT, 2HRTCHEASFE B UIHEREE > EMNHEN LG -T2,

h “
'
x
-
« €
. *
~4
&+ 4+
LY
v 2
- +
A
1 ¥ a1
’
- =
» ¥
o
4 *
*lw
X +
+ a

M1l ~“ve—XBEF(ERLTORBT(ESR).

2,
HEHES O v 7RO SaDORERFIE.
@itsve - BT, DKo -ARFOMRE
T, NtRor4 X(2voiR)vEbT,




%17 BT - STV ALFEEOIEE/T) ¢

F itk ST IFE

Z B | ATy HRdt

A i AT vy BORMHOFIERELEIINTHREOVNET
LS, T3 BENERD, RCGTFNEETEED

BiE{LET, RRICPHET 5, BiEHIELT,

DAY w7 Z—NY LBy s E :DeGradosidany v 7 RNHRITE -
TEELTWS, N w7 XNV FALBDATY 37 BEHBRICET, Al T
W3, (1) ~NY v Z2—y NUEEDREH, | BREDSUATBEELED aN
g P RAFETO) U —TAFZ - TAFZ o OEWS - TORCILIRRD

TABEISIEBAATY V08 (Hlad) 285 L1, (2) DNABARTF
Ko Ry V0 BAEBEIC, DNAREATESZLIRABDETFTY v /&7~
(3) AAVF 2 ¥ANT V0, ) VIEBRGEEET B aNY v 7 AN 4V
F vy RAEERT 2L 2 | BEEORTF FHHRITEIN, ERNICHLERIN
7o

@a,/B—UIEY s BORH H2 IR Lica / BSVIEYSY LS ER,
RS THEENE, BELORNAS W DD AEESENIIRETEED S I &N
A TdH B, BitL7cl DOERZN 3IZRT,

Helix -Gly-Glu-Leu~Glu—Glu-Leu-Leu-Lys-Lys-Leu-
Lys-Glu-leu-Leu-Lys-Gly-
Loop -Pro-Arg-Arg-
ag Met-Helix- Loap-Helix-Loop-Helix-Loop-Helix-
cOOH
Bl ~YysR-rse FLBALY ioR

r—7 - B-ir—tr-—v7 el oI A

SADT GVIYFG LDG NPEELLKLAKKG

PR GVVLG] GSVTGG NPEELLKLLKKG M2 EATSECR-ORN - BELE aff-siva
SADT GVIYFG LDG NPEELLKLAKKG By vesp EoEFAll. BRI Bav— PRGBS
PR GVVLG1 GSVTGG NPEELLKLLKKG AralENH Y, F0ibiYiEoRFTELL
SARGG GVIYFG GGAGVGKTG NPEELLKLAKKG o a7 ZBE HEAT B,

SPFRSG GVVLGI GANREKGG NPEELLKLLKKG

SADT GVIYFG LDG NPEELLKLAKKG

PR GVVLG1 GSVTGG NPEELLKLLKKG

B3 ZAIYLARPITEI « SRLE «/f-(LILBALY 4K
TI/HMEN (73 /Bo—XFERILLID)




F—1 EF SFURAFEROBHIW/ Y

* = DFEN T

oil £ B F# DT, WS

i B 288 6WEDOEFHSIAH 1 @OBIELIEDEIR
AfEIVE -7 —RIcfER, GEHA) Zoxflomhk

W75y 7%fED, [001] AR -85, £/, 263 2EOEFMSHEBER
B GEHEB) 21D, [111] FREKH -E5, 5[-BOERI0. 00 40FEA
ST BRI —ICER Lk, STEAFCED 10 0 X7y FBIna¢ 3,
EHBTIRESDE., 8RETREMRE—TH > e hBREREHICER
L, R0tz 6 BEiEErs ohtc, 06 EHEEIIEAH ] 0 % TaIlcW
BICEb -7, BA ] THRULETRRERBERERA ORI, BA2 2% ETRHY
NHRONBLIITH 7, 6T, 2 8% THMBRELICHEINAD, FEEC
6 EPMEE bIHE L. 9755 6 EHEERS RO ISHD T TOAEET 3
TENTE B,

(001] 018 1)

LIl
{oo1) {110}
100 | foa (110 { f{oor) NI LI,
2-1 BEAORTREOI0OE 2-38 [E2-icEU (E.4%
k14 (FE1.2% B BU=Bl00RTF o T
J/
2B T FVosnms

N i i B

() me 286D (b)) KEB, 2631200 Ho -2 R (B, 496

RF»bIch, (100), ETFabicn, (110),
o). (100}, (oTO)al  (ooy, (Y10}, (0OT)E
THEATY 3, [001}F BERS T, 2855,
FICSl- 0% Ea 3,4 (1] gl -mas,
BT, MBB,

#HEF=51002F + 7

H3-4 E3-1iBL (E2%)

Hs-7 E3- LKA (@6.8% WO 2o R U TEEREN S
A 6 RSB

- E3-1 HHAORTHEEE(OD
IZRELI LD (ES 4% BT

Ha-3 Ea—_u:ﬁll& .
FRTILHBOTHENS S5, $-5 HI-1@AL
TRCEMLH, FENFRELMELL,

27 PARBICARREARI - TV 3,




Fz—1T BF « BFLURLFEOEH G/T) 28
F & SFEFE
53 ] L GSi=E
2R B M1/ v 24 FEFKH (100) AAT<O011>%
510" OFEICL00 e VOTLRLF—EELShick

DOBFREZETH B, /v 74 VEFRKAPOHRELTK 2£5,

(a) ITi2rER

45T TOEFOBE-EHMENRINTWED, <100 >HEEHA, B, - »

. HREFEEICELTED, LM ZOZRLF—RBREI T,

(b) 3R

BRI AERTAERTY v MEETERTF (K2) OREETH S, ERT/ANL 1
B BFEETH ] 1EERL, BREHRNS JEREI »TWD, JOKIUEHEC
TY, FRENCERDIRSENELL, o EBRMNICHOLMNITAIENRELVWETO
FUEHLOLEWED, SHEMNEETEHERICESHENEORTEELEZ 5D,
FUEHINTRERFEICHDAARBRTFORERILE I L >THHDN, LEN

ﬁw‘éo

----------

2w 74w BUFS 011 Ei 6 10°
DFHEIEKNES 400eV D= f A & —
Ao THRELI LT OB T
DT,

-----
......

..........
--------

------
.........

.....
---------
--------
..........

-------

---------

-------
......

.....

(b) BEMcERT2EETE (BA) &
A7V 5 FERFHET (BA) oF
FEELA b D, MAOHLEF A
ghokxraemt,

®1 @O (100) FEAD 400 Y BRTFERY

° - @ s
l/ Il

—— e ——— 3
e} e |

] ot |e lo
a : L] :
1 !
1 T
[} : -] !

2 HORFHMRFORTY » Fih




Fz—1 BT - 4 F LRVFEOERG/T) 02

F % SFEIE
o 1] 5 R DREEIEN
Bt = STFENFEETEIRTOBEFNENEAT v FTEIKEDS

NH7HEEEZDEETHRRTRAZENTES (K1)
CNOOBEIIXBOTN S LIRS TEX 2. OMELLE L TH S REBEEZED T
75, ROZYBEEFARTV ZELBATED, HlLE ERESORBIZELHL
BAIHESINB LIS >TEIV—F~HF A TR, F—7ZNNdPEuU

AF U, BIEDOHWEREZHT L I ITREA 5 R BRI ERSELINTH
5o BTEHHFETI, F—~T14 L ORDOEENRDONBED (F2 (a) ),
A FBEGREROTRAERRY PUEHRATE I E0TES (®2 (b)) . £l
ERTRICKBRMARY MLREBEB-HELTEY, $VWE—72B34HICiiE0L
IISEHEA 7 AR EENTBVONEREVA VWA L EXTHET 2 &ICkDF
fledblEhTEL,

E ¥FAl 5al

b d

Q.0 o:5i
1 TFEIMAEICED S0 HS ARGOBRINIKE
(A5 UAKR)

LT 40 &30 34 [EY 43
Aktam) EES

—_——
FFAM -

AT

A 1 = 2 n
612 &N &m CIENE S 37
ARfom) EE RO
~

I ial
B2 RORYIFANDE A A DML (a) LR E RIS EBRAKARY b (b) . .
(a)t?)J:')IC‘S}'!'!UJf'f-i"EfJ'uB. F-SATON Y OBENRSSNE, WPEHBEAAS L EHHARY
PIEA R SLTRESIERELESD. ASAIHENANLKER>T, N 0BOERRFEHNLTWD.




x=—1 BF « 3FURILFEOEF/T 2P

F = SFE I

7 5 TKDOIEE

iE = WEE LTORDOEED, fhoigiks hNTEYE FIAR
EES, ES, REROEEBONE) ThaILEBHS

NTWAEY, COREHEPUENTENERT IRV Iab—-Ya VAERATS
2. XEEHC X 3BRAGEEED 5, KPS BEOREE R » UKREUOEEEE
LTWa I LRI hdibhs, KIEUELEE L TKORERERIFAT S0, 21
HOEFAIIRBEINTE, BEYMTEFIL TR, KEFEE LIOKROPMREE LK
FhEA L TWRWEBREOKDIFOROEE E2EZ, EREETFVTRRELETE
T 7 ZAIRDKD, HERREHMENORE(BATWA I EEEANIERLT
BiEIcED, 1HEOKDEF vy VaLF— (AEOKEOEEERDON O
DNREFENB E, HIAFHISEVWEERD, TOE—-/7R12TH5IEns (H
1), BamEFIRBEING,

I-#1
SFEBHRHEICEERDLHLZ LD,
zQ v"#&ﬁ
WS FEEDEEELELD,
Q-E8
- HETaRT YUy LI A NLF—HAD
DRE. KOBERHASARKKOMNIET S,

Digtributlon

—35 —-25 - —-15 -
Energy/keal moi™

H1l AEFOEF-2 LIRLFE—OHT,
sl RS, W V-IEE RVER: GRS,
ﬁﬁé!im_‘:ﬂ)ﬁ‘o.—ﬁi"/"/.‘. =g — (kcalfmol),




(2) 79 MAEAFE
TSR AFEOBREME LT, ¥ERUSICET 2T EER—8ITRT,



5~y R FHEOBH 10

#F—8
£ il SFRkaT
43 i 1 BRI
B =

KR LicL S, EMEE LTEE AR, EHREMEE LTHRE
1 PBEIND &, FNEERETIONBRE L TEEED OWREEMER S 0 B,
oK, SEIGEEEIR ] &2 EORIICER BETEBRIETIIE, BEL GBEOK
F % BUSTT R O THM LTV BERAN — 2% b S ITRET 2TV, HEREOS

AHERIEBEEZSRVWTW TETEREL TV S,

<E> 1:HRF0700

1 &5 7V OHEKER




L4.3 V7 b7
T—IN=RPIVE 2— 7 BEEMICBE L THEAEARNICTREINTVWAE Y 7 by 2
T OBEPREZII YW TEEDHOEFE—IIIRT,



#—9

BEE 7 by e T (1/5)

VINT 2 THE EREs&a| B 2 2 # 3 . % & ¥y 2 F A B O F B =
ACACS AAER HABS. EEL| F—R—Apo=ZREY574v7A. BHRHACOS -4 % SFEHFEE
FITE HEF TOHRERATFRIAZIR AT L
BIOCES ” BABR. XK | Ffay v svBoEFY o 75E, ACACSE ” RFHEE
HTH, Foba | BB LAEY - ZEEROHEBETFRHFTHE
WA T¥ERE
BIOGCES [E] ” # - ZREEBICHEI 7S THEE | EWS4800 Y — X+ DT AEE
BEIADOI L/ Ea—F—HBEVAT L P S390(E &Si
EWSA4800 Y —XEJRAFF 74 » 7 R
#(PS390) A —¥ kv MERL. BEL VR
7 A EREOEE '
ANCHOR =g F+iE. BIMEE | BREHEEN— R LA FRIXBVYZA | FACOM M, AYY | 3 FHERE
T# F L —X, 8773~ SFTENFEE
MACCS ” HELFa5—F | ANCHOR L EEGHT 34 FHE/ RIGHERT ” F e NR—2
A —
REACCS # " R—22i—PA Y NRFL " u
ADAPT ” HAETHEEHEOS AR ” "
CHEMTERM- #” BL1& ANCHORO¥E R N D icEE Lo+ | FMR—60. 70 STFEEE. ST8HE
BMD RHAEXB AT LOAMY T b &, F—FR—=2
CHEMTERM-E ” ” XA FANCHOR, MACC SR EDHR # F=yR—R
*kr LTHETAYIab—YaryyTh
MODELMATE B 3 84HERT Byseft. 75 | ARABESFRHATE R T L, BERF—sX|HITACS Y —X F=FRN—2A
" —ZEZRALTH oW SHBSRECE. B | M—640 BlLEOM Y 5 FEE ik

BEWSKHE:OEASDEREMERICED ¥
AT LOEELORE

_Z"\ 2050G ~ 2050/
RI—FAFT—Yay




#F—9

B 7 b 2 T—E(2/5)

VI TR EARRESH H B & # ¥ [ . = # D S A - S 57 A
MOL-GRAPH FAF T (V130T BF. M. GRESTF. EEESTFEITIC | IRIS-4D/GTY Y — X, ST EEE
Wy r—U (L v AFLEERE, T2 Y — | VAY 2 U —2 FACOM GF I
NOBRAENIER £ To— XBNCEIRT 5 IBM . HITAC DB GFE2ER:
YEa—%— .
INTERMOL aF aF RFHEES IR TFEHNEEEZEEE LA | SUN-3. SUN—4 | HFH2E
YVZTFY L= AT =Yg vERHWES | YHP000 Y — X, ST
FRIAXB X FL, BHEEEH, o514 | DG, PRIME,
v, BEHYE R S OHRICEE, WEHIXK | VAX
I T4 w7 AL BE Y w FEFY L70D
UTNF A LBEEER
CHEM-X b B IiANTVA | BRESTHOEFESTF, R v—ZETH | VAX VU —X, T
v BHEZABRESFRAFE LA 74, HWE | PS300 .. MAC 5 F I
RERFEF. 4F. 2 FOBICHBALE. &
BrxVF—HELEREBECELS
BIOGRAF #” KA AFHAS L | BEERFEREL L, HTFHHIFHBICEB8 | VAX YY) —X, SUN | #FH%ik:
FERAZEIORT L, #2370 —BO8BE%E | —3, 4. ALLIANTFY ¥
ZOBERIGCTHERATELHTES ¥4 | Y—X, IRIS4D/GT
— THEEENIERICER
POLYGRAF o ” FY=z—, TENT77 X, EEHHMESOESRK ” SF
BATRAXEY AT L. STHHEHERY SFEHHEE
HEZEREDo 7T A— s VBT LERE
CONCORD 1~ KINWAEYY | Re A NREETEDBRShA{EEEEREAN | VAX VY —-X S TEEE
SuK TAE, VIEREOSRTEESSEERT 3

VAFLT. BELEL




#=—9 By 7 b7 2 7—E3/5
TIT R TE EREES2E | B % £ # e it . s B ¥ AR F Lo O F & ¥
NACCS-1I BER /77 | ke d 27 —F | HAILEDEHEBY A7 A RZA P VAXEBLY | F—yR=-2
JHA TR | HFA I BM
Fq AT lb—FT7 0
=4 A, PC—9801
REACCS ” ” FIGHEHTF - - BB AT L F—FR=A
CHEMLAB-TI s " BFRAFIEVRT L, B0 AT Y5 L S FEEL
TR, 2 bEEEo MR HIEMm,
ADAPT o " WEEEER Y R 7 L, BEIRIC ZIRTREEET DB
H,
IGSUITE o Ly F) Uk | BEFEHBIN VAT L, T—2AF—Vav | VAXVY—Z, SUN | FNFHE
T4y H3oarR—-A0EBEEN R vy —=
CHARMM ” KRy I BFBAFEERAWE Y v ESTRHEE | AF5, 2vRy 2 A | B TENEE
X-PLOR #” ” HEEBERIrE®E Y A7 4 " SFHPaEE
BIOGRAF YESIVE | KN FTFEAL | BT 7287, DNA, BAb. BEEC! TITAN SFhEE
a—% SWTHEHB LY —2H &R &I —&RoO
BFBHRTFL, FF7T 4w 7 A==
Fa—4TITANEOHASHET, HEEL
EROVTFILIALTEYI 2 b—va v BEE
B4 5, FOMERFT—7~—ZQCPEY
O¥FLADS w7 —7 45T
POLYGRATF ” ” BY)z—HHAELS - (FTELT 7R, AT — SF Ik
N=2Z2 b, 7Oy FEBY ) EBHEALE
TG — AR OSTRT VAT L FOME
MEREAEHWAER, —EENTTOES
ITALGRAF ” ” Ialb—va UHEEEBEE - ¥4 4 M 7 FRhl ik

HOmDEW




#—9

B 7 b2 T —E(4/5)

VIFILTE EANRGeat| B B £ B i . 5 # v xR F LB O & =
SYBYL =HinE KrUKRR BANGSHTFEF) ¥ F—=9R—2, X | VAX Y —=X, IRIS | SF8htiik
Basic € 2 — V¥ —HES 4{D/GTY¥Y—X, T K= R

Sun-4, 2 >~Nw ¥ R,
ANV Al
Advanced Computation MARREARN . BFAFHE., 9 TE % u
¥ 2—N—Biopolym E FUo0H, BBEOERESTF " STk
erEva—J SFEEE
QSAREY a1 EREEE R R E ” FFAFEE
Polymer £ ¥ a2 —Jb SER)V—EBEFY v ViRE ” SF ¥
DISCOVER =RHE, # | KTV A BFIRINF-BME, FA4F2 02 ZFEE [ IRIS. VAX. CRAY | 8#FhEHE
(7 A 2N HwhaF#Hitriaob—varrFosys L, CONVEX., ALL
A=V T ATIENNS A —F7 5B IANT. I1BM
Delphi ” ” HESurS L, BT - BEOIA CHME, 3F | IRIS. VAX, CONV | 3FHEHE
ERPEEL BT EX. CRAY
Dmol ” ” BRI IC L Bab-initlo 9FHalEk | CRAY. IRIS. SUN | S FEHFHE
TolI L, 505100 HTEEZTOSFO | VAX
EHENRHEICL-TEORS
SYNLIB RHEEYE #F4 ABMY - FEAERRIEDTA TS5V —LF—sRN—2ZE | VAX I YV—X, EWS | F—F~—2

E‘J__;'-‘) F"ﬁ'
SHANTT T4
7 A

My A7 4, 65 000 R4 I062

4,800 ) —-X




#—9

By 7 b2 7T —H(G/5)

VI TTE EHAR e B OoR 2 # # HE . Ve # AR T A OO F OB OF
SPARTAN ZyF ) AN T+ AT R | RPN T YR IECAUSSIANBED L —F Ty [ Rov¥F by ia | T EaE
Y —Fey | T —31 08, | TR, (bFEEVPFTTERTES LD, X558 | IRIS-4D
7 — AY I AMIKRE | DF— s ANBELHEERD S 74 v 7 FK
THEEEAELZI Y7 2T
TEO/CHEMI AAF—4¥ | BEEHRNSEAE | V- FERV—-Y s VERODFRAFE 2 | DS /1500 Y =X S FHLE
CAL 3N, Ei#f Fhy, F—gR—-ZEBEILEFY 7, BH F— g N=
¥ YT, Y574 w7 RAILEEWS TEFT
P /COMPOSITE H482y b | ¥PDAZY V= | SRAESHOME EMEOFME TR, BE | APOLLO. CRAY | #F#HNEE
Y RF L TOLY EEEEE-EGMSEREOER. BRI | VAX. I BM, SUN
. 8B L OBBHmEITOARERE O | 4L
53 L
SAVVY/FT-IR HEWMHL A | R 2B — | Za—Fhdy bEBRAL, FAEARZ PV | VAX/VMS VY —X | F—FN—2Z
5 I cFyIav— DF =N —ZAhoFHAAHOEL A7 P
FEEIcRERET S, A — FIRI0, 00047 —#
o108
FRODO BEBF VR | AV 74+ L=2TK | XBEGREETOBRERRTESSTZ 7 | RISV —X T8l
EN FH T4 TR | Ta v PR VYAT L
MM S " # REAOKFII T4 92 RV AT Lo AEBEHE u
FTOUFFTLEDS 7 —T7 2 — A bR
GEM 75T 4% 3747 aA—HF—HEE LD oS LNBLTTE | R MEBELHEER | 2Tk
N FRECHT AT 910, SRIEOSTF | V5749074 AT
EFILEERT B b—IMYIU—X
EXPOD EEBAWE | =ZF#K EHLERERARILAMOHEE:. BRES | A FERE F—yN=2
i OHEMCE L., FERAR/LAMOFRM

EWEET 5




1.5 BELEY

L5 1 RIRTORE

(1) F—7 X=X

LZEHT —F X—RC20TRE, (LBERIS - {LEYEFREICE L TON 5 AP 4B
EEMTOVTOF -~ NRERB L OBELRCRH4THD, Hic, HEhicEds 5
—IBPARELTVE, £/, LERIETF—-YREBLLEAUICREELTED, M —
RAOBELEFRMEEMI OV TO Y AFARFLEL >THE, LHL, HETIE
YE2—FZOHOOHEEDEEE, RRISOEBILAMHT BV I FYLTD
PRN—RETBA, FARERNTRILEND SERLEMBY -5 3KRTH
5, GRIZ, A7 APEEZNEII>WT LML AR A EEOBEIERI LS
o lErHigah s,

=, MRTF=F ROV T, EFFREERM L IET 3 BESOF—¥
PERINLTRVEHOD, 5%, FHESDLT—F23IERL, HEVMER
WWEILOBEEE b T — I R—ADRBELINBTHA S,

(2) a2V a—FETEHW

(a) BimIFiE (BT UVANLVFEE)

SFHEERICOVWT, HRTRKROX DI BHESAPEEIBEIA TV S,

OAFRBERETHREOCRHEELREL TV ALY, BEEBOENELE
ERHBOK, ATHREDEVHICL - THENER S, BEOHEBOREN
PO HEOHFRICBEHTZBELY,

@A FHEERI D, £8B, €531 v 7 RDIEZNF—Nr Pl TO
Yialb—=YarEIT)IENTERL,

O TR, FYPHEBRMTE, BECHAEMELTFTIELSTVIE
BNEL, REVROBERTRANZHET 2FEOMENBEN S,

g, TRVF-NVFEZOVTE, EREPEBLAYIH L TENRFRT

HY, BEEEFTEIENERZ EVIFBEHEL 00, EFRELTHRHR



FEOBESRISFEHERICEL LMY, LT, HFMICET HRICTRIV
F—Ny FEEBHEIROY, MEETCHLTETOREAFET R I EICEERN
HREL LB,

(b) ESRHIFE (BT - S FVANAVFER)
EEHYIab—va rERELT, BRISEFARLENLEZELONENT
BZEkiconTiE, BTOX S LRENS 5,
DOEF v ¥ v LOEREE, $RCNSIBhE/85 A —Fh, HEHREEE
BRERENBAT I LI ICHEERNICEBIINTEY, ERIVICHRES 2RI
Z LW,
OMEEHOFERE L THEAT A0, RONOMERICH LT HEYLE
BEMEZRETEDI LI, BFFIEZT— & R— XL L REREEERRZ
KOBEOHBEFEPEGE2FATELLILTEILENLETH S,
@RF v v ¥ VEFBRINRD 5 HEREWLT B LENS 5.
@HEYBRT v+ VETFTUVNRETEBHATH, REFENRALEINT
VWERTEOHTRTE, HEBEOYSEEERICGHET I ENTENR

W,

(¢) F— 7 FRAFE

F=5E2FAULFEE, MEMEEOSEFICEHLLEMIELZDEN, BKT
iE, DFRICHBSRFCED-> TOIHEEOHMEZT I REITBETVA, B
HEEWOBRES LI, TONFTOREDREVIDOLUESS,

1.5.2 SR ODEE

(1) F—FXR—-2A
L% AV a— Y OBBRLEEHNEF-sEREAORELICKD, BEDOF—5
R=ROEEHEFAINMCEEZF -7 2EE L, BREONBN~RAZHALI AT
LARBEINATRERSE, LOLENDS, F—IXR-RZELFALLDLTS

L, RN SDF = RX—ROEANEHEREZRITLICLET, F—7X—X%H
_51_



IR TIHNENDS S,

F—IN—ADBATOEEANLEMEREH T ELROL LB

DX, MEFOT —F DREBRPLTLTH S,

@F — ¥ OB DOTMHIR I hiIT,

@F - FIRME L ¥ —RU Y X5 ABREZOMIC SRR D 2K,
g, TIR-ROBEIR, T /HHOEMNABINELLII NS, &
BEOTF—FN—REBETHRAMOERNPEETHD, ZOEENSF—5 DI
FHEFIR LB EEDPH 2 LOANTEELH 5,

CDXIIE, FoyR—ADASBROERBII A~ FOREICY 7 b (AR &
DEEDEIAXTYR— PHELINEVIARID-TVBEDVAE, BEITE
RoBMBTRDZ2H00, F—IR—RADEEWHIC>VTORBIIEEDSEITR
STIRMBINILE »THYD, HROEBHIEIRZVWEELLNS,

(2) 2V 2 —FETEEG

(a) B/ FEE (FBFUVALFER)

AFHEFRICOVTE, AEFEOHRPERDIVE 2 —F VAT LD,
S5IcaVEa—SHERAOELEE KD, BATE, RRI00 BRECKTI
DAAHETH - 72 DDA, 000 BL LORFRICDVTHERAMPTFEICLDD2H
B, GRIFISIC, v Ea—FOENFRLETZICONT, HEIEFEEME
{LERFERNE TR TAILOTER sy T e I uvd—-F—Dr izl
— g VAR TFEEEIC L - THBEICI B EEEMEN S B,

=7, MRMEEABLE VTR, BCHRPHEENOREA « BEBOWFETHINE
EVFARBLTOWARRAETH 2, COFEOLHATRHFEICHI.2BHEOHENE
BT 5EREH IRV,

AMOBRAESD - HROFEELERY, EEHECI V2 —-FDFHIKEL -
THEULOMBRDERISBRIEFTEETHS S,

IRVF—RY PRS2V THRABRBRTH 5, S8R, MEHARCHBETC
BELILVAFLOEENIEENS,



(b) BHNFEE BT » BT VNUFER)

AFHHHEOHE, 2V —sOFHEEANDEEIRKY, FETESNTR
MAE L RBNENICHREN S B, HFOULHRICHESMIILAT 70, &
AWRHEFROGERIPVETH S, £, BEOETERET—F -l
b, FRIKFEESIRD ANTRETRZTHIER VAT LOMRBELARETH D L
ZZoNTWVS,

(c) ¥—FRBEFE
BEOHERO#BIC SO E TRENICEST S ENELoNBA, MEHEFICE
HEfR v AFLEL TR, ROBEZREEILILENDS D,
QEER— XICHVEF—-FDE,
@B —RELTHV S 7— 5 OGEKE,
@rvialb—vay GHE L2PETEIRT LALDHEE,



2. ATmisEfioRzs

ATHEEEAN B L T, WEEE, MTEROBIFIcT L —2 R —2% bl 51 Tt
OHBEMELT, EUHEREZ2-F Ry FT = I KDV TOEEEF- 1=,
SEER, EBREERICBOTHEAFAOL Sh 3 ATMEEHE RO, EElLk
B2 0BRFICOVTHE LT,

2.1 #=E

2. 1.1 ATEnResdy & BoE U fo By

AI6E (AT : Artificial Intelligence , IFAI &93) IKid, XEXEIHFE
EODHZD, TAEFHOAIHBCHEAEMTL, 3> Ea—9 ETEMZ I LD
Bt (BESBREERFEHE) OEHRVS—BNT, 1985FEEN S KE i 2l
#RELI,

AlR, RO2-5OT770—F2%0, MECEBCBELTREL TV,

O BHPE: BENE, S, ABOMEE, MMTEIOERAEET 5
@ MBIZFE . TELFEIS, ABOHMMNEAEI F2a—Fiz5X 3

Al ORENTICASEE LTI, =+X3—bY 254 (ES : Expert System ,
PTESETB) %, BWMBRY AT LA, HitoRy FEERS B,

BARICEOTE, ATRE SERLICET - EXNEH, BREOTE, 5 OEENF
TRAENTVS, (TOATZLTTIZAL (ES) &)

ERRE, HVEVI ] Z0ETE7 7 D1 BHP, HOMEEBROB X AHEL
TRREZ o= 2 —DEWENDRAAR VAF LHERLEAELHTVS, Al (E
S) &, MMESLELRLLE LATTMELZELHRELTVEORHEL, —a—n0
BRBAAEE, 7701 BEHELEBLEREL, K8y — v BRRERLELE 550
g2LELTWE,

2.1.2 HFEEROKE Ve
A TBIRIR, 19565IC/- I ARFETATERE BB NOITEE 2, BEd-s
5 — VBHORESPLT, BEESHAMYEBLENRALI ALY, BRERS
OHLINELIZYD, 1970FEIZA I FRIMEFE L - 72, 19T0ERBEI KBRS V7 +-
54—



f A2 THHBTEOESEBALLE SHHEREEN, ERBH Y X7 LAMCIN BEHHE
BxnsE, AlHESEROCI9B0ERS S HRK T — AL, F7, MO A
5B « VIR — L E LTEMYCINGSEEAE LTV B, BARTII2FICA 1 Fi
TV . —FOWEERELT (ERERa V2 —7ToY 7 b PEBEN, £
OHEBEA DI TIEEN S S SRKISAMENERI N FETH D, E/o, KRR
AfRavE2—470v 22 PEULT MHFERLERN O Y 27 b PN 19928FED
510~ 12T B THRIBENBFERD 5,
£ 10icA I EOERHEZE, F—1 1 CHEOZAORRNILE SERT,



#£-10

AlOHEHRERE

FHLAILH EHALH
F AIFRHREORE s & WEY -
19504 | « ¥ — be 2 L@ E AOEE) GPS(— P EE 2
(1956) B yath, 1959)
196041 | - HRASHER (1964) | LISP (1960)
MBS LOBERELS
(BeRHE) (1965)
AR (1968)
19T | - BARFOELE (1973) | PROLOG (1972) | OPS
T U= LBH (1975) KRL
cHIBTL¥ORME (1977) AGE
HEOEIICAI R T TH &, EMYCIN (1879)
IR ATHENRBEAIZLS (1979)
198044 | MO RB T - A ESP KEE (1984)
 IE R RIVEa-4T09:7) ) OBE GHC ART (1984)
(1982) | Smalltalk80
(1983)
1990 R | - IFRHMLVE~sT0927b) PSI= v
kb F LB AEER (1990)

() BS: 2 F X —}F - 2574, 1ICAl: ATHREEREYS
i BEEM LR

£-11 THOZA20BADRENHIF RN — PV RF L
AT LA MRE | ZAHAEES BME . - $85%
MACSYMA 1971 | LISP HAME 2T A
HEPHBEICHTs@mH/N—-
MYCIN 1975 | INTERLISP EFLZH Y ZF L
EMYCIN MEERRE EMBEXOBE, RUCFEE%
DENDRAL 1975 | INTERLISP FRILGDOBEARETE VR T A
SAIL o
INTERNIST/CADUCEUS 1975 | INTERLISP NEEBRZEH Y27 A
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a [RAREVHERR « FRLBRD SR EHR
b REARIMER : BELERH SRAIZHER
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(2) 77U 7
Tr Vs REE, EENORBRBVEVEREET VA4 RE (SN -Vy
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ERB(LREEERBENRD 5,
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+315F R bF—= R RARRETR VRS BERENEL,
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(3) 77 V1 &ltd

77 U4 SIENBET S ETORMEIE, P I DREEIPEEFRIEENNRERSN
T, P I DHIEIIEBOEEL Y T NTRI A~ ORENEETH LD
(HEEZD 2 #ESE/D, RAREERY) , SETHLESERHINTVS, &
BERHESROBELRFETNELELT S,

77 V4 BIBRIEMFORENE (BRUBEEL) 277947 0F 7 av il
= LELTHEREREL, 7 U RICXOHNEHE TS, HERELERESES
Fo, ERICREROFTRE 7 7 VA ETE BEBOETH B I EAF 0,

2.2.4 =a2—0
MiEE D= 2a—0r (EHR) PEELTTELRAEBERLCZAFLATHY, B
OWLFAE, BEEE, HoEBENBITEREE, Y - VEE BREeNHEG
EDBHILEREL EOENIBHE D> TV S,



—a—3NhAy bU=213, TOXDERIZET BHREIEHB (Neural Network)% 3%
FREEFMELIDOTHY, EEEL 2 —~0 v EFVEATIHRSHESL, it
W%ﬁ%K%ﬁME%ﬁ5%®f55u:;wnyﬁiéﬁﬁbfﬁ%éﬁﬁﬁﬁﬁﬁ
ZUFTREWL, Za—nUYELOESOBIEFEANTEETRET S, —a—1
Y, ENHFEELTVERETOZ 2 — 0V bR WN- 2RI, GRLTEL L+
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Sa—u YR TEK L, ROZ2—aVicHAESE22YD, TOMELBDES,
FEH B, Za-0 OERP YT ROESNIEREEMS VST Lick->TIT
bha,

— s a—0&Ed, 2R YOEFNERVEATIO Y AT LEEBHLLLO
237,
M—-5i=a~0YETVERT, Za=F Xy P7—2lF, Ok a—T
VBEERy b7 -7 RICEHHEAEDELHOTH B,

Za—=FNRy P EROMERRBIE IV E 2 -7 TE 3 EETD19435FE DM Cu
lloch & Pitis CK) D=2~ VvEFNORIBICIEE A LANE, F—1 3z 0 —
Sty b7 -7 OHEHFEOREEERT,

YT, RENB = —FVEky hT—2izo0THEHRST 3,

(1) 78—+ 7 b > (perceptron)

1B DS (BE, #E) B, 1@ELEloA EE) B, 180R (K5 BN
BEFlicHEELk=a—5V2y b7 -2 T 3,

SBIZANNNY —BEA AL LEAEEMITEE CI6d 2H1/4y — o L8
EOENS Y+ F READEEPBEFHTZTATY L) ok D, STHETE
AT — v OFFINIThHE, UL, BESENRTELNSICHLTIREY
TRRW, BRHGEICBRANS 3,

(2) "y 77 4=V EEFI (Hopfield Model)
HEHEARD -2 -5 VR bI—0TH B,
W+ TAREE (BEAREI=— 9w P iDSRD2I=y b jIRYFT RGNS
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L] ZBHOAANERELELHNEEILLD I DOEZEHAT S,
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TR TILRTHWAEHR Y FTAHEOENMICERZLDTH S

- Za-u yHORAOHUECEMATFIENERTES

19584 | »¢—+ 7 + o ® B3 (F.Rosenblatt)

ERXoa—o v EEPARRELS Ao BN O2—~TI 2 Ea—F
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196048 | KB APLELR THE 1 RESLE)
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OHEFHETREB TS » 7RSSR REIRY 5 2 L3R L, COFETERE
BeisohRERLVAY, £ DBE, BEREENELNEEIhTWS,

(3) ®N V<< (Boltzman Machines)

HEHAHEO =2 ~5 Ry PV -0 ThH 5,
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YIab=Ya VRERZEINTLANL,

2.2 MiER{EE L I 2 b —Ya vy a— FORR
£Y, EREFEARE I - FB LU TKRK—EHEER Y Iab—Yarva—Foi
Bg & LI o~ 3,
@SOLVEQ : -
MR NS TOHETHV S I — T, HBREOHBRSTHIEEEASD
TE5IETITHEBRICE T 2L EBERZHET A ENTE S,
@EQ3/6 :
BQ3 WML EBMMAHET 31— T, 6 HNEALORIEEZHET 20—
FTH 5, EQ3 DF LWV I—D g VFEQINR LI BFRICHE->TWBE, 0
a2— N, BEERYMRTLERIhTLS,

(®PHREEQUE :
100 CUTFORRCOLFMER EEE & DFREEHET 57— FTh
3.

NS, REERRAINTOIRRNZMEETEI - FTHES, Thodavifl
ShBLEHEOK, SESET LD LONE—2 8TH 5, (LEEERE I~ K,
PERF I s 2 Ea—FPRHREFERTEAINTORY, MRS L2ETE
THhiuL, =Y F NI VE2—FTHHERK-TETV S,
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{LEBHBRIE 2 — VT, BAEREENANEETL BAXN B DI, PHREEQE, M
INEQL, EQ3/6TH B, BT HF—IR—ZATH, IhHODIA-FDT75—7y biZA
ST OROH UANFRICE > TWEH0REN, 2095, EI/6 BEHKO SO
75 LN BREHMIRILE Y I 2 b—vava—-FEHLEXABHOT, K—EHEEE
AOHBEDOENT - X—RAbFE-TED, ZOREDODI, BHETF—52KD 3
ERLITON TS, ZOEQ3/6 1d, KEOKHNUREEMMSY oY -7 boak<y
Y7y, #EYA P, Ny Tx—FYA PORFICOHAVSATEYD, o—L YA Y
N T7EUREFBFLE L >TI—- FORBFERZIT-TVBEY, £—2 91, BQ3/6
DRETRT o _

EQ3/6 %A TOMSHEEEIMNSOHIRILE 70 v ROFE T, FEEHTRS
BAShTOBY, £, BREEOREEAL Thinetic BHREFRHEL & 5 L IR
HoNTVEN, TORERTIHATOIEY, Ld-T, BQ3/6 ZHVIRITTS,
MBS BFOWHHA L RIS PHEOZELANEAINTED, BIRTIR, (LEEHIRK
DUDHDEZZLNTVE, —RICI, KEEFOE—RIED 5V IIIREDOILE
RIGOEEZ, FTEHYOFETINTEBRICEELD MR VBOOT, £ Ok—
SHEFANGERAFEETH 2 LELTHRABEIDBVLITH S, DK IR
Ti, WEBTRE L RSEBE BN OB EBEHATERT 5 LICkD
SETLIENTED, LL, BHROEMORIENET 5% TR, S0 BEMEOEL
NEREEEOEEERTELVOT, BATEHEFNTRE - LFRIZ T 506EH
bHBY,

Efz, RROBGHREENLD 7oV 27 MCHEELR, LEOXSHa—-FEAL
FeHIERALERRET TR, BERER - FELOERAL I B I LEPYL, Thid,
ERREET OMEEPHEEORZAIG FEILE L VWORRKRTH D, EUWNLEFOEEHZ
WhSTH B, Tt D bHRROHIRILE O RV I 2 b= g VICHET BTHE IR,
XDEBOEG 2HIRILFEF ) L/ FEEZELL, ThEERVARNVETE > T
&, BANEPIhTWEY,

COXIBABICH L TEINAMEEL LT, UTOXIBEEEZEF L2 ENT
&5,

OUMBE~OBBED L H 1, BRUVARATREA A= X LORENRELEHSED

EFNOHE,
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#=—2 8 CEBHRGTE o rS5H Y
TUT T AR i) I R KA (2):8 B35 - £ 0it
SOLMNEQ Kharka and Barnes 181 PL/1
1973)
WATEQ Truesdell and Jones 105 PL/1, FORTRAN
(1974)
ENTHALP Truesdell and Singers 39 PL/1
(1971)
EQ3/6 Wolery 140 FORTRAN
(1979) new version & Y
WATCH Arnorsson et al. 69 FORTRAN
(1982)
SOLVEQ Read and Spycher 142 FORTRAN
GECCAL (1984)
DELTA Glover 15 HP calculatoe language
(1982)
SIMPLE Chiba 46 BASIC
(1985)
F—29 EQ3 /60K
- ¥4 7
EQ3NR Spaciation-solubility code (Wolery, 1983)
EQ6 Reaction-path code (Wolery, 1978; Wolery, 1987)
MCRT Thermodynamic data processing code (Wolery et al, 1987)
EQLIB Suporting code library
DATAQ the EQ3/6 main data file
MDAS the MCRT master dam file

Special data bases to support the use of Pitzer's equations

Various data base manipulation codes and preprocessors
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OBRESNB LI BERHELTIENLT, BANTRELS LS NERBERDOEF
IVOTEE,

@F —IR—ADOFEE, HILHEL TRV EEBLNEIRETDOF— 4
DFEHE,

3.2.3 MAHEBEEEMIMLSY T OHIER(LE 7 0 & R O TR
HEDBREFEZYMLICE T 2HEFE T o0 ROFMTIE, BERE, #hEs
—%, BE/BET—%, a0 F-HEY - N7V TORE, BEBLUE A
BEOFEIODVTESHRIATLS, VPRIV TLRLTM F, EEL(L3E
ODREIENETHETH 5, i, BELELHEIZ>VTIE, HE 0% OHEHIHED
DOHERTHO, T 7OEEIEELRBELEZ 5,
EF, SEBiIcWTik~3,

(1) EREREE

RSB CRET 2HEORE ZOMPTORTIR, FOKBOBEMECEREL
B, ThOoDEME, BAFENT—5 LHTRKOEEHEEICL - TFHXN S,
Rric, B(LETRUR, Eh, EHEE, pHOMTROKEZBEEICT S EXLETH
5, iz, BEEICEALTIE, ZERICK>THRIDENR 2L I ENH2H, °h
BRELCLEHERAVADTZ2DREBIZZE bR S (EBRTHV SN EHORT
EFEMBICHENG &, MEDERBBZBENHB) . 1, BERZHTORERDT, E
HORENENRTEIEdHD, TOLDICEBEOHAENELL LT 2EEbH 5,
L7cdi-T, BREBEORFEICS > TR, ZOEEORIEZRIBEL TRITT 3
TEMERLERBT,

U, Np, Pu, Th, TelcBid 2IEMHEDOEFTNEF— IR - ICET RN L £
= b4, Lamire and Garisto'™ Kk - TRAlIHH, YA ICHT 2356713
HERANSHEN, ZOBERICH->TRLETH B,

(2) B h%E7F—%
BAOFETF— 571l T, BECHETEF—IRRLEETHYD, F0BE G, &

BEERT UMD T —IRN-ADBELD b, MAWBOLLEMERE BT EE
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HBoTwa, UL, Key EBEHEIBTEF -7 RX—XT, REVFDLSHD
DEVOPRBRRTH B, i, LEMEOBETERINSEEBELEELICHON
Z2VWOT, FOERAKYEIZ->TIR, LOTEXATORETHEIMOHMLERETDH
o

BAEF— 5 Ii2EE, Gibbs AR T RNF—, Ry FVE—, T bpoE—F
FUABEROEDN, £BORBERCKBEFT EOBEKPEREYBEIICEBEINS,
INSDF-2iE, EEREZREEL-HOTHY, KIGHERNTHROE GEE
WEFL) KAELSKIGREERICHT 27—/ 2MELIFIZDE W, &7, F—
SOREBBALTHERINSG I LIZVN, THIEEERTHENTHOTREL,

REFEIREFRIO DRI NZ BDTH 5,

(3) & BERKT—F

KifEIcRd 2 AREIERICEZ VD, BBy FHERE, FTHEEZERLAFZRTD
D, HOBRMETRBRLALLOTHS, LT, BROERTHE LD 5, EE
LR ZEREBONECHBK L > THED, TREAFETAIEHE LY, F/k,
REREHICKLD, MEVEOHZELLZ0T, A—RGETHABRLTEZREST S
EMKBETH S,

F—3013, aRXRT7SEREVUHARNEKENET —F RX—AV AT LEFRL
REEXDERVRMNTHE, 0L, BRBEH, VU TINVRELERICITEIL
A, FORBIHl->TREEENR B, Ld-T, Ny FEABREROBRMEZHEN
BBIBIT, H5VERINERS 5B BERORBRIELHENS B -IC bdynani
¢ BFENNETH D, i, BHON vy FRBERE—BTI350THS, &6
2, ERIBLSIEN O OERICHES, MEBREORE—, {LEH 54 —F (pH,
B LB rEN, HEEE) OB LTHITEILENDHD, T LT, RENEHE
BERMD i, RENRBIRE/ S A —~FE2HET2LENH D, ZDHHIZA,
EBRETOWELFEMNE TOMNFRERELT, BET — 7 EEEBTREO(LFIR
H—UEETFNMTEIELENBETH S,

REICHT AHEMEE SO R ROETANTE, SMETICHETIHAEIRHEDEA
TE57Y, B4 yMRIEEFNTS, RBEIGERT R4 BIAERISICEALTD

EFMLRTEHTIR, RERBOJEDSHTEBELBEO A A Y REEET VL
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£—30 W& — 5 DEH ¥

O 0 -1 DN L R W R e

—
-
..

B RN N DN NN R S e e e e e e
PRRIAAEDID RSO ®IO N REN

30.
31.

Sample Number (e.g., G1-1294)
Element
Batch sorption average
Number of replications for sorption average
Standard deviation of average
Contact time for sorption experiment
Highest pH measured in experiment
Temperature
Batch desorption average
Number of replications
Standard deviation of average
Contact time for desorption experiment
Tracer feed concentration (molar)
Upper particle mesh size
Lower particle mesh size
Lowest pH measured in experiment
Ground-water type (e.g., J-13, G-1, etc.)
Atmospheric conditions {(anoxic, oxic, or other)
Solution to solid ratio {(volume:mass)
Shaking position (horizontal or vertical)
Rock formation name
Rock formation symbol (e.g., Tpt)
Drill hole number (e.g., J-13)
Sorption category (defined by internal documentation)
Depth interval (ft)
Sorption interval (defined for transport modeling purposes)
Saturation (unsaturated or sturated zone)
Cation exchange capacity of sample (3 methods)
Surface area of sumple
Surface site densities
Site-binding constant {calculated value)

32-34. Sources for all data included database
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THELTOWAORERTHEY,

(4) apA F-FRgY - ~77V7T

HAEEBYIC L ABOHMEICEL TR, Z=Z0HELLOIKHLTEF ALK
XhTV3, ¥k, BRABBYICNAT, LGP THRFERYERT 5 aEN:
bbb, thid, FREVXUVEEEEENCSREOFRYNEGEN TV H55ICH
%&énéetbb,ﬂﬁuu,:u%F@&EﬁEM%?%Mmucm%ﬁﬂéﬂ
{, RIBMEEREE L X D - TR,

CokH, aoq FEsEAICBEUTIR, BEHRC0C0 club LFREHBCEC O 7 —F
YT N=TH, BROIOA FEFBREOBIEEZRB A OEPSHEL TV 5, (0
00 club TW, 204 FIKET3Z20FRME (EEERAR) TOY YT Y v 7D
HE£1T9 & bic, ZoOHTFRbTOFTEYORUOHLEEERE L NAVTITE -
T3, E72, NAGRA ®SKB Asthilsé 5 - emicrobiology in nuclear waste dispos
al (MIND) iKBHE BHAF I N —Td&H 3%,

—fEicanA FEE Y F ) ARR—1 8ORICEZ SR TVEY,

DA Lo HEER, BEroESh, BORUMEZE > TREICHE
Y5,
@EKITA FAFNTHY, HHEREERETE B RECS 3,
OmstEEIER 2o FCREL, 8Elaoos FEERT 5.
@HEATNERT, #YE LM OARICBFEREN LR T 5,
®aoA FRFO-PRENBECREENS, 13
@z FRFNRFEEORNICLD, ENEEZE-TT 7 EATRERLRIRIRS
BZEANEBITT 5,
PEo X3y +) AL T, RO I SOFREHFELANICHAEIN TV S,
a)B—ghEdhozo4q FERTOBTREUVRRE
Jo4 FRFOHER, BEEHCEELTESINENOFEETREICX
-~ TihE D, BEEICEERREE, Jo04 FEREZhichdrs4h EA,
London—VYan der Waals /3, ERX_EE) OBRHICL->TEZE 5,
bYHITFARBROEHK IR A FIC X AR HEEORE

S IS T A AL D o FEEYORESENOHEICIE, B
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WASTE PACKAGE

NEAR FIELD

X—18

"FAR FIELD

amA v+ 04 »
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AR ERERAETE L LD B 1 A 3 HEE (CEC ) ORETICE-T
LENh3,
I —ETRIC K B T ER B D AR
HHE, BEECEEEEROEMICKD, BHEEEOSANL LEET
T RS EH @RI ERLZ LB EI, MRICK 3304 FERNIEL
%o

(5) ERBIUBAA Vv BEOHEE Y

COREREALTE, AF5, I-—nyRZLTRAAVYVFETORRESDICE
BEOCHEANRAINTYL L, Z2OFNEFIVROT—FORENTEONE LD
Kl t, e OMEERICLBE, 14 VEBEOHEMNUO. OBRItcEE 2k
IS CTRARELBOVI ENDO->TVED, COFREZIVBVWEEOCESICH
BT 5IC3FERIEL OREEENH B, Thid, B5CUADBETDT — 7537
W kd, BBERICHTEF—IRDBWRHTHS, bL, BEEOESIVIRE
HBH2E L RPILE0THNE, HROBTRICOASBEBEELZI LIl
B,

3.2 CHEMBAL 7o vz pV
B7mY=z% bid, CBC MIRAGE2 0 75 AO—RE L THEbNILLOT, —If,
0FEL Atz D3 EMOFEHERTLTVWE, Z07/0v 27 b, HEREEEFLO
WL S FEFICBAT 2 O TH D, EF Y VIV EBANFETF—IN—ADVE2—-D 2D
HHICH L TIRDA 2O RF—-UhSERENTVS,
QRF—V 1 ALFEEHET T VORIE
@QRF7F—V 2 RRERUVEREMESNRE T — 7 OURIC K 2 LEEHREGTEETF IV
D FEEE DA
@RAF—U 3 . HBERT T TV OWRIEE
@RF—V ¢ ERREETE T VOREE
UTRERTF—VORNBTIC>VWTHET 5,

() A7—-v1, 2
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AF—=V 1T, HENTRDENEEDr—A0HEE, 5 >ORBRBZEFNVY
RAFLICETE, 2PTBOTFA M —RRXO2VWTEMENG LD I - FEAVWTHE
AT -1, TOHE, H40EFVOBEIC O VTEIRARSEI OO, BRI
NFFRVEINGh -1,

—%, A7—Y2TR42ORBOFRMNEZRPERETOBREEI, 1907 —
RARDWVWTYIalb— b fTlHRbNT, BRaN/4D5DF X ¥ ME, Mol , Go
rleben, Maxey Flats , OmanT# b, X7—V 2 TRHEEOERZLUTOL S IZED
7o TETADNERESZ2VIRENEXRTOBEERECERIIRBRL TS I &%,
SEENH DV ISEMMNCEEAT A Z & (qualitative or quantitative evidence tha
t the models accurately reflect laboratory or field observation ) J o 2K
SHEHDSEIT, 420HA FO3 5322V TRO K > REBIZ2 VO CHREN
mani,

DMol ALK BIF AT 2 F ) A4 FOBRKE
@Gorleben T AV LOBFREETAL 7 = VEEBICK BTV F /4
F D EE(RTEZRK

@MaxeyFlates : BkDEMAENM: EHIEE M/ BILRETOpROZEAL
Lirl, ThOoDHERLSTERETOMARLNTZHOTHY, RUEHABROINE
ETREETE LD -1,

(2) R¥—v3, 4
62D YILNRTF—VITHAVWSHI, 2095, I D2FEEBEERKET IV
THY, RIREFABITARAPICHELATNTVS, BOD 32, IEREVELE
FNTHY, CEEEBHELFTRELOMTRIE LAENTEDN S, BRI
Hl-TlE, T, LEEHLIAKBZHLEITHBICHITT R MTRbARI, £
NICs [ EHEVT, EREENERO BT o, EREER, AL MNARE, NS
A MELTORE, EXEEKEN~OKBLS bV LOEAD I OTHS, WTh
D — RBOTHREHRTE BRIED LI NI,
AF—V 4T,
OEFAEON] BEEZRXT =7 LOBIT

@Fontainebleau BN & Bkt
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D2o0H T LRBRIHEEL -, HEDECOBRRZIBONLE LT, 32D
AR S OEREEE D < BRTBE LN TEL,
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3.3 HIIRILZ T — & R — XD B & FH

BAEF— 51, HEBLET ORI alb—va VB TRESLHOTH Y, &b
DEIIT, ZOF—FPVIab—Ya ERKBLEEREESEE52 3, LEX-T,
BNEF— Il 27— I X —ZA0OHKHEE, HERMEES ORI V—Yavitd-
THRECEELEGREF-TVD, BETAT /X~ T 3V E 2-AINEA &1ARA
KE-TRERTVEN, THhoOlVEz—~id, BiEd20WREFRICEVF—FICET 2
bOTH B, Ihid, FLOFRBANEF -7 2RBHTI2ERIKDVITEDATORL
CEERLTVE, EOFERIF, #MTKROS 2B ICHT Z2EBAESEL VDI,
FEEUNZ BB EHBEFELONE, THIELTIE, CEC AMIRAGES Y 2 7 +
ABELCIEHE, MABHT— 9 OERETR>TVEY,

—REANCENETF -7 ONER, FTAOHBIRALE, E#EL 7 LY, E#ET L b
DE, BELRICHL TEEERI>VTIThRE, JOLHIUTF—Fi, BF, Boh
REGTOBNMNESN S, FIZIE, NBA BERL 27— X—X, CODATATI298. 15K,
105Pa £ L TE O/ A VEBEODDIIYVWTESh TV S'Y | HFEOEHE LTI,
INSDF—FDIREESIBATITI TEMEL, UL, ThodfEld, BEELEBIC
Z{tT50T, BECHEOBRADZTOEMBERALKICEHT 5 2 & HCODATATIE
frhhitnd, %7z, EQ3/6 BED 7oV 7 TR, BEOAR LT, BATTFIEIH
544 Y RUBLRETOF— s OE{LIERIhTVE Y | 8% F— 7 ZBENE
Vo200 CELT) BEERHETH S, BENMEVBREICE, FOMAICBOWTEHENRD
UODEIDRADHSBVOT, BEOEWF—72AVTLEHERE L f- k(37
DAY Ialb—va VOFYHMES KAFREED S 5,

T—FIR—ATE, 1A yBEFOOERIPRESNIEENES, Z20BEICE, &
A4 AETHEINEREREMET 2LEND 5, TORIC, FEREHENEHVS
NE0THEY, FREEBEEDOREL bAMEECERN S S, S5, BHEOEROT
—HINR=RATHE, F—3 LIZRTLIICEENBEVEENMRESh TV I ENEL,
Linl, EOEE (300 CLIT) T3, S EHICEET 2BHRERCEVDOT, &
FREZEVRETHOBELERTE, F—I/RX-ROFEHARUVEEEEELIZV I 2
V=¥ a ZIZZETIRE, E03/6 BEDO OV 22 PTW, TOXIWNREEITHST S
fe®i, kinetic WK—~FWEERDEFAANDHEELESOGNTVEY,

MNEF—~YTEELIELIE, Y bolP—, BHIRXALFREOAEZEICFEINE
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WIZETHE, JOLDICE, BLOF—F2EDTFEORVKI RN _RELER
FOTRB S ENBBETH S, Ei, A—RAETOERTHEORELSHMEDRIEZ
ERBHBOR, EEBOHMFEOZEL LHELITHB, HLIERTR, 9AEDNET
BELRD, $2EBTHE, T—IHolELIEELDE, LML, BETETF—FNX
— 2T, ARFELLCHEEEELTHRL LS K bOREVONERTS 5.
£—3 2%, TAYLIA(IID DOformation ponstant%’r, e OERNMANEBFED
BOWESICEELIERTHED, 0k, ERHRFEOKEIIHL T, HAEN M
HTEBKLTOWEOKERE bEA 5, &1z, SUPRTEE S 3 FI, #I0F— R
— AT, BEEPENETF—720ETIH0THLY, TOT—IR—ARPREFINT
WA MRBEXTEY, THEANEERALSEIOFIATE LKLY, HATH,
ZOXSEHMICETAREANT 7 2 NET 2L ITERZE L TLEHEZTIDEN,
ThE, BRICBOTE, SN SHBMERICA - L ARIEEA ST, HEOHNE
NOASTTAPDIWI EDREREEZEZ NS,

PED XSz, hoBEIERL IHIREEF - RX—XOERICH - T, BHT
BEAETIONEROLSKEbhE, £/, MBEEEFVOHBIEEE VI IEALERL
Th, hOfH, MOEE, BETOERER,roffRESNITF-—IXN—-RAOFHR, #
EOEEMNECOZLEORITICRIEL2THA O, EBNEHRTEZELVLW SO LED
ha,

EIAT, F=IR-RDLHI—D20OKBREL LT, F—IRX—-RAHhSEHMRLFET O£
AYIalb—=Yarya—FN0OT7 -3y PRRETIRELNLBORRINTV L, &
TR, BELEHOBE, RELEERS, EALBRES, BELBEIN VT —,
EHEHEMO0ER, BELEHIENOER, RUEULZZ00ORSOFEELEORHFRE
BL, #NESATISLRERTS Y7 FOFRLED SN TED Y |, F—y2ER
Lo BEETZTRLHBENTLS,
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F£—31

EQ3 /6 0EBEMEFL 1Y

Name

ENDMEMBER

SOLUTION MODEL

{Na,K)-sanidine _

biotile

saponitite-tri
(trioctahedral)

smectite-di

olivine
orthopyroxene
plagioclase
carbonate-calcite

epidote-ss
mordenite-ss
phillipsite-ss
stilbite-ss
garnet-ss

chlorite-ss
dachiardite-ss

sanidine high
phlogopite
pd-oxyabute
saponite-Ca
saponite-K
saponite-Mg
beidellit-Ca
beidellit-Mg
nontronit-Ca
nontronit-Mg
montmor-Ca
montmor-Mg
fayalite
ferrosilite
albite high
calcite
rhodochrosite
smithsonite
epidote
mordenite-Na
mordenite-Ca
phillipsite-K
phillipsite-Na
stilbite-Ca -
stilbite-Na
andradite
clinochi-14a
dachiardite-K
dachiardite-Na

albite high
annite

saponite-H
saponite-Na

beidellit-K
beidellit-Na
nontronit-K
nontronit-Na
montmor-K
montmor-Na
forsterite
enstatite
anorthite
magnesite
siderite
SrC0O;-cal
clinozoisite
mordenite-K

phillipsite-Ca
stilbite-K
grossular

daphnite-14a
dachiardite-Ca

Ideal
ideal

ideal

ideal

regular

ideal site-mixing

ideal
ideal
ideal

ideal

ideal

ideal

ideal

ideal
ideal

#z—32

tof{ty EICE T A7HYA(IIL) @ Formation Constants

Reaction log K
Am** + OH = AmOH* 7.41
Am** + 20H = Am(OH),* <12.00
Am®* + 30H = Am(OH),° 18.20
Am** + 30H = Am(OH),® 26.60
Am** + 30H = Am(OH),"™ 25.10
Am’* + CO,* = AmCO," 8.26
Am** + 2C0,% = Am(CO,), 13.30
Am** + 3C0,% = Am(CO,),* 14.95
Am** + OH + C0O,” = AmOHCO," 22.60
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3.4 T FUBEOTIK & B

LERIG & EBITOBKIER, (CROTERES 5V RRIGRERS X OBHRLR
FERTHRShIEREEFATEINSD,
MEBTHECBI 3 LERIGESET2E, -1 90K 85'Y
VARVATH, RISEESMOBESE/LSEEBRLD bRIMGES, THIEE
LERT b L, RIBHENRD ML RFNBRHEENRD LTV HOIAT 5
NTW3, HIGEENEL ATERNTHEHOR, BATWERRTROOTHEAL{LE
EEPBEOL-THWBERETES, UNBTR, H—Kit (—DETORIE) &R
H—Rit EROETORE) KA 5h5, ZLTURLMCTH, BERE BEeA
F VRIS & EIOIERIG (. . BLET. SR KAYE I e
T&5, JOLHIBRBERE-THF SN 6-2507 3 RE, ThEFhEFENLTERLH
BJRETH D, B I ENTE S,
VARVADRFUEEENRD L 2AFTUT, RREDVEHAVLRTVEEFIE,
closed system LFEIEN B HDTH S, hid, BEEI SBERILEL-PEFERIGERE
T, FRTHURERECLS I EAEEL, RASSONBEOHAD BTV, —F, H
HOMETE AV STV BRATHOEETE, SRSBMTERN SRR 1
WEDH B BNEARDSHY BN, RELFBCRELEVEVI EFATRITSRS
ZENHB, TOLHERKIL, open system EFEIZN B, DANNATIHEFEEIREICHHES
N, EEHREAVEROEVEERTEELVOT, T0LS Topen systen &N
EFLTRDRERIGEVRIGRBEETFAVERS LTV S, BY/6 MEDOT DY = 7 TR,
EDBENBL I 2l 5 VEFRS bIc, EiEh SRR - KBRS EF LT,
BENRRIE TS, BRORAOELEEELEFVERWTORNETTES &
e — FERETEZENEIhTNE!Y |

ZD & 3 open system Eifi{k, WE, BOBTOA 1S —HNETHEERIET, 7
CFEASBRTRBLREEISEVEFVEBLNS, JOX>BRMOVFEOTE, Fitk, ¥

Vier —SVy n,
1

vrer (3-1)
CCT, ny @i BHOBEMSEHOENETHEL, Vi &VT i3, i HEHOMELREV

(RENEZFHR) OFEHETHS, ChERMICHELTHAT S EROX S ICEIT S,
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ZlVi n;

a8a i av™" P aveT 4T
— i 4+ . l}
dt (Vrev ) # AP o1 6T 81
ni dV: éP ovV: 8T
-3 { - + + o o]
ey dPor daTédrt
Vi dn,
-y -
Vit drt (3-2)

IIT, BLAOE—HEE, REV BEEOEMEHSbL, FIHE, SHEOREENLEDH S
blTWwa, 2L T, BEZHP MO VEHOE/LEHobLTWE, ORI, £ D
Be, BREOHICHEELINATAVONS, Z0XIKLT, #MOELEOENEE
BLiER{ s, SHOERFARLERERFNEZELLTHLY . TITORELR
Eid, mEPHE, BROoBTRREEZS TR KRHBROMIC, RIENEHICEZET I
ETHB,

ChICoVTIR, MER0.Z OSLEERTREN) CTOA 707 ) v EREROKR
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