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& LT 1,000 Fta & Lz, (£72. 3B L LTHTAKS T U FITBWTEBITIHI#GE
Z W9 5 500 A (20, 000 FERZ) IZ DWW T H A L7z, )
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BWREREEK ST TCHMT OILERNELITD, TOZHEKL THITTE 2
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DR D HEB KRR L~ DT ) R DBAT R QLS % 34l L 72,
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LW TELMRITa—FRTH D,
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MELOT VT ) Bid A FRMEORBBECRAICMA, KRICIVRESNLD, 1
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KITDZEell, —FH. | BEEVHRBERICOVWTE, +5RERGE - H—HF
ER) IR (BRI, ZOME) R ETENTVWDL D A FRMBEINBREL
TL D7 NVA YA, BREENPOEL T 2\EPHEEKEE LICEER L ESE
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(3) #ft T~ /KA Bk
J5E T M B i 5 JE 30 0 M R OKAR AR 1Z . RAK THIER AT O T K TH D & v D Ktk &
SExMEMFEITOHRKE RAELDOFVEHE2ZELLET VHTK
FOHP (Fresh-Oxidizing-High-pH) @& S M4 2 Z & & L 7=, AT CRE L 72 H F/KMLAL
21 RITRT,

Bl RE LT H T KA AR

pH 8. 46

Na 3.22X107mol/L
K 5.79X10°mol/L
Ca 1.01X10 "'mol/L
Mg 6.50X 10 °mol/L
C 3.54X10°mol/L
S 1.00X10°mo1/L
Cl 4.40X10mol/L
Al 3.61X10 "mol/L
Si 3.40X10"'mol/L

(4) #ed AR L ORE

(1) EEFKMEE T O IR K

ZITEH AR A M (T =R R) & 3EIRS LA M ER & L7z, B K
P OWMIREEIT 1. 61Mg/n® L RRE LTz, #EEKIEE O %% 2 &

[N

B 2K HEEAKMEE L oYY
Cal Ry "I A (7 =K K) 30wth
Tyt A b DERESIR7)]

Na—Mont Ca-Mont K-Mont Mg-Mont | Btk K=

mol/L_water* 0.33 1. 94 0. 06 0.23 2.94

*] 0 ZERRK 1L k9 D EM) D W) E =B
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(i) B Y mF A b OVEHREE

EFUEY RS A FOBEMEEIL TRUI2Z KLAR— RO THEASN TR EHBHL
7o BAY FHKROE pHEROREEZEET D729, Sato et al. (2004) VA E
EFV S A MBI EZRWTH A O pH §:F (8~13)I281F 5 7 1 — Z )L —ill THIE
SNTZEMEEOFRER LD . pH OBEEE L TR 7o imE MR & P fricBmr Lz
GAEoEyEY BT A OBEFHEREIZET D EAEAEORIT OV T, Cana et
al. (2000) ¥ REEY BF A b OBEMEERRT —FICESET 19T 4TI
FoThkbDRBAZEDLEEEN L ZH 0, O T, 7 Ab U HESMT
1%, Cama et al. (2000) X557 /L7 U S5 TR O T2 IR FREE D AGrARAKTFHEL U & |
KON SOVAGrAFHE (L ) AR BRER) CHWMIREN /NS R D Z LR HE I
TWHZ EEE2K) 5, Cama & H L=,

RBVE2KIZEBT SEET O B FREERICB T 2 & 10 277 (B 21
1E+2 13 1X10* Z2/R"9, LAF, Ffk ).

Fo. WO KISEREIL, TrEY RS A FOHEERME LT Yokoyama, S. et
al. (2005) 102 T N,-BETIETHE B &SN /g2 HAVWTELE Y 2F A k lmol 2472
D ORGSR IEEICHE LT L7,

177 - @2037/RT . g _
Rate = (4.74-107¢ - ¢ ~3°S7/RT . L+ 170 e®67/RT
( 1+ 177 - e20.37/RT . Aopn-

0.0297 - e2353/RT . q .
. 1+ 0.0297 - ¢2353/RT . a0 ) “Amin - {1- exp(6 -10710. 2 'AG?’/RT)G)}
. H-

(X 1)

Rate: o F U 0 F A bOEMREE [mol/s]

R: KK EH K]/ (K-mol) ]

T o ki EE (K]

apy- : OH A A > O &

Amin @ FEW) O FUG 3 1H 5 [m?]

Gr: IEDOX 7 2 HH T 3L ¥ =24k (L% HF7) [k]/mol]
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(iii ) 527 /K MR = 0D 375 K AR 0 oD 2238 BT A 5

HERAKMEE L OB AKGEEIL, TRZKLVAR— FOTHHAIRL TS, XY M Ak
(T LBk & R G T TR DB KRB O RREICIES & GHE S (2005) V3R 72

N T A EFAKBEOBIRA A 2) 2 EH LT,

K = 101.30'6‘{ . esme3.48-Ci . KO

f: 71—:‘ L/\ Ci > 101.4—9'ESP—1.0@ k % . Ci — 101.49'ESP—1.0
K > 10163 eme=024 . g D L X K = 10163 eme=024. g
K>10-10530 & &, K=10-1075
{(0.91 —1.57 - ESP + 2.00 - ESP?) x 10713 x g, 744569 ESP
K, =

11.4

e
(0.91 — 1.57 - ESP + 2.00 - ESP?) x 10713 x 7,0744~569ESP ( 222
7.0

72720 Ko < Kolgsp=1P & & . Ko = Kolgsp=1

Ci: ZERAKDY &EA A IRE [eq/L]
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K : % KEE m/s]

HEF KM L REROBERKEHEICE L Tix, XY ESBIC, FEIMIIRT LS
B 72 D FKARB A FFOM BN L TESI & 22 5 M OFEKIEE B 21256 O R EE
D Z KPR 5 (Gl kAR 20 TR L 72,

L | L, | L, Li+L,+L;
KT > [> KDFEh >
K, | K, | K, K
L+L,+L,

K =
B KR L/K,+L /K, +L /K,
%3 ST % KR D % E (B.51)

(iv) #d KM L o JEHUR L
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Z)O )O
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FEEMHR M CHEAIN T DIEA LV FRMEIO S L, RIEBELX LVOES %
S LT,

E. 3 HEEWMBRM O FIET L L ORSIIEMELA & Lz, WIS
OB EFFEIE, LVICRBEIN TV IRESEEZ22E L, 2RULEZAEEFHE
TE, WM E LT C-S-H v, ~"A Fa 2y A, = b A M (RE
Al,0; ¥ 79 A k), NaOH, KOH #fHE L TH YV, XA FRHE Oy FRIZE
FREDHBIZBNT, EHADOBEER®ES, EHAERET VL THD I LR
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BE, ELLDOERMFIIEVTE, BMIZOVWTIEHRISELARNbD E LT,

a. 3 5 PEIEY) B it i
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F3E BA Y RRMEO WL (3 5 BESE Y

i &k (C)
C-S-HZ7 Vv | " FkuZ | = U | F7H% A | NaOH KoH
VYA R Ak
mol/L_water*! 9.51 0.33 0.04 0.94 0.03 | 0.03

*1 : ZEPRK 1L k9 DI D W) E =B

b. 1 FFEIY R

1 7 BEFEY) L ER

fEAT TRRIE Lo A > b RO W1 SR WAL R & 55

ik CHEHINTWVWIEEEZSR LT, 1 SEEEWMIER
4 FIRT,

AR BAY DRMEOYIIGL ALK (1 5 58 34 3 3% i 5

2
x D

il & 44 (C)
C-S-HZ W | "o Fus | = U | F7HA L | NaOH KOH
B A b Ak
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*1 0 ZERRUK 1L A3 % 85 0 W e AR
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X e
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(i) & 2> bRMEOIL R R
A PRME T OIERAREIZ OV T, A Y FRMEBHIR BRI LB

HOMERHL (OOEN) NBEESND 2D, WEBHNERNKREL 22 L%
FE L, IEREE LTHBEATO N F 7 LKOILERE (2. 27 X10°m?/s ") %
BRE LT (EBREDRENERT D VG HEIIRES AEDL LD, ),

(6) ARk ZATE LI kW
T AL NRMBE MU KD RO U 72 e 0 s KRR+~ BT T D BRI S K

thorrEVat A NOEMRNEL D EZERAKFO ST AL H DLW E Mg Evvo Tz
A TH D IEF AL FREOBEN R 2 I L U SIS Clfafn t 720 flx
O WRIEMDILIET D EEZ LD, ART D IRIEMOREIEIZ L - T, ERMRS
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pH, ZERRENE L., HHERKEE OB KMEICHEL KT T AEREERS D,

SCERY T, B A Y PRMEL L BROG U T VRIR L BT D RRMEM (N R A R REED
DI FBIZEAL D REPEIC DWW T, EWNRBRME R, BET 2 RAREFANLHELNDIE
WIZHESEBREIT V., SR RORMICIE U CTARMEN BV & S - %
FLHTWND,

=07 DRI DAE TS FREHE IS TIRE D b O TIE e < RS HE Bx
2D, L Lt ROSEEICET 28 AI3Z U< ROSHE O R 8 2 E BRI K
By 20 FIRNETH D, Y TlE, B FERNICRE LRI (LER) . ZEM L X
R RS RN HE22 T8 T ) (MERTERRD) IC 0 L BB O EE Y TV A Z2EK L TV D,
AT TUE, RS D WREMED B D IR 2 EIR < MRS D72 0Is, EREMDL
EMZ @L< ORI EZBE LT (6K,

D

e
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#6x AEREZEE L RIEY

74V v A R TN—HA K C,ASH,

gV 7FuaT A~ | AP A b C,AH,,
[HER S Fr~<A b C,AH g

C-S-H 7 /L Ik K= T—LFA SR
= hUHA B U KA B AV A b

T/ YN T7=—h 7T A L NAmT 474 b
NA R ZrY A~ |g—FrZA b 7 U —F VIR
A 74 b 474 b 2KAE

RNV ETHEA B

Flol 1 TREEDHRMER TIE, BERICGENLLIREEA Y PRGEORY b
A FBOSE LT R DERT DA REME S ZEADBND, £ T, WEEBIHRL K
L LT Na RO Ca B0 lE O MR M ORI 2 E L2 (BB 7 )., 1 SHEEHM
R R L LTZRAT T, B 6 RICIMAZE 7T RE2&HE LT,
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BTR HEBAEBELCEICAEREZEE L R (1 75 58 3 Rk i 5t TR E
EQoR./ 3N it It
Ca;3B,04 Na,S0, + 10H,0
CaB,0, Thaumasite
CaB,0, = Y HA b
NaBO, 2 KAE
Colemanite

(1) BT — 2 _— 2R
BT — 2 RN — A%, TRU2 kLA — k@ Cfi FH & Tur7z JNC-TDB. TRUM® % <X —
AN C-S-H Z VDS % T — 4 & L TA Atkinson "W DOF —Z ZBM L THEHH L7,
1 SREEMHERMZR ClIEA S b - XU A MEEEHZE T TRIEFERIIEEN
EHEIC KL DB LHMT 2720, MHAFTOAL GV RENFHREICRD ZENTRS
b, TOH, A A VRENBOFEIRCHLEHAATRERIEEMETT VEH WD LE
WD, T ZTIL., PHREEQC IZ[FMH & CTW D SIT £ T /WK L7287 — & X

— A (sit.dat) Z H\ 7z,

- TR R R
(1) #ZAKMEE Lo EBRENRET VE LESE (5F—20)

HEB KR LOIBREET VA ERELECE VBT A FOGHREEA KL T
DB L7 BLER 22 E 70 (BN 3) T, #Ed KM 1 0> 55 il 0d /K AR 2 oD ke ) 22 4L
Z AT A REAR L 72, 3 5 BEEEM R i A% 0> HE K MEE 1T 31T D AT K AR B D Iy
MZELOREREZE 5 KT, 1 BREFEMMR MR O #E K IEE LI T 2 %5 Mid& KR
DR ZELOREREZE 6 KIRT, /o, 3 BREEMMBMR O EEKEE LICBT

D BRI & KRB D4y A X & 5 T  HEEKMERE LN QIR AR A AT X A 5 8
I, Z2F L& LTELICT DY oz a3 2 SRR N o pH, Ca Ji% BE 43 A X % 25
9 KNZRT, 1 HREEMBR MRV THRERIC, EH KM LIS T 2 LR &
BRI D3 % 55 10 KT, #EFE KR LA OBAAHEMKR MM ZE 11 K2, 35
ELTELCT VA iy & e T 2 R E N O pl, Ca ESAMAX % 5 12 KITR
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&/ 10807
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i
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[
4
2
0
0 0.5 1 1.5 2
[5]
Dl

20, 000 4% (%)

pH

—a—Al

B [mol/L)

LB [mol/L]

300year
1.0E+00 14
1.0E-01
o — 12
1.0E-02 - e
1.0E-03 10
10E-04 5
1.0E-05
1.06-06 &
1.0E-07 4
1.0E-08
2
1.0E-09 L2
=— 5
1.0E-10 0
0 05 1 15 2
[

300 A&

1000year
1.0E+00 14
1.0E-01
12

1.0E-02
1.0£-03 10
1.06-04 8
1.0E-05 =
1.0£-06 g
1.0E-07 4
1.0E-08

P & - 2
1.0E-09 D —
1.0E-10 0

0 0.5 1 15 2

ol

1,000 4%

pH

19 1 SRR B OS5 E KR I 1T D ALK D 3 A X
(r—2Q : HFZKMEE OB E B MRET LV E LELEE)
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SREE [mol/L)

A [mol/L)

B [mol/L)

Oyear

1.0E+00 14
1001 12
10 —*C
1.0E-02 S =
8
1.0E-03 3
3
1.0E-04
4
—
1.0E-05 3
1.0E-06 0
R 3o WA
[ Rt
800year
1.0E+00 14
10E-01 P =
10 ——Ca
1.0E-02
panett® S020800080 8
1.0E-03 T
6
1.0E-04
4
—
1.0E-05 2
1.0E-06 0
800 1%
20000year
1.0E+00 14
1.0E-01 2
10 ——Ca
1.0E-02
8
| _oaa
1.0E-03 I
6
1.0E-04
4
—
1.0E-05 2
1.0E-06 0

%20 ¥

20, 000 4% (%)

B [mol/L]

A [mol/L)

1.0E400

1.0E-01

1.0E-02

1.0e-03

1.0E-04

1.0E-05

1.0E-06

300year

—

1.0E+00

1.0E-01

1.0E-02

300 A&

1000year
14

12

10 —8—Ca

pH

—

1,000 4%

1 75 5 W PR i it 5 D 5—5-HL B B A Y O AR B (pH, Ca 5% E) 0D 53 Afi [X
(r—2Q : HFZKMEE OB E B MRET LV E LELEE)
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PLEXv ., ESMR i ® a2 258 U dk RS+ o B Lo KR
1,000 FRICB W T FREOMEICESXHRTET S (F 8 K),

%8R ALFEHR B ORI R

3 7 BEFHEM B R it 7% [m/ s ] 1 5 BE =W PR % i 5% [m/ s ]
r— 2O =20 r—2O" =20
0 4 1.00X1071° 1.00X1071 1.00X1071 1.00X1071
1, 000 F-%% 1.01x107'° 1.02x1071 1.42Xx1071 1.84x1071

*1 : HEE KR L OWHBREET V2 ERRLEECE) S A FOGABEGZEELTD
PR (A 3) & T 2 BERNMREEL LIS E

%2 B KB L ORRBREET VE, TrEY A FOEIEGE 0 L LHAMICZEREIC
Bl 2 &) Biftizeik e (B 4) & LIga
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4. % 3CHk

(1) FREsLZ . =JRSFIL (2005) @ X M A R REEO BN 75 K AR 0D 28 3B G A =X
JNC TN8400 2005-029

(2) Parkhurst, D. L. and Appelo, C. A. J. (1999) : User’ s guide to PHREEQC (ver. 2)-a
computer program for speciation, batch—-reaction, one—dimensional transport,
and inverse  geochemical calculations, U.S. Geological Survey,
Water—-resources investigations report 99-4259

(3) Parkhurst, D. L. and Appelo, C. A. J. (2013) : Description of input and examples
for PHREEQC version 3 - A computer program for speciation, batch-reaction,
one—dimensional transport, and inverse geochemical calculations, US
Geological Survey, Denver, USA

(4) Diederik JACQUES, Lian WANG, Evelien MARTENS and Dirk
MALLANTS (2012) :Benchmarking the cemdata07 database to model chemical
degradation of concrete using GEMS and PHREEQC, NEN/RWM/R

(5) Mikazu Yui, Hiroshi Sasamoto, Randolph C Arthur (1999) :Groundwater Evolution
Modeling for the Second Progress Performance Assessment(PA) Report, JNC
TN8400 99-030

(6) ERAFEREGR, BB 1 7 VB S (2005) . TRU BEFEW AL 73 B Beas & —
B 2 W TRU BEZEML /W EIY £ & — JNC TY1400 2005-013, FEPC
TRU-TR2-2005-02

(7) Sato, T., Kuroda, M., Yokoyama, S., Tsutsui, M., Fukushi, K., Tanaka, T. and
Nakayama, S. (2004): Dissolution mechanism and kinetics of smectite under
alkaline conditions, NUMO-TR-04-05

(8) Cama, J., Ganor, J., Ayora, C. and Lasaga, C.A. (2000): Smectite dissolution
kinetics at 80°C and pHS8.8, Geochimica et Cosmochimica Acta, Vol. 64, No. 15,
pp. 2701-2717

(9) () B A1 J10F 72 B R #4648 (2009) @ TRU BEFEM OALER - ALy BRI B3 B A5t
BH¥E SFRK 20 45 £ 45 — JAEA-Research 2009-046

(10) Yokoyama, S. et al. (2005): Atomic force microscopy study of montmorillonite
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dissolution under highly alkaline conditions. Clays and Clay Minerals 53(2),
147-154

(11) JR+ 138 B R A B (2007) 1 I3 S AT MT RO B D FASMERE DB 2 7 —
B 5y 55 7 RV B O K BRAZ B3 2 BAMEAT — . NUMO-TR-06-01

(12) Morihiro  MIHARA, Ryouichi  SASAKI (2005) :Radio-nuclides Migration
DAtasets (RAMDA) on cement, bentonite and rock for the performance assessment
of TRU waste repository in Japan, JNC TN8400 2005-027

(13) (Bh) B AR SIS0 B S B A% (2015) @ Rk 26 2 MBI ESFE &
A MR R R AR £ A v AL PR s

(14) BHA L2 (2004) : b E%S JEEHE DOE 5 i, i, =L, p-11.64

(15) /NHVEHE., #fEx KB —., David Savage, Randolph C. Arthur, AXHBA (2005) : %%
RS DLW TR R A E ) U A INC TN8400 2005-020

(16) Randolph C. Arthur et al. (2005): Development of Thermodynamic Databases
for Hyperalkaline, Argillaceous Systems. JNC, TN8400 2005-010

(17) A. Atkinson et al. (1991): Aqueous chemistry and thermodynamic modelling

of Ca0-Si02-H20 gels at 80 °C, DoE, DoE-HMIP-RR-91-045
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10.

11.

12.

13.

14.

15.

fRtr DT VIR (3 5 KT 2 TRER B M) oo 1
FEMNT D EF AT (1 B FETEM R HATE) wvvvrrrrnrarananennns 9

HIE TR AHEL T + + v v v v v v vseeeaeae e 3
BB AMETE T D W N B + + o vvvovrrmronennanenennanannns 5

R L AT Ib L B T 6
A D ARMEO WIS R (3 5 BEFE A M i) e 7
A P RME OISR (1 5 BEFEY AR S ) eeee e 9
TR D v v v v v v v v v v e s e e e e et e, 10
I X T 1 e 5 = 11
BB A METE T DT AKAREL v v v v vvrrmeneriene i enneaennanas 12
BB A ME TS b D HE BRI v v v vvr e rmemneieneienaaaeananas 13
T AL N BB DL AR - v v vrrrrrrnrai i 14
N D R N Y 0 . 1514
YR e e e e 1615

WWELZE L R (1 S BEIEY MR FERE) <o oeeee e 1716



L BN DF T IV (3 55 o T 2 5 B HE M ML 3k it 5%

HHEKMEBLOET LVE X om
AU NEMBIOEFILE X 32n

%ﬁiﬁm‘ﬁ%i@%?ﬂ/ﬁémﬁﬂﬁ%%unﬂﬁzéﬂ“ﬂ\éﬁﬁﬁ BE LTz,
AV PRMEOET VR SIZONT, 3 SHEEHHR @ﬁ/%%*ﬁ
E L. HER R O — ﬁét@ﬁﬂﬁ/*/ﬁ@ﬂlm(wm)@# @Eé%
Too 0B, 2 SREEMMERMHIL. 3 THREEDIK kﬂ@ODEé‘ﬁ{ZF&
O R T & 0 R D — ﬁ%étDODﬂﬂBﬂL{ﬁ@Eé@%ﬁuﬁ*lT 35
FE S $HL R e i D AT ARG R TR T D

- 3 BRI MR )5@
(2 75 JFE FE W L 5% i 7%

E’)%E&“{fhw HM 72 ONEE 64mX3TmX Tm
HERERE O — Y720 OAETE 3Tm X 36mX Tm)

t%/Fﬁﬁﬂ®%?wﬁé%@$$ﬁ®—%%tb@ﬂ%#%@%
k%@# YORSICRELEZEIEOWVWTHRET D, 3 B 2 5EE
oy P @fﬁ%ﬁ%@ﬂ%?ﬂmﬁﬁo¢®@txyk%ﬁﬂ@7
wamAﬁ JE PR O #EHAKMERE T (A, C. D) M UUAE#E B) ~BEH L TV
SHRBICKH LT, EKMEBL~OT A DY ESORELEZREL AEDL
ét&b\LﬁA EMTE CORINZT T Y pl sy A TR E LA (D) &k OV
B (B) ~DBITIZRVWE LI —RICHOWTE 2 5, HiEAKMEE - oK
%1&Lt&%@tx/b+ﬁﬂ@%&wi2??%%@: g% T 2.7,
S EHREEMMERMR TIL3. 0 THD, TN LV, HHEAKMESEL 2n 1T
5?%/Fﬁﬁﬂ@ﬁéi\23%$%@ e T 5. 4m, 3 S BEREM M
R T 6.0m &R D,

RN TIE, 32maz B ELTEB .,

B L TtHoREE W25,

A (25 :82m?, 3% : 136m?) 2m

TAVNRMH

(2% :259m°, 35 :448m°)

2m

2m 28 13m 2m
38 : B4m

3 5 M N 2 5 g FE W ML B M st o B EL W T [ (R G FHIC AL R S Im &%)

25 LK
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2. fRAT DF T ATEAR (1 75 BE 3 M 3% M

HHAMEBELOET VE S om
AU NEMBOETALEX 12.2n

HEAKMEBELTOETNVESIIHBBICEH SN TV DENORE LT,

AU NRMEBIOET VEIIZOWT, 1| FEEMHERIER OFIK %R
B L, HEREMO —KY 7 ONETIEDNE (24 4m) D ¥ DK S 2 E
L7,

© 1 BB IR a0 —RET Y OIESHE
24. 4mX 24. 4mX 6. 2m

AV NRMBOETAVEIZHEERMO L7720 O TED K
KIEDOEGOESICRELEZZ EICOVWTHIET S,

| BREEY MR OME R EMEX %2 FTRIZRT, 1. iroes v
IR (3 F O 2 SREEMMEERR) ] LRKICL T, EKEBE L ~D7
NV DEELERESAELL T —AIZO2NWTER D,

HHB KB LOERELZ 1| Lt DA FRAMEBEIOKRELIZ, 2.1
Thb, 2L, HEAKMEETL 2n 2T 5 AL FEMEOE XX,
4.2m 725, AT T, 12.2n 2R ELTEY, BLIZHLTHoRE
Itz b,

A TR

(144m?)

2m 15 1 24m 2m

1 %5 5 e Pk i i oD 8 1EL I 1 [ GRS B R & Im &7 %)

25 LK
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INT A — K 3. HOU T /K HEER
A% EH pH 8. 46

Na 3.22X103mol/L*!

K 5.79X 10 mol/L

Ca 1.01X10*mol/L

Mg 6.50X10°mol/L

C 3.54X 10 *mol/L

S 1.00X 10 mol/L

cl 4. 40X 10 °mol/L

Al 3.61X10 mol/L

Si 3.40X 10 *mol/L

%1 : PHREEQC I CF ¥ — I N T U ZAEEHO L HIZEHE L TRE

1 AL TEOVTHFENTWALETAM T KD 56, BRI KOH T K

(FOHP) 7% & L 7=,

T AL NRME L #EE KR L O b RSB 9 D B e a4y (pH, Na,
K, Ca, Mg, C, S, Cl, Al, SDICHEB L., TNUSNDTREIZHONTILTEE
LignwZ ke L, FRRogmai L. Na TF ¥y —UR"T 2% Lo
EEHAWSZ &L LT,

R KRR AN REAT (2 - 2 D R

J5E HE W L3 it 3% ) 30 D K M R KR, M ER R THWH D & A
YERMEERIET D &L B A PRMERORS BER L, A A R
BEm<, M7 VEOMRIZRD EZEZAOND, 4 B O T Z
HRITE A DRMEE OFHFHR 24TV AT KGR D 281k %2 Fhilgg L
oo BAV NRMEIOMAIT 6. & 22 NSRBI O WAL AL (3 5B
TR R) | 2SR LT,
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R U 72 H# T 7K O L AR

N FrKER | Ny piKER | Ny iKER FOHP
b R_FHEOE R K

pH 5. 30 6. 80 8.30 8. 46
Na 3.60X107** | 6.40x10* * 1.10x107® *! 3.22Xx 107 *!
K 1.30X10° 7.80X107° 1.40x10* 5.79%X107°
Ca 2.50X10°° 9.10X107° 1.80x10* 1.01x10™*
Mg 4.10x10°° 8.00X10° 1.60x10"* 6.50X107°

9.20X10° 4.70x10* 8.50x10* 3.54%X107
S 1.00X107° 1.20x 107" 2.30x10" 1.00Xx10°
Cl 3.60%x10* 4. 70X 1074 5.70X10°* 4.40X 107
Al — — — 3.61X107
Si — — — 3.40%x 107

(B FE D HAL I mol/L)
¥l Naj@lE a2 F v — I NT VAL TERE

FEEREZUUTICRT, I FKOMEEAZENL TH, & A2 FZMEE RS
L7z FADOHBIC KRERBEBWIZR OGN AR o7z, LN - T, ARD
MR KA R DAL, RENT OFERICRKEREEEZRITIRWVWEE LN
éo

A DRMEE KOS LT K DAL

Ny FiKRER | SyrprKRERs | Sy FiKE RS FOHP
R B P oE R_IK

pH 12.70 12. 69 12. 69 12. 69
Na 3.46X 1072 3.49%X 1072 3.53X 1072 3.74%X 1072
K 2.62%X1072 2.63%1072 2.64%1072 2.63X 1072
Ca 3.78 X107 3.95X10°° 4.10%X 107 5.22%X 1073
Mg 1.83% 10710 1.86X 10710 1.87X 10710 1.99X 10710

9.21X10° 4.70%10°* 8.50% 10" 3.34%X10°°
S 2.28%X10° 2.27X10° 2.27X10° 2.25%X 1078
Cl 3.60%x 107" 4.70%X 107 5.70X107* 4.40%10°°
Al 3.52X107° 3.51X107° 3.51X107° 3.47X 107
Si 3.51X10° 3.50X10° 3.50X10° 3.46 X106

(& = D AL 1E mol/L)

ZE BN

(1) Mikazu Yui, Hiroshi Sasamoto, Randolph C Arthur (1999) :Groundwater
Evolution Modeling for the Second Progress
Assessment (PA) Report, JNC TN8400 99-030
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INT A=A

4. HEF K MEFE + O W HA L Wy kL Rk

e
it
T

- R b A M =R R)
Nafle YU ) Ak 0.33mol/L_water
Caler®Vuat Ak 1.94mol/L_water
KBErr2atrAk 0.06mol/L_water
MgBleEY S A b 0.23mol/L_water
Bt K= 2.94mol/L_water

A IE AR L

s R RS A (T =R F)OELE R 30wt%
s R RS A M (=R R) 0L Y
EEIBRTFT AL 80%
FEE R 5%
JYUAXRMNTA K~ 15%
(T o E L, 7V A NANT A NERXARITILERIOTZ D, ff
Fr IS LW & LT E LTz, £72. 7 U A RMAT A MNEET)
FT— I R—RFE LN, AL R=ELTRELE, )
- HLPRE T 1. 61Mg/m® (BN EBRAS L)
- MIHIZERR R . 5. #EEE KR Lo ZERE ) 25 R
CRAEWIEERISE LW D& L, (U ISR, mT7vh ) O ELT
LR OMAKGIEIC LD pH EEMEZH T D, REWDITIZZ DI D
AT E END D, AN CIXEEEZBHT 22O KIE LN D L
L7, )
c =R ROBA A MY
NaZ 10. 3meq/100g™*!
CaZ, 60. Imeq/100g™!
KZ 1.9meq/100g
MgZ, 7. 2meq/100g

w1 0 AIHLEARBRELS 1.0X10 'm/s L7225 & D ITHEE L7,

25 3Lk

(1) BTMZZE, MBS, DR, —JRSFoL, Mgl (1998) « AL
DIUE R DNV 7 DRI R A b O AR R — B B KR
Ho, — il AE R M OB AR 2 —, PNC TN8410 98-021

(2) BEHE., NEFHHE, LR —dk, A BT, mMEm, K ER (2005) :
KRRV A R RBEEM ORI ZIET AN THERKOEE 1K
SIS HE No. 785/111-70, 39-49
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5. #Ed KVER 1o H1H 22

.

T 0.41

BUER il W DR E T 40. 6% AR 1. 61Ng/n® X 0 BLH SR B H) & A T
0.41 L&RE LT,

55 it
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RTA—H 6. & A N RMEEOYIHAFE AR (3 75 BE HE W) P 5 i X
T C-S-H 7 v 9.51mol/L_water
NA Ka ZpHA b 0.33mol/L_water
T kU HA K 0. 04mol/L_water
F7HA b 0. 94mol/L_water
NaOH 0.03mol/L_water
KOH 0.03mol/L_water
ek S HREEMMBRMRORIEBE L VOEMESEZSRLEZ, 2R Lt

AV NOEATIE, BF AT I7HMANZEAEINLTWDZ b EE
RNV ETZ Yy REALNEHA ST N EZy, &2 T, YIS KDHE
EHFEIL, LHOVICRHENTWE 754 T viamaly V7 a—A
A > b (HFSC) O ISE M O B E HiEE SR LT,

B, B @, BTG LR L 0L L,

3 B BEHE Wy HL 3% it 5% D FEHE T L & L O A B A

BN E [ke/m®)
FEAR(C) B AL (S)
HREEVE L 5 EEAT S
Wb e b
v RE AR ok K
127 295 440 1026

FEBRL b T2 Fv A v b Ol Y

Si0, | A1,0, | Fe,0, | Ca0 | MgO | SO, | Na,0 | K,0

23.3 | 3.80 | 3.90 | 63.3 | 0.90 | 2.40 | 0.30 | 0.35

(HEALE wt%)

R AT 700 R OAE LR

Si0, | A1,0, | Fe,0, | Ca0 | MgO | SO, | Na,0 | K,0

34.2 14.9 | 0.84 | 42.0 | 6.09 | 0.02 | 0.00 | 0.00

(AT wt%)
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- KFNgEM B O FE kY

(1) SO, o EEZ N A FELTERDT D,

(2) Fe,0, DEEA CFHy & L TE DT 5, (7272 L. CoFHg IF s L 722w
LD E LT, )

(3) MgOo D EEZE N NA KX Lt A4 hELTHDT 5,

(4) Si0, BROFED @ Cal EIZXF L, T D DMy NERITHE S
Lo 2 MEOMR LIz Ca/Si A C-S-H X LV Z2RET D,
O D ALO; END C-S-H ZF/VICTH Y IAE LD AL, &% FRIZHE-
TELSILK, ZDO%, AL NEIZREIT S L9 THONITIERY O AL,
X T A RNELTEST D,

C-S-H 7 WVICEViIAEN D Al BOEERX
[Al/Ca E /L] =0.2723X [Si/Ca E /L] —0.0692
(5) Na,0. K,0 1ZZH 4+ NaOH, KOH & L CTHEH 5,

- WIWIZERRER ¢ To. B AL N RMEBIOWIMIZER K] R

N

%5 Uk

(1) Lz, FARESL, L—F(2012) : KRRV T AV B
FOEE AT I RE R W X MELIKDORESKE & KKK
BET lRmfE O BIFR, A REFEFHEIERim CHE. Vol. 77, No. 682,
pp. 1819-1828

(2) () B AR 7 HWF2e B3 A RS (2015) « SRR 26 4FFF Hu B L4y B fiT i 4
HEE B AL MR B ET m LB R W E
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RTA—H 7. B AL NRMELO WAL AL (1 7 58 32 M B A% it 5
T C-S-H 7 v 6. 46mol/L_water
NA Ka ZpHA b 0.41mol/L_water
T kU HA K 0.0lmol/L_water
F7HA b 1.19mol/L_water
NaOH 0.0lmol/L_water
KOH 0.0lmol/L_water
21 AR L 1 FREEMHERGR CEBICEHAH SN TWDAEGEZEZR LT, &KL
MEOREFIEZ, 6. AL NRMEIO ALY (3 5 FEIEY) R
MiE%) | & FEAE. SCERY o HFSC 0B\ E Hik# SR LT,
BB, B . B IS LW E D & L,
| SRR ik O RIEE L Z L ORE
B & [kg/m*]
AEAH(C) A A4 (S)
FEF R L B AT T
Py [ b
v KA b Wk K
42 380 877 585
s TRV T R A RO 0 T6. & A 2 R RHENO H)H]
SLWRA R (3 S BEIEW ML EY) | S
s B AT T RO FEK - 6. &AL NRmAMEO W) EE Y FE L (3
THREIEMMERER) ] 2R
s KM EOE T Y . 16, B A N ZMEO WL (3 5 I
W k) | &R
c PIHAZERRER o 19, B A N RMEIOWIHZER K] 208
=ik (1) O) B ARJE 7 %2 B Z8 8 4% (2015) : A% 26 4R i WL 45 £ 47 i A

TFEHEE AV MR R M BN = AP S &
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INT A=A

8. BEEARDH &

0.01mol/L_water
0.07mol/L_water

Na,B,0, - 10H,0
Na,S0,

A E AR L

BHEK I ALV ICEENHEEOEHENS 1 5 FE Y R ik o H
AR O — G 7= OATETEO R BRICE oA L TWD EIRE LT
REL,

IR (R T AE LARYS - 0)ICEEN D HEEDOFLLHE

E OB 13kg/ R T AF 1A, Wil 25.6kg/ N7 A 1A

- MR ORE
(1) —HRITHBZEIND FTAHEOARE (5,120 A) L, —HKICHERIN
7o Ea R
T 0 BRHE 68t/ ik 1 M 131t/3&
Q) BERIZEENDIEHED > B, 1/10 PNEMBANZHE Lz & e
L, HEZHEMH

1F O BEYE 6.80t/kk 13.10t/3&

it e ML
(3) BIEARPOENHEFFRM O — Y 7-0 OB~ ERERICHE TS
HLTWDEREL., | SHREEMHEFR R OMERMO Y- 0
NI TEE (24mX 24m X 6m) T Lt D EAZE > T, In® 47-0 0o E%
B

F 9 BRI 3. 79kg/m?

1.98kg/m® i 12 YL
(4) HALHE (kg/m*—mol/L)
1E 9 BEYE  0.0lmol/L e 8 345 0.03mol/L
(5) ZERR/K 1L IZXt 3 DR E 2 H H (EECTEH 5)
1T 9 BEtE  0.0lmol/L_water iR e 0.07mol/L _water

- WIHIZERR R o T9. B A L FRME O ZERE] SR

1 EERARICGENDIEED S BEBMN~KHT 2R EICOWTIE, #F

IKITRENVRAT ORER LV BE LT,

27 SCHK
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IRT A —H 9. & A2 bR EIO Y ZE R

% EE 0.36

S bR L ZERRBE DR EM 35. Th (FERE L B AKGEEOHEAN L VHE L 7-MHE) 2 h
HTO0.36 ERTE LT,
3ERIEYMRIER DM THT L TWAD 3:7F/NLZILDOZEREK L 26. 2%
ThHHEN, KAV FEHAEZE LT 9 F/LZILOME(ZERE 35. %%
T O0.36) ML 7=,

%% SCHR
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10. #EFH KPS OB KR

INT A —H
X EfiE K =10130Ci- g, 348Ci - K
71—: 71': L\ Ci > 101.4-9-ESP—1.00) & % . Ci — 101.4-9-ESP—1.0
K > 101.63-esmg—0.24~ . KOO) & % . K = 101-63'esme_0-24 . KO
K>10-1050 &t &, K=1.0-10"°
Ko
(0.91 — 1.57 - ESP + 2.00 - ESP?) X 10713 X ey, ”4+~569ESP esme < 7.0
= 11.4
(0.91 — 1.57 - ESP + 2.00 - ESP?) x 1013 x 7.0744-5.69ESP (e;—mo“’) 7.0 < egme
7L: fi l/\ Ko < K0|E5P=1® k % N KO = K0|E5P=1
CiiZERR KDY A A R [eq/L]
ESP: XY N A NoOZHMETF N v AEE -]
Come- A A7 XA R[]
K% KR E [m/s]
S e BARKRBRAERZZRL TR ELEOLNTW D CHR () O &6 T
%
%= ik (1) rEsLz ., ZJR5FEL (2005) @ X2 R J A b RENO 3 FnE K 4R %k D 2

EEEAREL. JNC TN8400 2005-029
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INT A=A

11. kKPR - O JRER 5

D, = 2.27 X 10~%"
n=222£013 41
fs=axXf,

D, : ERNILH AR [w®/s]

e ZERE[-]

a: XM FA M OECEY S A FEES[-]
fo: XY A OEREEE -]

A E AR L

ZERR R L NI HAR B O ERMEIC T 4 v T 4 7 LY EH T, E
LR S R B LTz, Na Bl R A b %& Ca UL L CHUS L 7= E2hk
BARBZBEAFED Na IR o bofE & i L, BIERBECHETH D
CHEEENTWD @,

1.E-08

meis
\
1

= 1.E-09 [ _—

u PNC,1994
4 Kato et al,,1995
x Shimura et al_, 1995
. Sato,zung.‘ferpendcular
® Sato,2002/axial
— Equation
1.E13 ! .

0.0 0.2 0.4 0.6 08 1.0
Porosity,-

1.E10 | v

1E11 |

Effective diffusion coefficients
m
~N

Figure 4 Relationship between porosity and effectivediffusion coefficients of HTO in
KunigelV1

(1) & v 51 H

25 SCHK

(1) Mihara, M. and Sasaki, R. (2005): RAMDA;Radio-nuclides Migration
Datasets (RAMDA) on cement, bentonite and rock for TRU waste
repository in Japan, JNC TN8400 2005-027.

(2) ZJRSFEL, GREEWS. MNARMEAE. RHE = (1999) BT T AMAN L b
FTARDRNITFUL BT L I URKOKEDENILBARE D
5 GRBR#4E) . JNC TN8430 99-011.
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2.27X107"m*/s

e
i
=

E— T A T RM AR5 LS O & 1% 1€ (O OFR 1) 75
BESN D70, WHBBAEVRIEL 25 2 L & E L, BRERE L
THMATO b Y F 7 DKOUEHRE D 2 BET 5.

% = ik (1) A2 (2004) AL R B ooE 5 i, FuE, B, p-11. 64
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RTA—XH 13. FEFY BT A kO EE
B fIE 177 - e2037/RT . q -
— .10-6 . »,—39.57/RT , OH . »69.67/RT
Rate <4J4 10 e 1_l_177_620_37/RT.aOH_-i-1.70 e
- 0.0297 - 353K . g, »
1+0.0297 - e2353/RT . q | Zmin
{1 —exp(6-10719-(2-AGr/RT)®)}
Rate : > FE U v A FEEMHEE mol/s]
R: 5k EE [kJ/ (K mol) ]
T« # kMR B (K]
Aog- 0H74 j-:/@?%%
Apin = 959 O FOS F TR [m*]
AGr : OGO F 7 2 H =1L F — 24k [k]/mol]
S o ki TRUZ & L AR — N VoHb 2 CHEA S TW a2 EHT 5,
FUEY BT A FNDBEAE L FEISEVIREBIZ R o 72 & X DR RIEE %
FBLFTRE e B FO R FEARAEME @ & | @ pH O IRAR O VAR~ 3 5 7o
DO pHIEGFES 2 EALTVD,
sexg | () BREEEAR BB A 2 LB % R (2005) : TRU BEFEW) 55 e Al

FaT#E — 25 2 R TRU BEEEMAL S HFZEBISEIR Y £ L b —  JNC TY1400
2005-013 FEPC TR2-2005-02

(2) Cama, J., Ganor, J., Ayora, C. and Lasaga, C.A. (2000): Smectite
dissolution kinetics at 80C and pHS8.8, Geochimica et
Cosmochimica Acta, Vol.64, No.15, pp.2701-2717.

(3) Sato, T., Kuroda, M., Yokoyama, S., Tsutsui, M., Fukushi, K.
Tanaka, T. and Nakayama, S. (2004): Dissolution mechanism and
kinetics of smectite under alkaline conditions, NUMO-TR-04-05
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INT A —H 14. R

% EAH 74Uy AL TN—HA b C,ASH,
7V 7FFuIA b YA bk C,AH,,
ta2—J %4k Fe<A k C,AH,q
C-S-H 7 v HvtE R= TF—=VL I A KR
=S VIV E 71U KA HAYV Ak
EF/)HPALT =— b T A L RAaT7 454 K
NA KaZ ¥4 bk n—Et4%A bk 7V =T VIR
vEATA b 474 b TV NLT =—h
RV T o HA T o K

S K L TRUZ & LA — VO ML ZEMIT CER SN TV IEMERE LT, F
ZCERO TIXLTRUZ IR L AR — VTR AL FEMBIO ki & LTEE
ENTVDLIHDITMZ 2 KAEEZBMLTWEZ &b KT TH 2 K
FEEERTH L L LT,

%= ik (1) BREELEASS BREY A 7 VBISHHRS (2005) : TRU BEIEW) 4y £ 4

FRETE — 3 2 R TRU BEEW SRR REEYD £ & —  JNC TY1400
2005-013 FEPC TR2-2005-02

(2) ) B AR T JIBF72 B F8 M Rs (2013) « SERk 24 4E 5 HiE L4y B b i &
HEHEE B A MMBHE AR MmN & E L s E
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INT A —H 15, M EZEZE L= RIEW (1 5 FEIEY) Y% i 5%

®EME Ca3B,04 Na,S0, + 10H,0
CaB,0, Thaumasite
CaB,0, T kU HA K
NaB0, 2 KAE
Colemanite

e kg WEEICEDL VA28 (Na O Ca 25 delT o MetE Lk OB 2 #7)
F7— Z N — Z (PHREEQC IZ[AMH &L CTW\W 5% sit.dat KO A, 727201,
Colemanite 22V ClX., PHREEQC IZ[RAH &4 CWwW3 1lnl.dat Xk ¥ .
Thaumasite (Z- DV TIE Tk ™) L v HhiH L 7=,

% % ik (1) Thomas Schmidt, Barbara Lothenbach, Michael Romer, Karen

Scrivener, Daniel Rentsch, Renato Figi(2008): A thermodynamic
and experimental study of the conditions of thaumasite formation,
Cement and Concrete Research, 38, 337 349
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HERAL AT IC B W TH F KR EZRET 285G, Ty — VORI U AR ENTIRE
BGA A, BBAFy, pHOBROEEFNE0IZRSTWDHIRIE) R DL AF v HD
WX pH T, B OEFHZ T0 TR L THIERMEFMITICE X 5, Y — YT UV ZADFRE
I% PHREEQC % A W72 st & 72 5,

Ry FiRKERBEER B 1 R)ICESWIEH T KR ERET 256G OMNESE 1 IR
T, TZTOF ¥ —IUNT AL, LHEBENMUOCEENVRE LKL TEHELS, Fr—
UNRFGUADREDOT-DRENEH L THIROENDREIANANBRNEZ X T Na" TF ¥
—UNRFT U RELELZEE LT, Bz, FOHP (Fresh-Oxidizing-High-pH) M1 F/KIZI W
TH, Na'lZTF X =PRI U REFHALTNDEY, Na SO Ao TiX, ek
i /N DAE D SERE & B E LTz,

Na D FHIfED 8.4X 10" mol/L(5F 2 RS IZXI LT, ¥ —INNT U AFHHEEL O Na i
JEIEL 6.4X10"mol/L(ZE 3 RBM) TH V| 1/ABREDCIKRTERLZRLIN, HiIREbLDHIFED
BALTE AW ERER ST,

Z2EZELLT, Na THEHRS pH TF XY —INRNT U A& bolcr—RA %5 4 RITRT, pHIZ
9.8 Loz,

H
P

Na* 79231 Sme/l
K 0. 5~5 6me/L
Ca® 0 1~7 2me/l
Mg 0 1~3 8me/L
HCO," 5651 Ome/L
S0,* 1 0~21 Tme/l.
- 12.9~-20 3me /L
pH 5.3~8 3
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8 % o T BESEW MR i gk R D T K D E A 4 > DR JE

v

Na LIS D A A DWW TR & /b DE O S48 & 33 E

pHIFKFRA A VRE L L TEMIC K SRESAD S D720 FHEHTH
% pH O -¥fE % 3% E
(pH  (5.3+8.3) +2=6.8)

v

Na'LIAh D& A A > DR FE K O pH & e B £ & L C PHREEQC ~ A7)

A 4

<PHREEQC CTHE > Kt AL FME L TP IS, iT KPS Z
AAF AT AL AU NIRIEEMICFEEL TWVDIRE L 725 Na'
DREZFHETRDIZ,

v

Na' o i &£ D 71 5k 2R

v

ANETH D T HRBER O pH, FHEMBETH 2 Na D RE %2 T /KM
Bl L TR IE

%1 R KRR ERT R 7 v —
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o1&

N BT A~ OREREBRRR (3 75 BE W i ik H EE & O K E AU R

Na® 7.2~31. 5mg/L
K' 0.5~5. 6mg/L
Ca?' 0.1~7. 2mg/L
Mg 0.1~3. 8mg/L
HCO, 5.6~51.9mg/L
0,2 1.0~21. Tmg/L
cl 12. 9~20. 3mg/L
pH 5.3~8.3

B2k NypivA b oKERBES RO E
Na* 19. 35mg/L 8.4X10"mol/L
K" 3. 05mg/L 7.8%X10mol/L
Ca* 3. 65mg/L 9.1X10°mol/L
Mg?* 1.95mg/L 8.0X10°mol/L
HCO,~ 28. 75mg/L 4.7X10"mol/L
S0, 11. 35mg/L 1.2X10"mol/L
Cl™ 16. 6mg/L 4.7X10*mol/L
pH 6.8 6.8
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B3R NaTTF ¥ —IUNRNT U RAEHE LK OM T A

Na' 6.4X10 *mol/L*!
K* 7.8X10°mol/L
Ca*"’ 9.1X10"mol/L
Mg?* 8.0X10°mol/L
HCO,~ 4.7X10"mol/L
50,2 1.2X 10 mol /L
Cl™ 4.7X10"mol/L
pH 6.8
*1 : PHREEQC IZ CF ¥ — I RN T U R %
ROXDICEHE L THRE

(%) HFH4HR pHTTFXx—IUNT U RAERELIESGA

Na* 8.4X10"mol/L
K* 7.8X10°mol/L
Ca®' 9.1X10°mol/L
Mg?* 8.0X10°mol/L
HCO,~ 4.7%X10 "mol/L
50,2 1.2X10mol/L
Cl™ 4.7X10"mol/L
pH 9. 8%
1 : PHREEQC [Z CTF v+ — VRN T U R &
ROXIICEHE L TRE
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L. lZC®IC
ARG, R HAER ST T 5 A &no, )DH b 3. ITHR) IR
THUERAL FREATAE R (LU TR SR ) L) JICOWTEMBH T 250 TH D,
AT RS SR TITL 1, 000 4 F T O IZ I TEEE K VEE T O AR KM O 28 72 P RE
AR STz, £ 2T, 1,000 ] & v o RIS O 72 0 #Ed K VS 1 03 MKE KM
EHEFFLIZ Z LICHELG LEEERIZOW TN L, 2 b AT R 9 MRAT S A oM AT i R
DR - RSPV - BEMEIZOWTHE T 5,

2. BEEKMER L OERBEIC K E L 5 2 5154

B KEBLOBRKREOEIT, Ty aF A FOREMET U U AEIA (ESP) .
EFEEVRFTA N EEROBRFEL (esme) ~ S CVZEFRAK DY A 4 PR EE (C) DRFLE LT
FHIND Wi s A2, (4). (i) #FBAKVEE 1O F KGO LETMA 0% 2),
BARBEBICREREELHEZ TCWOIRFEZEET L0, FRTFE2ELSELHGEICE
KRN ED LD RINEET D2 ONREMRMN 217 o 72, KR TFOENFEREEIE %

LB a g 1 MR,

K = 101-30'Ci . esme3.48'Ci . KO (i&ﬂ 2)

7'—: 7’—:‘ L Ci > 101.49-ESP—1.00> & % Ci — 101.4-9'ESP—1.0
K > 101.63'esme—0.24 . KO@ k % . K = 101-63'€sme_0-24' . KO
K>10-10°0 &t %, K=1.0-10"°
{(0.91 —1.57 - ESP 4 2.00 - ESP?) x 10713 x ey, -+4~5-69ESP esme < 7.0
Ko =

11.4

e
(0.91 — 1.57 - ESP + 2.00 - ESP?) x 10713 x 7,07-44-5.69ESP (%) 7.0 < esme

=77 L. K, < KO|E5P=10) L. Ky = KOlES‘P:l

Ci: ZERAKDY EA A VPR [eq/L]

ESP: N b A bOLZHNMET B U 7 LEIE -]
€sme : A A7 A NRABRH[-]

K : BXKFRE (/5]
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10E-05 1.0E-05
1.0E-06 1.0E-06
1.06-07 2 10607
1.0E-08 £ oece
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10€-11 \ B 10en
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1.0-13 1.06-13
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U LBIBESP[ S8 RECG [eq/L)
ErEYRFTA NOKEMEFT MY U AEE ZERAK DY EA A U IRE ()
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0.0 0.2 0.4 0.6 0.8 0.0 0.2 0.4 0.6 08
EFoEUOFTA O FEBE vsme [ TEREEe [
EEY BT A MEEEIEG (Veme) ZERRHR (e )

Tl R A ORI YL 2 e T ER TV D E2 TR 5 AL TOMITITI T S 1,000
EH D ZALIE 2 7R T
FE=2: ZALSETWFLUS DT A =213, FIHETEE L,
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OHMETF b U 7 L& (ESP)

B1KERD & ESPHRHMNT 5120 WEAREIEESC IR T 2 HEm 2R~ LT
W5, RITTIX, TErEY RS A NOA A URBISICE Y ESPIRELT D Z L T,
BB BERITT R E2oND  HREANE LIX Ca Ry Mo PERE
LIEMBHERRE o TWD Z &b ZHBIMERGA A 3L Ca TH D (WIH ESP I
0. 13FE), 7. BAL FRMEIO EERLF ML Ca TH Y, Na K IZH A~ Ca
DEFGEBZ N 0D, A A VRBIEITRZVENEEZOND, ZDD, K
fRHT CTlX ESPORETIZ LA E b0 EBbils,

OY A A IR E (C) (IR E)

VA A VRENE KRBT G A DB, ESPOWIME L HICHEIIRD I L,
FBRKBEPREICLIOT —ELRVBDDIREIL ESPOWIME & HIZRE 72 2
WD, HHEKEELOMEHERRIX Ca IR M oA N THY WM ESPR/hS W &
D BEAFRENEKFBICREZTREIT NSV ERAEZLNL, BIHIG
HREEN/ NI N Enbrol,

OFrEYmF A bEERDEELL (6me) (E2EY B A MEBEEIG . 2EKE)
TrEY S A B EEROEIEL (eme) 1X.EE Y BF A N OERBEEES (Vime) & 242
E(s)DLTHD,
Tyl ud A FOEBEAICONT, HIKERSD L, ZREZUECTHEE L
G EEEG BT DI NBEKBREARELS L DEmRH D FFICREES
/N E WK TIRBE RIS G 2 5 HEREE RN TS, HHEAEE O b
F A FEA I 30wth, IO EY Bt A FOREREAIZ0. UWEETHY, TV
EU R A FBERLUEBERHENBLT 2L, BARFREIERELS LA T2 WM b»
%o
o, ERFEICONVWTH, FIKERDLE, TUEY ) A hOEREEE % 9 H
TEE LSS, ERENPRELIRDIIZEEKELD LA LTEY, ZERENFEKER

TREBENPRELSRD =T, ZREDDPAERSND Z LKV ZERRDNNSLS DD
ENFEZBND,
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MR 5 AL I3, AT R 13, & A v MESE TIE. ZREED O AERIC KD ZERER
BDOTPICHD LT DRERERoTVWE—FHT, BABRIITIEFLTCODHERTH
Sle, T, ErEVar A REBEHRLECETY a4 FOERBEEES DD T 5%
ROBTBRRENTEDTHLLEEZLND, LEN-> T, KRN TIE. BAREBEICEZ
LEMBOEZBIIE ) S A FOREE G~ NSV DEEZ BN D,

UEXY, HHEKEELOZKEICREREELZEZA LRI TEEY T A |
DEFERIG] ThoaeExbhD, Tobb, HEAKERE LMK EKREEHRT 572
DITIFERA L FREKOTABYEPICLDECEY A FOBMEE W ILFHIE
Bk L TbtoRErE) oA FOKBEPEAFALTWD I ENHELRERNTDH
%

3. HEHAKIMEE L OAKEAKIESHERE S D 2 & D24 M FEA

2. BEFKMEE LOBKEBICREL 52 2K/ 400 Tid. & KEE LoFEK
PRl R&ERFBEHZ N TIIEVYEYV 0T A FORBEEEGTHDL Z L 2R L, HE
IKPERE L OMREAKERHEFF SN D ERIT, A PHROT B VS L Db F% 1
WEZMK LT HIcErE) ot RREFEL VWD R EE R, £ 2 Cid
KB L OLBEERITICBNT, TErEY rt A hORBEEAICKELY 52155 EK
CHEB LIchibier —AAZ T 4 2 FE L, TrE)nt A NORBEEG~OEELE
ELzELTh, LG KR L ORGEKENHER SN D 2 & DOm0z Y% M
L7z,

WA OR—=2r—2 L LT, iR 5 A 3. (1) #EAKNEE OB AEBRENE
FTNELEHBE (T —2D0) ) IR EN TV D ZM (7 —2O) O TSR (HEFE KM
T O FAMFEAKRE DRI ZE AL KON 1, 000 4% DFEN) 434 & FBRARE D A IK) % | 3 55
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R &Y

BoNRBRAELMAGOELRGHE 5 AL 2. (M. (1) FrEY S A FOUMR
WE] oA DL Lz, 2oL, BEICHEL L7256 OBRMIERE O IZHONTHE
BLZbDOTHD, TRIEKLTZZTHE, EVEI RS A FOBEMRELZ K& ALHE
HHeH, FEUEY v A N OEMENBRREIC IS ET D (BRI E) &R E L 72 AT
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FEML, ErEYRTA FOBEMEENELSEY 0l A bOBRMRIZE 2 BT
WTRRET L T2,

BB, ECEFY wF A OVEMRIEE LS O RS AR ITMR 5 AL 13, (1) HEFE KM
BLoWMERFZEN =T VE LSS (5 —20) ] ZRBESN TV DM (T —2
@) LKL L,

3 o BEFE W MR i A% D MRAT b A (B K MR 7 L oD S Al od AK AR B oD g 284k &% OF 1, 000
1 DS A & BRI O ATIX) & 55 4 KIS, 1 5P FE M IR il 5% o fRMT RS R % 5
5ICTRT, ErEY BT A FOBMEKELRBRA R s AL 2. 4). (i)EEY
A NOEMEE] OB D) E LEGAEOMIER L, B AL FRMEOBER
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L, BEIFTHMOIMTHY, FlFEKEESDT NI LR T 2720 T £ENITIE
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FUEYRTA FOBMEEIZECEI R T A FOKRBERSICKREREREEEZD
BN bhots, L, EEICHT LA OEMEEE OB & B EE T el —
BRI Efr & L2 a Th, 1,000 FERRE RS KELMFFTELEVEI RS A MR
TEAETHZ & MR LT,

177 - €2037/RT . g _

+1.70 - @69-67/RT
14 177 - e20.37/RT . Aoy- e

Rate = <4_74 -1076 - e—39.57/RT .

- 0.0297 - e33R g
1+ 0.0297 - e2353/RT . q ),

) “Apin - {1 —exp(6-1071°- (2 AGr/RT)®)}
= 1)

Rate: B E Y v F A hOFEMEE [mol/s]

R: SR EH K]/ (Kmol) ]

T - it kil B (K]

aoy- : OH A & > Dif &

Apin = F29 O B 32 18 75 (]

Gr: LD X 7 2 A =¥ —24b (k58 7)) [k]/mol]
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