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To evaluate long term behavior of corrosion for carbon steel in compacted bentonite,
and to evaluate long term stability of bentonite, corrosion experiments were conducted
using synthetic sea water and synthetic groundwater at 50 and 80°C for 10 years
under anaerobic atmosphere. In the present study, the samples of compacted bentonite
after experiments were investigated to understand the alteration behavior of bentonite
by iron-bentonite interactions. Results were summarized below.

+ Iron generated by corrosion of carbon steel was migrated into compacted bentonite
further in the synthetic seawater case than in the synthetic groundwater case.

* Result of TEM observation for the sample of synthetic sea water case at 80°C
showed that the original layer structure for clay minerals was maintained and the
layer distance was about 12[A] which was similar to the layer distance of normal
2:1 smectite. Thus, it was suggested that there was no change in smectite before
and after experiments.

+ Iron generated by corrosion of carbon steel was migrated into compacted bentonite
in anaerobic condition case but scarcely migrated in aerobic condition case.

+ Results of EPMA analysis indicated that the maximum migration depth of iron in
compacted bentonite was about 0.2 mm for sample in synthetic sea water at 80°C
under anaerobic condition.

+ Results of XRD analysis for the sample in which iron migration in compacted
bentonite was observed showed that there was no corrosion product in compacted
bentonite and the structure of clay mineral in bentonite was di-octahedral.
Furthermore, the result of XRD analysis under relative humidity controlled
condition suggested that the swelling property of sample after experiment was
similar to that of initial Na-type smectite. Therefore, it was supposed that the
initial Na-type smectite did not change during the experiment.

Batch type experiments with different temperature, solutions and duration have been
conducted to understand the alteration behavior of bentonite by interactions with iron
material in our previous studies. According to the results of batch type experiments,
some changes like ion type change from Na to Fe type smectite and production of very
small amount of non-swelling minerals etc. were identified after experiments. However,
no change was identified for the present study using compacted bentonite, although
the iron migration in compacted bentonite was observed. In conclusion, in order to
evaluate the iron-bentonte interactions in compacted system like repository conditions,
it would be important not to utilize directly the results by batch type experiments but
understand the phenomena which would be occurred in compacted bentonite.

Keywords : Iron-bentonite Interaction, Compacted Bentonite, Carbon Steel, Low
Oxygen Atmosphere, Alteration Behaviour, Smectite
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MY DA TIHE LTz, AR, ZZRBRE1To7c, WAUCKVEREL, DEE—frE
T Rk 100g 4720 @ 2 U Y E%(meq/100g) THER LT,

(A -B)3f3100
g3 100-M

100

2T, A ZERABRICE L7 0.1N NaOH O &(ml), B : EFEIZZE L7 0.1N NaOH 0%

H(ml), f: 0.INNaOH » 7 7 7 % —, S: alEHrEE (), M : B0k (%)

13UBRYS 720 OWPEMR Y R LEEE 2 & LT,

CEC(meq/100g) =
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3.2 ARA7ZA MNEMBGA A HH
RGN N A FRBIOA X 7 A NERINCAFET D54 A v ORESC R TR T 5

e, AA 7 ZA NERIGA A Do et o7,

A & Bl U EEREE (R b AR ZHWT, LFOFIEIZL Y A A7 24 K

JEREIBE A 7 > 434 T O IRl & Yl L 7=,

O D BEE 3B 80% D= %/ — L& AT, Dot ([E#5%5=12,000[rpm] 60 57
W) #17-o7c, ZOEMEL 3ERREK VIR Z & TRMM A IRE LT,

QFHRMIE 7 0 —7 Ry 7 ANTHREZBES I, £ LT, @R LR ZHHkIZLY
e L7z A Rk 0.5g ZREFE L Cim by B I Ad, w0y ([Eiistk =
12,000[rpm] 60 43f) #1717,

@iz Lo BEE OFREHZ IN OFFfET > E =7 A(CHsCOONH)Z X Ty Ry A 71T
FVESBIETLZET, AATZ XA MNEMBGA A L BRI, FE, mOo8E (5
#5%0=12,000[rpm] 90 53f#)) #1772,

@i Dy Bl O BB IE A S (0.45mm D A LT LT 4 VAT K B TEI ISR Ty Sy
- 10,000 TO[RAMEE) L7z,

OB AP T2, JEEE ORI IR 2N %, Wt (pH=3~4) 2L, WiloHH

OFEHHE Uz, RO HTE5HE 1T Ca, Na, K, Mg LW Fe & L7,

3.3 SEM/EDS Z#7% X O TEM,EDS 4347

AR fr T R DX b A FRUB O RENRIELR T /A0 T 5 Ju R OARAE & LLik
I A=, SEM/EDS Mra ke L7, 7z, N> hrA FEBHIxI L, K0 #f7e <
=T, AATZA NEMIAAET D iR OO AMIRREICE T 2 W a5 57290,
TEM, EDS 53 #HriZoW T HAT o7z, LU I & OIS 2 720 ORI H{EIZ DT
FLH5,

3.3.1 SEM,EDS ZHraiaLE

FRER R BRI B DR b A hEEM AR W T — 7 O E 2SR 0 T T H DR L
B —IZH AT 2, Z OB LA — A2 BEEAHEIE S n—T7 Ry 7 A bRV H L, SEM
SEDS iz Lz, N> b A FBHIFEEEETH L 720, Ailiis L TeAxE%r
1To7,

3.3.2 TEM, EDS 43#raiifLsE

B BT P O b A FERE A Z BORBIK CHER S, T OWKE TR
FUBHEOFICEE L, FEAHE S/ a—7 Ry 7 20500 L, 60°COMEIRMECT—
BRI ST, 2RI MR E 12 LT TEM,EDS 341 %17 o 7=.
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3.4 EPMA 43#r

AR A AR 2 DX N A NRASOEDOILH T v T 7 A N EERT D121 EPMA (2
K BH DN AT o T2, Fx OFFHICHET D7D ORTELE LT, BBF OFIRE I Sk
HITERIF(T00°C, 20 pEDICTHREXE O, Z0k, —RF BRI CGRUBHZREEL, &
Mrikr i 2 O, #FEE L C EPMA OB LTz,

3.5 X#EFrHHT

LI 5 18 02 |2 B AE RO 2 72 A b R SE ) D AR S FE D DD Dy, F 7o iBRiE D
Ny A SARERETE RIS & L CORETH D BIRIEEZ AL TV DE0E D
MERERT D720, EHMOITE XORNEFTNSTEITo7z, £, MERIESEETIZE
WTHBRE NV T A R DEFMONT 24TV, BT 5 HBR%E > F A RO
RO IEN Y DAL BEMBA 4 > Z8E LTz, LLTFIS, &oHrics T 236 o it
FEZEIZOWTEED D,

3.5.1 REFNLIH
RBR AR T 3 L ONERRER DR b A B R, R X RREIPT BRI SR
L, TO®BREHKHEE L E2HER L, 32 KR &S &2 REET X MBS 217

ST,

3.5.2 EHNLIHT

B A AR T P K ONERRER DN A RERBHI AR N A, KSR L2
DD TR oy 2 TR FURMR O LISl <IEIT L, —BREARERSEL, 20K, &
P V2 L, B2 R & Bl S &RV IREE T X BRI o 21T > 7o, kD
EQBR 2 A 12, FEEKHE 7 v — 7Ry 7 AW TR E R 21T > 7214
(& XARIEHT 34T 24T - 72,

3.5.3 BERIESMT TOREGMIHT

ARER T B A T RS K ONRRRER DX b A MRBHI AR KR BN Z, LB LZ®E
DR DR 7y 2 TS FRME O FICE BT L, —BREREZRIEL, 20k, #
FRHAZHRHEANTE DRESIEEALZEEH L, B 0%~100 %2k, BEZ 10 %
ZAL S H DI X BEHFT T 21T o 72, SROEEBN @RI SGAI1CE, REKHE 7 v —7
Ry 7 ANIZB W T E BT L 21T - 721212 X BB 8T 24T - 72,

354 F VLTV a—)VILBEBEFMHHT
BRI S L ONEREH O h A FERBHIERE AR L, LLEHL-%
OB D IRE TSy & BB O Bl IEIZ L, 20%=F L7 ) a—UigikE 1, 2
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TN 2 CREREHR O EOREHI B £8 C - BERRGR ST, T0%, FHESHIE
TAEMBRAL, BEE KRR E B S VIRIET X BEWT T 21T o 72, BROFEN R E
REAIE, FEKEHEZ 0 —7 Ry 7 ANIZB W CRF B ILEE 21T - 2% X #RiEl
oot 21T > 7,

4. ERBIOEBR
IRLIBEOFEFLE LT, SW—80Ci#E, SW—50CitE, GW—1—80C#E, GW—2
—80CHEl SW—80C k& it L O SW—80C Kunipia—F #EHIZ L2 A L
KEMH L7z 80°CiRER, AN TEKEZMMH L7 50CHER, NTH#iFAk—1 26/ L7 80°CHK
Br, NTHiTK—2 %M L7z 80°CikER, A THEKZMHEH L7 80°CHRASMHAEI L
NTHgE/KZMH L7z 80°Co Kunipia—F Xy b1 bakBrarnd 2 & L35,

41 ¥

AMEHRIRF O BB A2 FHE 4.1 27T, FEFOQNRF X7 L5 ThHD, TEPDB)
WFH2 BT EDORMEERVIANLIRETH D, EEFOCNT X HT7 L2V L
7IREETH D, EEHOAVHBEEOLDIIE T I v I T4 E ThHD, FEFODIIH L
oy oIl H o TRFEMAT BROZRETH D, GFEFHOD)O KRR & Bl L T
KEIIEFAZ L TWDOIx UTREM &2t L TR A MBS IR E L
2L Tk,

4.2 BREBROFERB L OEBE

R ITRER 2 R 4.2 125739, ALK R (SW —50CiEHs LU SW—80C K& 51
AEDREBRIZ BT 2 IRIEER OB EITIZFE A EEL L T oo, AN THIF/KRGW—1
—80CHEHE LTV GW—2—80CRREDFABRIZ I 1T 2 IZIBAK DOIREILA LR & b L
TWDR, BESLo#INE Tl o, WTNOREHI I W T b IRBHEARIC K 580
BFELTEY, GW—1—80°CalE TIIA 7% Mgk Th -7z,

R O pH IZZEFZRHR T CTORBR T pH X v &< 72 281 (SW—50 7k
GW—1—80CiH kB LN GW—2—80CHEDIZH Y, KRKAFEAR T TORBRTIFIEKLS 725
I (SW —80°C RALMFENICH o 7=, F7z, BLETLEMITE LA Z RN L ThRnic
LEPPOLTIRWMETH D &5, RBYHP IR CFEIMMR N E S 25,

4.3 BA TV RBBREGHTERERAA 7 24 FVERIGA AV atiERB LB E

4.31 BA AV RBBRESFHRREB LI OBE

BB ORBEEIOMGA A L R R TR B A A v ok R 2 £ 4.3.1—1 1TRT,
F7z, FEFHOMFHEE R 4.3.1-2 1R T, ZHHD 2 DORIZEWTHEDIZDIZr =
TFNV1L EI =T FOMIBEDLETORLTND, BA A RBEREIZBWT, 7 =41
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V1 1% 52.4lmeq/100g] T 5 DITk L TETOREHZIBW TETEVME S IeoT-, £/, 7
=tv'7 F 1% 116.5lmeq/100g] T& % D2 xt L T SW—80°C Kunipia — F #& B} 1%
111.2[meq/100g] & & TIRVME & 72 o 72, RHGA A 8RS, Na 2250\ Tik GW
—1—80°CRREILIAMTIAD LTz, KIZHOWTEETOREHIB W THIINL T2, #EKk
FOREHZEB W TIE Mg AMEI L TR Y Ca 8 LT, ZHUZA A7 Z A SRR L
T Mg ML C/ERF o Ca LEHRLIZEBZZHND, £iz, HFKROREHZBWTIX
Mg 2B LTEY Ca MM L T\, Zhid, v b A RO EANEMRL T Ca
MEIML CIgRH o Mg & @i L CERPIcitianzsEz26n5,

# 4.3.1-2 05, SEED(Fe0)1 32 TOREHIBW T/ =/ VL VI BLU/ =T F
WX L CTHETHEML TV, ZHIUIREMODIEH LSRR L WD b0 EEZ LR
Do EOMITZDOMEREDH D H ODKREIRENITE)N ST,

4.32 RA7 XA NERBA TV OoERB L UOEBE
KREGHTDARX T Z A NahibsA oot R a#R 4.3.2 1277, £4.3.1—1 0 CEC
OREFED B A A T L 95 &, HEWICKELS potz, ZhiE, =&/ —
N K DA OBREN TR TIZ R ho 220, BREBA 42 & LTHEET U0 T
FIZOWVWTHESEICINREIN T LE-TZEEZBNS,

4.4 SEM/EDS 53#8 & ' TEM,/EDS S#fs Rk L &%
4.41 SEM/EDS Z#HifERE L UOEER

SW—80Cit#t, SW—50Citkt, GW—1—80Cikkt, GW—2—80Citkl, SW—80C
KESGMENS L OV SW—80C Kunipia—F ikl SEM,EDS O/ 41X 4.4.1—1
~X 4.4.1—6 1277, SEM BEN ST EOREIE BIFEAEEODRRONT, £l ik
WTERD o7, EDS HHrCix SW—80CaEl, SW—50CiE, GW—2—80CilElE &
O SW—80 CRRSGMFAEHZBWTE N Z M Sz, 72, GW—1—80CilEILIAM T
it Ca b &z, AN THEACROREHSW—80°Citkl, SW—50Ci#E, SW—80C KA
SRS LUV SW—80C Kunipia—F #EDICEB W TIIA THKORS TH 2 Ca MiRiE
L7cEeB2 6050, GW—2—80°CalElDiR{Eik T 5 N LHIFKIZIZ Ca 23 A>T
WZ L EEBETDHE, XM A FRETO Cald> M A MTEEND HHRA DML
rZlickaraboiEtEILND,

4.4.2 TEM/EDS ##riERB L OB LR

SW—80°C#Et D TEM,EDS D73t R a4 [X 4.4.2 12773, TEM Hif§ 5> & g RA%IE 53 fife
BT, BEIEH 120 TH Y, BED 2: 1A A7 24 FOEREF URRETH -7,
EDS #r Clt, A A7 #A bOTERMITHETH S Si, Al B LU Mg O Fe & Ca
B STz, Fe lZRFBMMBZAEM L= b D, Cald N THEKDMY THD Ca digd Lz
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L<IERy A NOREESIM O HEADERR L= DEEZ LD, 2O EDS s
TlX Fe & Ca NERNCHIE L TWA WA R TX o T,

4.5 EPMA S RB L OBE

SW—80°CitEtD /i 2 4.5—1, ~ v B /KM% 4.5—2 1279, GW—1—80Cik
Bro Mz X 4.5—3, ~ v B 7 XE 4.5—4 1~ T, £72, SW—80CKRLMwE
O A2 X 4.5—5, v~ v B KA 4.5—6 1577, K4.5—1, X4.5—3 KLV 4.5
—5 DEMCEHALEH SN~ vy B 7 LIH T 5, KO BN HRFEH & Befih LT
725G Cdh %,

SW—80CHUEHX 4.5 2123V T, ERITIRFMBAIE C—FBfAEEN L  Hlgiy~< 2 b
F 4 FAER0.2mm FEE)FE TREL TV D, Ca IXFEEDIKRK D 72ho7-, £/, Na
T2 b A FAECT—ARICIFE L T,

GW—1—80CitH(X 4.5—DIZBWT, SRIFRFBMEEAL O T NP4 FNEEET
2L TV Rode, I Ca lXRFHBAI CIXZ L A EHFELTELT, XU A b
WNEBIZZ < FFEL T e, Naldy b A FNEBCT—ERICIFE L TV D28, RSB
DFWX M A FNE L VA EEN Lo T,

SW —80°C K& SGMaEHX 4.5—6)IZH\\ T, SRITIRFBHHEALTT O TR h A NN
FTHNRBL CWenoTz, Ca i SW—80CTHENS LY GW—1—80°CilEt DR H & 1%
20, fFET DGR A2 & LTW DB FEENE ) > T2, Nald~Xr b A FNEET—
FRIZFIEL TN D D, GW—1—80CREIDOFER L 0 fFIEEN Do Tz,

IO DORERNG, KA E OHEALE GEITAY 0.2mm B LA A MR E
LTWRWZ LR TE T2, SW—80CRRFMHHAEHIIBWTIL Ca DFEEN L, N
YA MRIZEEND FMADEMICEI DD EEZ X BNDH, NalZTETOREHZIBWT
SBFELTEY, XV A FOTEERBRMS TH D Z EDNERTE -,

SW—80C#tkll LY GW—1—80°Calkl % fik FEHE At 2> SR 2 12HI D (FES 0.05~
0.2[gDZE WA L7 F 101238 C,  RABHHEAR 7> & O8O FEIE 3 SW—80CaE
T 0.5mm B L GW—1—80°Catkl TI#Y 3.5mm & #i5 LT\ 5, EMPA /3#r ok
REVIZHORZEEINBZWVEEIGH Y, 10 M THK 3.56mm Th 5,

4.6 XHEHF TR LI OELR
4.6.1 REFMIPHRERB LOEBLE

REFNLHTHERZ X 4.6.1—1~[X 4.6.1—12 (T~ d, 7 =47/ V1 ZfH L7=X 4.6.1
—1~[X 4.6.1—10(SW—80Citkl, SW—50CixEl, GW—1—80CiEl, GW—2—80Ci#k
B L O SW—80C KEEMFENZHONT D 20=58~64"° DHFT 2 DD — 7 3 Hed
T&7,60° fHIOE—27TAROEDTHY,62° FEOE—TIZA A7 %A ~d d(060)
DEHD TS, i@, d060)H &' — 7 (i 2— \HEKD 2 A 7 % A T 1.49~1.50[Aliz,
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3—NHERDZ A Y %4 T 1.52~154[AIICMIfETH L SNTND D, 2D LMD, W\
FTHORBHZBNTE 2— \HEEREETH VRO ARA 7 Z A FEBLLTVRWES
25, £72, FORBHZBWTHLHT-RBERBERYO Y — 7 I3 S otz

462 FEFNMLHITHERBLIOEE
TETNLHTHRER A K 4.6.2— 1~ 4.6.2—6 (27~ F, 2 TOREHZ DWW TO d(001) ' —72
TEEE R L ORLE & b I KRR 12.5[ANCAIE L CBY, ErEYadA o
JEE T P 1303 oD JRVRE R RE GRS 60% BT 1%) Tl B RIS 4> 7% Na 0354 13[A], @RIk
F 3 Ca®e Mg OBA 15[A1L 722 122 Lk, SEIORBREHREHIZE L TV RN EE
bbb,

4.6.3 WEHIEEGT COEFINMNOFHBRLE L OER

TERIESE T COEIMIONERZX 4.6.3—1~X 4.6.3—12 |27, X 4.6.3—1 D
SW —80°C 2 & # sl ket ¢ D1 B Il EINAI E 45 1T Ca AU WP E 2 R LTz, Kb
R TE DX ITHBE TRV, BROEXEEREGA A0 2 MoOkA 42T
HDHLITMETERVERTH 72, X 4.6.3—2~[X 4.6.3— 12 DOFEL T DI JE AN E F5
B0 Na BRI WIZEMEZ R L The, L, WTEhOREHTB O T b BRI THERR L
TWD ZEDNHERTET, FEALORHIERIOERERGA A L LT 1 MOk 4
MDHFELTND D EEZLND,

464 TFL 7Y a—)VBEBEFMIIERBIOER

TF LT a— VB E LT RE R A X 4.6.4—1~[X] 4.6.4—6 |Z/R T, EHFNLOHT
FER(X4.6.2—1~[X4.6.2—6) & Ll L C, &2 TOREHIB W T, d(001) B — 7 (L &2 12.5
[Al7> 5% 17.0[ANC JE i R 2328 - 7=,

ARAI A NeraTA4 NORBKTEMOLRE, 7uT74 NORAEIENEL DI
Lo TC, ZF Lo 7Y a— B a2 iTo- A RXA 7 24 FOERBREITEL 72 5 @Emic
7% 2 ENHERINTND 19,

LEOBREHNZOWTIE, =F Lo 7Y a— il 21T iR, 2oz nTs
2T RBEREALTWARNWA A2 24 hoEREFE=165A)1FE A ERLTHY, 7
074 hO XD 7RI EEMNRNIEAE L TWRWARA I XA RN ThHDLEEZLND,

5. BbhiT
JEMER Y R A MR TORFEMORYNRIEEFZE 2T 5720, BRFMKATICE
WTATHAB X OATH FAZHAG, 50CHE L 80°CTD 10 £z 5 iR{ERBR N
fThohlc, KFHETIE, ZORERBREOEMN A FaxdREL, ZNETONY
FRBBRTROONIZ L I RA AT XA b D Fe BULCIENAE MRS LM ~ DA & D §k —
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Ny b A MAEERICE AR A NOEREHEEZRE L, RBEOMBREZLTICE
L5,

« NTHEKE TN THUFKIZE T 53Rtk DL~ A M &R LEGE, AL
WARIZRIES N TV 3BT, ATH I KOHEITHRT, REFEMOEEITHENE
U7k A A DI EMEN T A FREICE TRBAITL Tz,

- ALK (80°C) 12H1F D ikBatk ikl TEM B2 TlE, kLo <bH % IRk
ERMERR SN, E7, B 121 Th Y, BED 2 1MARA Y XA FOfER L
FEECTH o7, 1T, BRI TARAZ XA MIEE L TV SRS,

- BEFHKT & RK]EHK T Cfron - B e 42 &, ERFHKX T T,
IRFBHDIEENSENE C T8k A A ISEMER Y BT A FEHICBAT L TV D DKL,

KEHKT TIE, 81 A 3T & A EERMNY A FREIZBATL T\ o T,

- REEIR O pH IFERFFHAK T CORBRTIIPMN pH LV @< RaHAICH D, KKK
PN COMEBR TR 2 2 M & o 72,

-EPMA 3 #r OFER, Mg~ hF A FRICAT L7280 R RKES 134 0.2mm TH -7z,

- BROBATOSFRD DIV BN N A b Z%5UZ XRD it 24T o 72465, EME~ > b
FA RIS OBERAERY L HEE SN D b ORI S odz, £72, XRD o#r
FERMNS, N A MO EEYIT 2— NEREEEZ T L, S OICBERIETTO
HETIE, NalA 27 2 A b LRERIEEEZ R LIz, 26D Z &b, RERETO
NaBiz A7 24 ME, BBEZELE L T Rholz EHEESI N,

INETIS, BRFETTORY A NOEEEBZHET S0, IRE, WREMER
FORBHIREEZE 2, Ny TFRTORBREERL CTE/, ZNHDOFRRTIE, PO Na
TUA A7 2 A O Fe BULLHE O IEMABNERS IR ~D LAV, 6O B b
Too LU, AREIFHEZIT - 12 EM R CORBRBRECIX, EfE~X b A b~D
BOBATIIMER SN b 00, WD Nal A 2 7 Z A4 MZELIFAE T TRV EHEESh
Too LTeDo T, AGBRIED X 5 REMRICBIT A8 —~2 b A MEAEIERIC L 52
ZRHiT 5 E T, Ny FRTORBRGEREZZOEEHEHT 2O TiE e, EMRTET
HBR T+ LT ECRHMET A L NEETH D,

HEE

10 B[, REMEHEL TRy A hOREEEBFEL ETHIchizoT, HiE
WASTFZEBFSER I =7 7 ¢ — L REFZE 7 L — 7 OB O EEK, IR L OHLE L5y
ZEBRERPY TRU 7 v — 7 ARHPAKIZIE, X> A Pl 2t L CTIEW -, £72, 3k
BEIURE (2 I2AE i 18 K OMEIBY S 2 L CIAEW =, SCERMEE BHEHIN - FIRBOR R 1 %<
AFROLEMHEIIII T 2T O IS H 7o - THBNE 2 TAEVW 2, BREEEITE BRI AL B iR
DN HE I 1E TEM,EDS S5 47 238V Tl /1 L CIAEW =, £72, FRRORAHFIKIC
IZ EPMA Z3#TIZ 38\ Tl ) L CIEW 2, FRALBRER GBS 2 o & —HF B o B 7o LK
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(Z1% EPMA 73 #r O RGBS W T ) L TIEW ., 2 2R L TEHRHOBEE R LE T,

BE 3R

1) BB A 7 VBRSNS : O ENC IS T D @ LSV U R BE R HUE WLy D AR EOE HE
M — B ALy BRFE S 2 IRIY F & b — it 3 MGy & AT LD Z A5l BB A
7 VERFEHERE  HilrE R, JINC TN1400 99-23 (1999).

2) SRHMER, HEAJLN, SROEEC =N REEH ORI EMERHEEMT OBUR”, BIRE
YA 7 VBRI SR, JMC TN8400 2004-010 (2004).

3) G. Kamei, C. Oda, S. Mitsui, M. Shibata and T. Shinozaki : “Fe(II)-Na Ion Exchange
at Interlayers of Smectite : Adsorption-Desorption Experiments and a Natural
Analogue”, Engineering Geology,vol.54, pp.15-20 (1999).

4) PGz, SEmAEE, EARA  “SARER S R A RKEGAER — R R R K T ORIRS
ERICBIT 28U~ A FOZEDOFRE”, AARREF IR B &k,
JAEA-Research 2006-064 (2006).

5) BRIz, LM, EEpdE—, AL CSREUL Y R R KEGREBR(D — KR R TR
P&, 150°CIcB T 288U b~ b A FOZALDRIE”, HARE OO HENE £
g, JAEA-Research 2007-018 (2007).

6) A AR, IR, PEESFIE @ “SEEH 31T 2 BRFM O £ 28 O BRI 1
—10 R OREHABRG RIS B RERZEH O —", B AR IHFZER FE s,
JAEA-Research 2008-011 (2008).

7) A - BB S ¢ LV O B SR M ALy A SR BR 5 O Bl RS i —
k3 AREE =7, BYJIMT - BOREBRFE SR EM BN PNC TN1410 92-081 (1992).

8) HANRY hA b TESEWRER T “Xv A MR DOBA 4 22z 2(CEC)
HIE Fik, JBAS—106—77(1977).

9) AN, MEFIE, PHEEHER, FARTIHE, SemMER, V&x RRRLE, HRME, A=,
Wl - “X ST A S OB, B - EREIBRE S BalrE R, PNC
TN8430 93-003 (1993).

10) T. Ishidera, K. Ueno and T. Suyama : “Investigation of Montmorillonite Altaration
and Form of Iron Corrosion Products in Compacted Bentonite in Contact with Carbon
Steel for Ten Years”, Clays in Natural&Engineered Barriers for Radioactive Waste
Confinement, September 17-20, LILLE 3rd International Meeting abstracts, p.269
(2007).

11) THA « K LEmAFEE", Al (1985).

12) AT¥FESL « “RitoBE”, BT T3 (1993).

13) iM% : “Chlorite/Saponite {E A &L O X HREIFTHE 7 10 7 7 A L7, JURK BRI (),
12 % 3 &, pp.303-309 (1977).
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=21 REMEERFOILFEHERK
M C | Mn | Si S P
SM400B(JIS G3202) | 0.13 | 0.69 | 0.19 | 0.007 | 0.011

% 22 HERICAWZAROHR [mol/L]
D%} ALK | AIH#HTK—1 AI#ITK—2
Na* 48x107 6.6 107" 50x 107
K* 1.0%x 1072 — —
Ca?" 1.0x 102 — -
Mg2* 5.5x 1072 — —

CI- 56x 10 56x 10 25%x107°
SO,» 29%x107? — -
HCO,” | 24x107° 1.0x 107 25x107
F 74x107° — -
Br 8.6x10™* — -

BO,S | 4.4x10™ — —
S 7.0x 10 — —
pH 7.9~84 8.3~8.7 9.1~9.2

& 24 HABREH

No. HERA & RECC) | FER REM HER A
1 ATLi@EK 80 EHX | H3IEH™ | SM400B
2 AIiEK 50 EFR | H3EH™ | SM400B
3 | AI#TFKk-1* 80 EFR | H3{EH™ | SM400B
4 | ANIhTFK-2* 80 EFR | H3{EHE™ | SM400B
5 AIiEK 80 K& | H3EH™ | Sm400B
6 ALK 80 EX Kunipia—F SM400B

* N\ TiE7K-1:[HCO,1=1.0 X 107'(M), [Na*]=6.6 x 107'(M)
*x A\ Li/K-2:[CI]=2.5 x 10%(M), [HCO;]=2.5 X 103(M), [Na*]=5.0 X 107%(M)
*xxkH 3 E4R 1 RIYEEOBEBEMEREZETE  EZIEFE 1.8[Mg/m’], 100%Y7=4")L V1
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F 42 REBBRAIHER [mol/L]
SW—80°C SW—50°C | GW—1—80°C | GW—2—80°C | SW—80°CX K
Na — 474x 10" 7.05% 10 1.79x 1072 470%x 10"
K — 1.40 X 1072 1.73% 107 9.21x107° 1.38% 107
Ca — 1.02% 1072 2.00x107° 1.75% 107° 1.21 %X 1072
Mg — 5.22 x 1072 8.23x107° 411%x10° 4.44 %1072
Fe . | 1.43x107% 7.16x 107
(Fe?") - 895107 | (107 x 1075y - (1.79% 107)*
Al — <185x10° | <1.85%x107° <1.85% 107 3.55x 1072
Si — 4.81%x10™ 352x107° 2.14% 1073 <1.25% 1078
cr — 5.84x 107 6.88x 107 2.73x107° 5.16x 107
ok — 2.62 %1072 4.06% 107 3.25x107° 2.43x107?
oH 8RN FALEE) 8.67 10.08 9.50 7.30
Eh (mV) - 108 -110 -267 151
*RIEBIRD pH % 3~4 [TFRARZAIE
£RA431—1 BAFTORBBES SV BHBAAT U 2 HFERCREE #)[meq/100¢]
Na K Mg Ca Total CEC
SW-80°C 48.6 45 10.4 20.6 84.1 58.6
SW-50°C 411 3.9 23.9 31.1 100 55.6
GW-1-80°C 64.5 2.0 2.3 53.8 122.6 61.9
GW-2-80°C 44.7 1.5 2.6 431 91.9 58.6
SW-80°C Air 345 3.7 27.5 15.7 81.4 56.3
SW-80°C Kunipia—F | 88.6 4.7 16.4 10.5 120.2 111.2
Kunigel V1% 52.4 1.3 6.6 41.9 104.4 52.4
Kunipia— F® 114.9 1.1 2.6 20.6 139.2 116.5
® 431—2 EHOILFMERREE %]
SW-80°C | SW-50°C | GW-1-80°C | GW-2-80°C SW_?_(_) c sszlo c Kunigel V1% | Kunipia—F?
XK Kunipia—F
Sio, 69.6 69.2 69.2 69.8 69.7 61.3 70.7 61.3
Al,O, 148 14.1 14.2 14.6 14.2 23.4 138 21.9
Fe,0, 2.65 2.41 1.98 214 2.44 2.55 1.49 1.78
Tio, 0.18 0.18 0.17 0.18 0.17 0.15 0.20 0.14
MgO 2.24 2.10 2.09 2.01 2.61 2.87 2.26 3.24
Ca0 1.42 2.29 2.75 2.73 1.63 0.40 2.30 0.51
Na,O 1.80 1.35 2.62 1.88 1.23 2.03 2.56 3.42
K,O 0.48 0.51 0.33 0.35 0.54 0.23 0.33 0.10
Ig—loss
%] 6.83 7.82 6.65 6.32 7.44 7.07 - -
Total 100.0 100.0 100.0 100.0 100.0 100.0 91.38 92.39
cl 0.32 0.28 0.32 0.00 0.15 0.27 <0.001 0.33
SO, 1.04 0.90 0.86 0.85 0.89 0.10 - -

13—
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5 432 BREBAT 2 IiERCRZEEER[meq/100g]

Na K Mg Ca Fe(Fe?")
SW—80°C 396.4 23.7 36.8 57.9 9.0(9.0)
SW—50°C 340.1 19.9 66.2 94.3 18.6(18.1)
GW—1—80°C 389.7 5.6 9.0 93.3 1.8(1.3)
GW—2—80°C 314.0 8.2 17.7 97.6 1.1(1.1)
SW—80°CK K 282.7 21.5 85.6 60.9 9.0(8.6)
SW—80°C Kunipia—F 781.2 21.0 27.3 16.6 0.52(0.50)
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