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Abstract
In this study, the following tasks have been perfomed in order to evaluate
chemical behavior concening with nuclide behabior in the cementitious materials
of the engineering barrier for TRU waste.
1. The following investigations have been done on the optimiation of the
materials for the engineered barriers.

. Suitable cementitious materials for the barriers in TRU repositiory were
selected by investigations on the characteristics of several kinds of
cements and on the chemical behavior of cement hydrates

. The accelerating test method has been developed which can be simulated by
numerical analysis.

- Accelerating test on the interaction between cement énd bentonite has been
done; Transition of Na~type bentonite to Ca—type and formatin of C-S-H

compounds has been found.

2. The following works have been carried out to obtain sorption data of
nuclides in Ca—iype bentonite.

(1) Chemical forms of nuclides at high pH and low Eh were estimated from
Pourbaix diagrams.Nuclides that are stable in any atmosphere or change
oxidation state, were revealed.

(2) Under reducing atmosphere condition, distribution coefficients Kd of Cs
and T for Ca—type bentonite were measured by batch method.

@ Kd for Cs : 1.2X10°md~ g Ca—type bentonite-water system

: 8.8 md,” g Ca—type bentonite—NaNos system
@ Kd for I : 4.3 ml g Ca-type bentonite-water system
5.5 ml~ g Ca—type bentonite—NaNos system
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(3) Apparent diffusion coefficients of H-3, Cs-134 and I-131 in compacied
bentonite were measured by In-diffusion experiment. Distribution
coefficients of the nuclides estimated from these diffiusion
coefficients were following values. From these values, it was cleared
that distribution coefficient of Cs was different from that meésured by
batch method.

DKd for Cs : 2.3X10°m. g
@Kd for I : 0.5 w/ g

3. The following tasks have performed in order to take in consideration of
coupling of transport and geochemical for performance assessment of
engineered barrier system for TRU waste isolation.

- We have modified coupling code {(TRACE-94) in order to caluclate on
concreat/waster interaction and kinetics of dissolution with respect to
some minerals for function of geochemical module.

. We have analized on verfication to confirm accuracy and algorism for
modification code.

. We have done validation analysis to confirm applicability for phenomenon
of this code.

. We have evaluated on chemical characteristics for engineered barrier

system using TRACE-95. And it is analized buffering effect of concreat

barrier system.

Work performed by Obayashi Corporation, Mitsubishi Heavy Industries, Ltd., and
Computer Software Development Co., Lid, under contract with Power Reactor and
Nuclear Fuel Development Corporation.

PNC Liaison: Waste Technology Development Division, Geological Isolation Section,
Masaru Itoh

#] Obayashi Corporation

*2 Mitsubishi Heavy Industries, Ltd.

%*3 Computer Software Development Co., Ltid.
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47430% IR O O s X X
YUAb1-470% | A ERE O X X X X
Ca(0H). : portlandite
CaC0, 1 calcite
AFt : ettringite(3Ca0+A1:0;-3CaS04-32H0 T+t E 2 2 B & &M
AFm :  monosulfate(3Ca0+A1:0:+CaS04-120.0THE XN 2 EBREE
C-5-4 : nCa0+Si0:-nH,0
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@ &}
DTA-TGEUDSCOHZEF+— bEFHFIZFAT,
Fa e, Ca(0l): (450°C{TiE) Rettringite (120°CHE) OREENAD SN B,
DTA-TGRUDSCIZIBZKMERDOEEERAED 2. 3R,

#£2.2.3 RERIIIIEERER

(%)
DTA-TG DSC
B ¥l Ca(OH). CaClO: #4k x5k AFm AH
¥A71100% AERET 23. 0 0 12.0  10.1 2.7 0
AER 0 0 15.5 8.8 0 0
EAVMBO % AR 0 0 13.5 5.9 0 0
Yihka-A40% | AEE 0 0 17.3  13.0 0 0
¥A/130% S ERHI 0 0 8.3 2.9 0 0
YUHk1-470% | BERTEE 0 0 15.2 11.1 0 0
Al COTRERET N
AFm : monosulfate(3Ca0-A1:05-CaS0.4-12H0TCHEXI N 2 FEMSLHE)
EEK : 100°C~Ca(OM) D7k E T ($5450°C) oREE
T3 7k A~ CoREE

@ (k%447 (insol., 8i02, Ca0, A1:0s, Fe:0:, ¥g0, Na20, K20, 80:>" &
IV I-MZ K BAFtDER, FIFVERA 7/ -V DS1027" 1)
FFLWEERL LACRT, EHMMERERIT I D RDATIWOEEEL Y
C-S-HDEFaRUIILEHE L, TOREREETE2 .55 T,
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#2.2.4 AEDFESH (%)

i, &t Si0z Al:0s TFe20s Cal0 Mg0 Na.0 K20

¥A7H00% B | 15.2 4.0 2.2 45.6 0.6 0.2 0.2

AR (15.2 4.0 2.2 15.6 0.6 0.2 0.2

f7160% AERTT | 41.4 2.2 .6 30.1 0.5 0.2 0.2

Yihta-A40% | BBtk (41.4 2.2 1.6 10.1 0.5 0.2 0.2

1/1+30% A BkWl | 65.8 0.9 0.9 16.4 0.2 0.1 0.2

YUhta-A70% | AERTR | 41.4 2.2 1.6 10.1 0.5 0.2 0.2

= ¥l insol. S80s; ig. loss AFt YUhET
t474100% WEEr | 0.2 4.0 39.5 2.7 0.1
AR | 15.2 4.0 39.5 5.1 5.1
17160% FAERET | 65.8 0.9 13.2 0.1 10. 1
YUhta-540% | BERE: | 41.4 2.2 21.2 0.1 20.1
A 1430% HERW 1 65.8 0.9 13.2 2.2 22.2
YUhea-470% | BBRdE | 4.4 2.2 21.2 2.3 32.3
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#2.2.5 BB PoOC-S-IotVBEUESER

(%)
TRE (%) E)LH
THE

Cal H:0Q

Ei JH- Cal S$i0z | Al20s HmaEk (%) 510: Cal
£A7b100% RERET [ 33.0 | 17.5| 2.2 4.4 56.9 2. QO 0. 50
R | 27.8(16.2| 2.1 6.9 53. 0 1. 82 0.77

¥A7160% PERET | 24.9114.41 1.8 7.7 48.8 1. 83 0. 96
YUhta-040% | HERE: ) 20.9(13.8| 1.8 9.0 50.5 1.99 1. 08
¥47130% PUERET [ 31.2 16.0| 2.0 6.3 55.0 2.06 0. 83
YHE1-AT0% B 130.6116.3( 2.1 10.1 58. 7 1.98 1. 16

(B4 5 bk
AR, pHILREICEE U HAM, HBEEc >0 T, EPMAR K 3EAHZERE L,

2.2.8 EXE

ABOZERID. Y- ABARBON -2 TR, Cal0l):MAERIN TR I &N,
TANTOCOM & VAt sDSIK G RE YV IVEEEB I L TWEEEZ NS, ZDH®H
Yhta-AZT0RBATEILICELDPHDETEZL Z L. ZDpllidE 2 » b 100% 1T o~ Hhg
MHEETHB. LALAENS, YLt Z240%B 00X TRMHMOKREBERZTREA THE L
LI TH5B,

BHEOSNTHERZ S 7LD %K2.2.3~2. 2.61CRT, £/ Bernero OBITFEE
O—FlZER2.2.TiT. B2. 2. 8iZAtokinson S o X AT RIS EOREEE (pHD A )
ZERAFSUALLOEERT S, Berners O FHEBIFEF MILAVI0% DIV -+ ABEL
R KDO XA AEREBICA L T30 TH B, T0OHHEL L ITTFTEEE DK
MELEBLZN. UTORILBOTIEERERNICS S, Ca O RERIZESIEE MK
moles/1TH D, MYPDMIEFZNLD BEV, DHOBRTICHEL., T OBRHREREYD
U Si4A A VIREXNEM T3, E -1l TH S, 2L DBerners @ FHEMEITET"
M, ELWWZ EHEFHENS,

2.2.4 &
- VA AR ARE OA -ANTIE, Ca(OM)MER I N T,
CEHPICERTAC IEBER 0B E L. BEITEI LT S,
s VI RETOREA LA O pHid & { . BRI MEETH D,
- I DOpME I/ FI00% DB TIZ12. 6. YYAb1-440% D RAF Ti212. 0, YUht1-LT0% D
ABTERI5TH -,
B DSATERIE, Berners 5 X CMAtokinson S I L AMITEREBAMATH - 7,
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2.3 N2 brFA FPOEHEAE

BHERZDOMBALIITE T, REWEZENTIHED L ER (ME) OB
BLINSBEHITE X b F A PRREHSBEION TS, EFEMEE, HTK
DEZENHEZBEOREEBIETEIOTHD. COIILHENEYLE->TERE
THHIEBBETH S,

LU Ry bFA PEFEMBIERBICER LI RZHB TR 20, BELY
KE->TREEBLSDTRAL, HRAE, av sV - PEETEHEE, a7 Y-}
KEARTEZTNVAVNCL>T. R MF A MBEHERBITOTRAEVDIEFREE A
T,

SITE, A7V - MEEBTHHAVEBETIZENTR Y A PTEDLHI I
EEPRBRIBMEETEIIEEENELVLARBET > T3, TOMEE TR, &4
LS 0HETORABRERIIDVTHET 5,

2.3.1 By —XAEERAEH

(1) fRBYr — 2
CalOH): BHMICE > TV Y — hOT LAY BEERE LI, LRBDY — 2
. MARE (pH=12.5) & 2h & KB KTHREE L 7opi= 1155 & 0ipll= 10,5
D3FT—RELE, CHOoDHEHEIVICHLTRYPFr Pl gdBEALE, 20
ESRHBINTENY b4 FREL/I00EECRE LOE. BEFDC a b
NP FAPMERBUTHEZNTHEFTOC aRE, pHINMFILAEEMLLAL
E3RTBIDTH B, (ph=11.55 L CpH=10.50 7 — 2 Tit. ER. iz B
L)

(2) REEE
FEREI, RIGELEFBHNE L7250C. 80CH LT 100CIKHBE L.

(3) A&7 — =X
F2.3. 1 WAy —RERT, BAEMBMID>HTE. 100°CTT7. 14, 30A. 50
CTEBOCTI0HE. 908, I50H B XUBB0HEHR/TE L, T, S ENOEY %
GeHETHLDICTHA (F1EB) BEHFLTH S,
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£2.3.1 HB7 -2

No. RIE % pH |#&mEE #AEMEE) et | awES
1 *k 8.1 50°C | 30,90, 150, (360, £8 | 5 3
2 50°C | 30, 90, 150, (360, £43) | 5 3
3 12.5 80°C | 30,90, 150, (360, &41) | 5 3
4 100°C |7, 14,30 3 3
5 | 7k ++Ca(O): 50°C | 30,90, 150, (360, B4 | 5 3
6 e 80°C |30, 90, 150, (360, £ 41 3
7 50°C | 30, 90, 150, (360, £43) | 5 3
8 103 80°C | 30,90, 150, (360, £ | 5 3
| 28 2 4

¥ T —F4 20T,

(4) 5B # %
#£2.3.2 CEAMRERT,
%£2.3.2 FAME

SEMBLUBERAIT ST

T &
7K HE X
Ca(OH). |#HHERE
RNybFar | NaB (LEE) #HRE: 7=ETFF

_37_




2.3.2

(1) ABRFTHE

ABAEEHTEE

AEBRE. 231l KR THRII D -—DOEHETIT» 7,
ERLEOT RBREZFHEXZBELEYH] 20 EARATLERS - 12,

Ca(0H). B fESL

1Ny Fimo&, 1 B&E

pH. iBF.

Ca™RE

pHiZ2.5,11.5,10.5

HAA | HWEFEHBERICTBEREILEA M Mg ANRB{#ET 3
# 4 |50,80, 100t TEERAE
pH11.5,10.5{3. EZXRpHEHEET S
Jﬁgﬁ;g}ﬁ}’%%ﬁ) pH., BE. 2"
& ¥ 42 *Ca, Na, K. Mg. A2. Si
(—&# &=
B 2 O a4 XRD (5B A4 0%, $HoRREAR E
DEBKRRIZIXRD., ~viHIEE
ERICHEET 5,
— vt E | (£ FEE)
— S EM (—& &k
— DTA (—EEE
Kz2.3.1 #HE7o—
(2) ##rEE

AAEBRPUDORBEALEOEERRNEZLET 2720 EXHOBHITD

WT. fbZEaf. BRXBRIIT. TERIF.

AF LT —REFEERIILLEIN D

TA MRS BLITSEMICLI2MAMMOBEEZER L, T, HHEZOL

TlE. BEFWEREFTEA R (Ca.

L7co

Na, K. Mg. A2. Si) 24
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2.3.3 KBMERLEER

RENBDOHREEE2 I, BENIOKRL£2.3. 4. BAEISIEOREESE£2.3.5,
No. 4D 7. 14 0HDREREZR2 3.6IXR L. LTI, WAt Lo FHEFHNET 3,

(1) #EFOHBED B IKE L2 Ca(0D) B H D &
BREFOp HHEXT - OBREp HAL0.5E1L.50 7 — X TH 5,
PILO0.5DHADMEREEEIE. 50T, 80C& biT80H £ THE L. S0CDHN
50CE D bBh 7. PHILSOBADMARMBEIE. 50CTRHDE . 80CTH
e E RGN

(2) X#MEHr

pHI2. 50 B A, B THSHARR Y M+ A FPOE— 2RI LTED, 50CT
BC-A-H, 80CTREC-S-HOEEXBDONB, O &z, 908, 1508
THENEEEMAMLEB Y, Fiz, pBI2.50100 COBAE. RV rF A PO~
WTETED L, WBTEBEAERBDONRLLLE, HboT. C-S-—HZ{LS
oL —s FEEFICEDON D,

PHIL. SO H A, 80CDIS0 ATH, BEAERVY FFAL PO — 2 MBI ET,
C-A-H¥PC-S-HOAERLBEDSNT. NaBHrhoCaB~DEE (HI3A
~HSAND YT b)) OHMID S5hiz,

pHI0. 5D & 50°C. 80°C& T30 TR, RV b+ bDE— sl ZNIEFE
ZELTORBWAC-S-HOEEPRBDONT, B, IS0BTHRABETH 3,

THE. LRBOC-S-Hid., 18, IBHE0E. FEFTAL FDOTADITH
ENEBRXONBZIN. BETETWLE L,

No.l (pH8) D3FE, 100 HETH. "V bF A MOV —FItHN o2 LT

HHENE D,

(3) TG-DTAZI
100~240CTORBE -7, N+ bOREKkERTE—2 THH. pHl2.
5. 115, 1050 ERRYy — A BT, COWBRE— I RN 220 hhTWnE I &
E XA A UBNadrsCa~BRULLEIEEZRELTL S,
pHI2. 5D H &, 50°CTY0H. 80°CTB30A. 100°Ci27 H TI00~240°CDOIREK L — 7
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(4)

(5

(6)

WELAEBRLTL B,

PHIL.SD B A E. 50°C, B0C&L HIITSOH TIH~240CORBME — 7 HNPPFED L
THE0, 9H. 150 BTHRABETH 5,

pil0. 50 B AR, WITNOBRE., BEHHTHI~20CORBE -7 NENE
ZAL L T,

BETHMEHE

RABBIUPHS TORPEEDOR Y bJ o I, HEROBREZVUEIZREL
ZORYbPFHAFOBRE. pHI0.55 L TFIL.OX — XA TRINARTH. ThBEE
| A VRA AR

NYPFAMORREAKENMNIBD SN LDOE. pHIL.5OBEDBTH » I,
S0CHEFEEE. AT b A FPORFRADAMRICE/ALTE D, 900, 1508
THRBETH-7, WCOHEE. ATR Y S POHFNAD SN LAY,
HROERRERITE >ke 308, 1508 EHICAERIBETH >, L00CTOHHE.
THTANYMFA bORREIEDA, 14, WEBEHASEHECFEIRIZELL &,

AFLvTNN—RERLL

pHI2.5DBEDAF LV o TN —RkBFER LG, 308 ICH W TH0CT35%. 80°CT12
%, 100 CTRBIFORETHDIL. ZhlBOININATEZABEAALIT L - X,
SOOI &R, pHI2Z.E5TORY P A FOEENEHRBRICHEHEIIEEL I LETRET
3, |
PHILSE0.5DH\EDAF LYy TA—REELE, VEBIKETERLOL2%D
BAPRHoN 305, pDRIZ.SICHXZ EEMIREATH D, 0.150HIKBTHIF
EAEEALLLL,

PHE DB EDAF VTNV —REFEREIZ, BEAEEMLLE L,

A4 ik

BAPHO L F I > THELHPDOCa OFHEEIM A LIz, 2O EEHBELT
BED2OC a0/ Si02 TNIE, pHEFIcfE- TH A L7z,
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2.3.4 £ &8

TV Y - FRETBERY M FA MDAV I Y — b oDT LAY BTk TED
IIBEEEBY B, KOVTHET 520, BAKER (pI=10.5. 11.5. 12.5
D3URLDBE) KRV hF4 b EANSC, 80°C.100°C (pHIZ. 50 %) o34 A
ETRBRET-> T 5,

A 0B ETOERICESE, pHI0.5. 11.5CR. <Y bF4 FOBE . NaB
MHCaBABFL, C~S-HADBERTZIE2R ERABEREOREHE
ERBDH SN, Lid L,y pHIZ 5T, 50C. 80CH0EIRBOTRY b+ 4 b D
PEODEEN, C—-S-HPC-S-—HREMTEHEL.I00CTIRIOBITE LT,
Ry b PRBETEEE, RELBBEZ B2 ENYSMTH - 72,

N, REBRGEEL, BE 605, EMOHET 5,
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*2.3.9

BT —% -0 (43 0H)

Mo AyMEL | pliadsE | WERE ORI X # M| g o5y i 2T - BN s /D
e ALt B OF OB meiik
LU U Bk T D 2 (%) *|
No. it 001. 24+ [ C-A-11 c-8-1l | 2k E b B -4 8102 [ Al:04} Ca0 | Ng0 | Na=0 | K.0
i p | M | (e/2) | (o) pll U | (RF994H) s I G145 (%)
9. 4% 315 | L0% | SRR
ELAE - | - - - - - 12.4 - - - 102t 687C | BO0T | AR MBRRKML - -l -1-1-1-1-
YvYs &
[§3:) .
9.4% | 2.9% | 3.6% | 0.5% | AMB
1 It20 8.1 50 [1.0001 - 8.06 |22.8 12.8 - - - 20% 190T 690T 920C | A FLhiES a7 210 91 | 7.0 17 4 | 1.2
vYvs 22 HEghahiin
120 CaC03 5.9 | 6.0% | 7.2 %| 10.3% | AR
2 1 12,5 50 |0.9997( -~ 12.40 [23.6| 14.8 Vs ~ | 80T | 180T | ~500T | ~750C igimammn 45 0.4 §1.4 |660 [<2.5] 54 [1.2
Ca(0l). 5 4
~S00F TG - L LA itk BEER | ZER 4220
CaC03 4.6% | 12.4% | B.1 %{ 1.7 & | Bkss sk
3 Rl |[12.5]| 80 | 1.0002 - t2.18 | 24.4 14.8 ¥y Vs Ty 20T | ~400T | ~650T | ~700T | iy 12 0.6 |7.6 |340 |<2.5{ 60 | 2.4
¥ A R D
~B50TTHANMRIE" - 9L 3ok fk i ek
CaC03 | 12.9% | 4.7% | L6% | L7% | &FissmAhtson
1 Rl ]12.5{100 {0.9999 - 9.72 {260 14.8 - Vs ¥ 220T | 500 | 555T | 680C |1 0.8 | 80 [1.9 | 42 {0.8 | 51 [0.6
V¥ AMRRT O
kLY
CaC03 13.2% | 3.5% | 4.8% No. I E#HHMN
5 gt [11.5] 50 [0.9997| 0.0 [11.50 [18.7| 14.9 - - ¥ 90 T| 165 | 687T 92 18 |17 ] 49 [<2.5] 54 | 1.2
vYS
CaC03 13.4% | 2.8% | 4.5% No. | FHHEi
6 FlL |i1.5| 80 [1.0000| t4.8 [11.48 {I17.5 15.3 - - ¥ 77 ¢ 182T | 695¢C HE 26 | 4.2 | 49 [<2.5] 54 | 1.8
vy
1.1%] 3.7% | 5.1% No. | SRAHCE
7 Wt |10.5| 50 [l.0002| 7.3 [10.21 {18.3] 14.8 - ¥ - 75 ¢ | 165C | ~700% 30 140 | 51 ;7.0 F2.5 | 47 {1.2
YVS
13.5%] 4.05 | 4.4 % No. | S
8 Wil | 10.5( B0 {10001 13.6 [10.17 [18.0 13; - i - 7T T | 160T | ~700% 36 94 | 38 | 14 |25 | 47 | 1.8
y

0 72T F GRAED 20T, KU PFA MREAF LT BNEEOMHEERD I, I TE J2ETFIIMTEAF Lo TA—B#HRE 100 & LSO RETHRBORAEF LTV 3,
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#2.3.4 MBF—5 -8 (%AEIOH)

WO <yHAL | plliEE | HSiEopl X & i #® 2 i Fu p- i G M S| LG TR D)
e Ak W ¥ W8 | akatiRle
Ll I b b 82 (%) ¥l
No. Bt 001. 2t | C-A-N c-5-1 | 2o{um X & b 1T [T Si0z | Al205) Cal | Mg0 | Na:01] k.0
i pil | )% | Cg/e) | (o) pH R | CREDEAL) H: i 9k (%)
9. 4% 3.1% | L.0% | SBephR R
PETE - - - - - - - 12,4 - - - 1020 G87C | B00T | ALHdHLARSR - - - - - - -
vvYs &
(&%)
B.7% | 1.5% | 1.2% | 3.8% |4ome
1 0 8.1| 50 11.0002 - 8.01 |20.0| 12.5 - - - [00T | 205C | 565C | 7I5T |MsiSinizs 114 83 | 66 17.0 [4.2 [8.8 |I170
vvs LB
;0 CaC03 15.7% | 7.5% | 5.2% | 0.3% | S:Bedvrn
2 1 12.5] 50 |§.0000 - 12.39 {20.2| 15.8 VS - i 200T | 590T | T730C ] 1000T | AEM-ANBRARRGD 36 1.9 1.9 |510 {42 | 26 }0.6
Ca(Oll) . ] i)
2 T4 el
CaC03 3.5% [12.8% | 4.1% | L.3% [ ruR
3 @Je p12.5] 80 (0.9999 - 12.08 [19.8] 158 ¥ ¥ Vs ¥ 70T | . 450T | 685T | T80T | 14 1.5 |25 [200 {4.2 | 26 | 0.6
¥ AR T @
B
CaC03 8.5% | 6.2% | 1.9% | 4.9% | No.] BURHCET
5 ] 1 1.5} 50 |1.0002) 20.8 |1i.55 }16.7 vlﬂ'é - - ¥ 100T | 215C | 590T | 720T 91 10 §1.9 | 46 0.8 | 22 | 0.6
CaCo3 8.6% | 4.8% | 3.5% | 7.2% |No.l HEHmi )
6 Rl L (1.5 | 80 | 1.0006 [ 72.4 |11.47 |17.3 vig.g - - ¥ 130C | 215¢ | 58T | 750T 88 12 (2.1 | 38 (0.8 | 24 {0.6
8.7% | 5.5% | L.4% [ 4.6% |No.1 BUphemi
7 W J10.51 50 | 1.0001 | 30.4 §10.08 |17.7 vl?r'g - ] - 130T | 240 ] 585C | 730%¢ 105 29 18 |8.4 {3.3 ] 21 |0.6
10.0% | 5.7% | 2.3% | 5.0% |No.l ICEHC#iu
8 17 10.51 80 |0.9997 ] 50.6 9.77 | 16.9 Vl;sl.g - ¥ - 125¢ 260T 600T T30¢ 72 16 |3.6 |5.6 10.8 23 0.6

11 72 ETF GRAED) £M0T. Ry A MEAF LT A—REREOMEERD I,

CITH. JoE7FRMTBAF LT~ WHEEL 00 & LoD BETA4RNOBHRATL TS,
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#2.3.5 BT —F (ELEI500)

i B AybH b | pllay%s | KRB opll X & om i o e FFvI” A M4 v Cppm)
PN 7~ B OB | Werikie
W% % Hy T AR HCR) ]
No. 70 ik 00 Egt] At | C8- | oo B -5 AT B % Si0: | Al204 Ca0 |40 | Kas0 | X0
4 pll R [ Ce/2y| (me) pll BRI CRA2541) H: N g (%)
9. 4% 3. 1% 10% | & B it
4" ] - - - — - - - 12.4 - - - 102T 687C 800 BV TSR TN - - - - - - -
. VYs &
(€23 ek
SR
1 :0 8.1| 50 |1.o002| - 8.01 200 12.8 - - - TR T4 114
Yvs ZETT A 2o
20 CaCo3 PO
2 i 12.5| 50 JLoooo| - [12.30 [20.2| 149 Vs - i TRNBECEy | 36
Ca(Oll): S &4
ZE T BRI
CaC03 TN 4T
3 M |12.5| 80 |0.9999 | - |12.08 |18.8| 14.8 vy VS ¥ ) 14
¥ IS MR o
g
CaC03 Ne. | SURHOEIME
5 WLt |11.5] 50 |1.0002| 20.8 [11.55 |16.7] 14.9 - - ¥ g1
vVs
CaC03 No. | FRBHHI
8 MLl {1.5| 80 |r.ooo1| 724 [11.47 |17.3] 15.0 - - ¥ 38
vVSs
No. 1 RIS
7 | -mL [to.s| 50 |1.0000| 30.4 [10.03 [17.7] 14.8 - ¥ - L05
vVsS
No. I SRR
8 WL |10.5| 80 |0.9997] 50.6 { 9.77 |16.9 1$g - ¥ - 72
y
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$2.3.6 MHF—5—T (No. 4 AT, 14, 30H)

ik H <vhH{} | plENEE | MERE O X |l §r o4 i FHIT - B il g/
AL WO S B3 | wRaTHEME
Mg S TGk a4 (%) %1
Ho. ik 001. 48 | C-4-NN C-5-1 | 2o X5 H AT o Si0sz | Al20y Ca0 | MgD | Na:0|K:0
# Al pll | #e ] Ce/e) | (k) pll RIE | GAL) 2R v %
e ﬁ
9. 4% 30% | 1.0%5 | SMbhRR :
FIE" T - - - - - - 12.4 - - - 102¢ 687¢ 800 HUR SR T 1] - - - - - - -
‘ vvs N
(4£R)
1.0 9.5% [10.3% | T.6% | 1.8% |/hSRdREERAE
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¥ AR T D
Eoli)
CaC03 | 12.9% | 4.7% | 1.6% | L.7% |gHistndiym
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3. ATV THYOHBETEBICETIHE
3.1 BEINILSGRELE LI IEBOLERBORTRUER -
BESNILARET (EEh, BpH) KB 3TRUBESNICSENEEEO
LERBETNVR-BERETOTHEELL. HEEBIR. KEOSHETICS
LTUTIZa8E LA,
(1) TRURUD S v
(2) ZE¥£R
B) 7TNAHVER
) 7IHAYVLELEER
(5) no sy
(6) Toofth (K
LEEBORERRIS. RV M A MEHTIRERRCEAT I REARE T
SNHOBEOMELER (L2E. HFME) 2¥HE L.

3.1.1 BEOEERBIMT IXBRAE
NPT PERTIEEORERELANMCT I LTERELEL OIS, B
DFEBICELTIRAELT > . LSBELLTEDH, SAlgH
RTCOBRBOLERBIIEA L, BB ETIHBIN>LTR, REOEPEE D
PE->THB|LI,

3.1.2 ZBOIL2EBo®EH
BpH, BEhTOBKEORFMH. EEELEBLEER. UTOZ L0880
o T/F =P TcHERBILLBREBR L - THAOLEBREEZ LD, BE
HREHTERTILEN DS, BBEEE., Sp HGIREE)TH EIDABRILY &
VTHFET 2. BB SROBEBERICIBETH Y., BREX NI VEDEBET
FRUTHERBEVNRELTIWMEELNS 2. Te(IVIZDWTId. BRI M L5
TEREHRISEILD, BRBRA A VOFRELERLTIBREARETSSDENRS S &
BERAONDB. —F TIVHIVERBR. TIAYLELE. ~"oF v akit, Banis
TRT7IZF=FPEBERBINHMRLUCEBENAE LD, ATAY PHOEE S
LEBTEENEREZTA OIS, . BREOBVTEIZDWTH. Sy F5
REBMBEHRPTOE L. UEDOIEE2ERLT, ZPFRTHE. TAHYSER
FOC (EO—RMELTHEE) . RUNaFUREDI(BO—iE LTHEE) 23
RIS, ANV LBERY P F A MIH LTy FHERIOERIC L » TRES
ERENRBEIELET S,

3.2 WHMEXFTEFILIRYFFA PNOEBORSERE

FHRHIHBTIRIOT, ANVYTLARERY A M ERBAKOBHBEATY L.
HBULCBHBEEROCT, BRAHNB TS 3K RZRUMEBELEZCON L
VO LBEERY b A MCXHT B (Cs-134,1-131) OSMERE SN FREITL D
MWE L,
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HEEWAB L. BRFOTERE. pH, EhoEBELI S, BE400%
K. BREEELEZRBRSB3EELI N3,

(2) ABHEPOEARE

N MFAPBHBEE0. 45 pmT7 40y CEBESE L%, BELEN LT
HHRRICENT o HBBEERAM LA, HEOHEMEIL, Cs-134, I-131T2h<h
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W BEIETRERABREE L. RBRUBHAREEPOC s BEN—FEE 3
FTCOMBMEL, BE60RATH -1,
BEDPOCs-1MBEOHEERI S, TREZRAOVLTHREHAEH L.
(Cz:—C) XV
Ke= CXW O
CIT. Ke: #BESHE (n2/g)
C :#HHPOEBBE (Bg/ml)
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(B) REHBREREOFMH
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(1) EEXY A MDY
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MR U7Xy P PERE UL, HERBRAESIE, 220XV MFA b p 5
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Np D&, EARILOBELASBERHOT N, Ny FHEIOMELAEHE
LOBIFERENh e COBRELTHEASANA VOB WL 04 FEKH
EZohd, #-T. AMBHOWE. FHIKSI > THIASLOEE~DER
NOHBLUIZAEENRS 3,

IRUCOLRERIE., HMHARBISHELALEL, Ny FHRICEDAEL
ETHEDBUROSOT, ANV TLABERY M F A MR TEIBBEHEIZAE D
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FOC-I4NERIKMHATNEILDEEIONE,
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#%3.3-1

GOV OEBRBELOEE LS RESE

SEEE (i g) HBZHES
va |speE
(g/cn®) A B Ny F ik EHREB Ny F
H 1.2 0 — K&ETF -
C s 1.2 3.1x10°? 1.2x10°3+® AEAT EHAMEAT
(pH=9. 8, Eh=
-320nV)
I i.2 ~ 0 4.8°*° ZHRHBAT AETF
C 1.2 6.0 1.7x10'"™ | ZEHEHAT AKT
Np*? 1.2 9.9x10°2 LIX10* | ZHESHAT |[BEASHAT
{pH=8. 6, Eh=
-350mY)
1 :3.3.2RO@OAEZRATHERELLE
* 2 - H-3 0L GEHEEH
* 3 : Xpfat
¥4 P EREFEFICEN
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£3.2-1 ANVTALBERY M AL MR T I BOAREY

¥ iE B #h T K p H E h REME 4 1% $¢

(mV) (H) (nl/ g)

Cs—-134 EEK 9.8 - 324 5 7 1.2x10°
NaNOs 3 H 9.8 |-849 57 8.8
I[-131 HE K 9.8 — 3886 28 4.3
NaNOs&E #& 9.8 —3829 28 5.5
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4. 1. 1 EEAEEE EMRE DR
HEDET I, B—ShTRI NS A T LRAEET 20— FTH 35,
TRUBEE ST Y R T LTE, T4 bAu b b S EEEER D ) 5 SHEMN
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- A DEANIE R & 7L B HINEEET B,
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4. 1.
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1. 0D-4(mo1/L)

I logC (mol/ ¢)
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