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Abstract

The corrosion-resistant material, titanium, is one of the candidate materials
for nuclear fuel waste container. The purpose of this report is to investigate
hydrogen embrittlement behavior of titanium in non-oxidizing solution saturated
with bentonite clay estimated to be original condition of deep underground.

The electrochemical tests were performed in bentonite clay to be saturated de-
aerated carbonate solution and deaerated carbonate solution at 50°C by 1440
hours , and hydrogen absorption behavior of titanium was investigated in with
relation applied potential. The thoughts of hydrogen embrittlement and
corrosion potential mode! of titanium were also discribed.

Furthermore, as to micro-organism influence corrosion of carbon steel overpack
in bentonite, the effect of coexistence of aerchic and anaerobic bacteria on
corrosion of carbon steel were examined. As the result, it was observed that
sulfate reducing bacteria is difficult to grow in compact bentonite, and
corrosion rate of carbon steel in coexisting of SRB and IB was same level, <0.0
2mm/y, as compared with that in IB alone described in last year report.

Work performed by Kobe Steel,Ltd under contract with Power Reactor and Nuclear
Fuel Development Corporation
PNC Liaison:Hirohisa Isikawa, Geological Isolation Technology Section, Tokai Works
* :Nuclear Plant Engineering Dept.Engineering&Machinery Division, Kobe Steel Ltd.
#*:Chemistry&Corrosion Research Dep.
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DEEZHIS ymTHolze GI1TIELTH, CG2LAEAMOI ZOMEREELTW
5T EPERINT,

(3) FEMALETORRRIICRIZT HEDRE
HEAM OREMA LTIRBICL D, KFRRNESFEL S EE 2 i, P OFRBFEIIM
BERESHTEAT) o, #EM L LTRAEIRNE NS WETRETRBEETIL
BEdhb, 22T, UTICFRT ISAMHOEEREORER (G 2) 100V TEEMAE
ZiTo7:. KEEHEZOW L. RERBEZHRE L, BRER-2-LIIRT,

HEREMH

- FEWEA LT 34&H
OgEstpL
@B
®# 6 0 0 BHFEML

-EfMER : — 1.5 VvsSCE
- By M : 24 Ohrs '
CEREBEW MY Y a1E [C0s27+HC0:™] =0. 2M/L

+ [C -] 1000ppm (pH=10,:kKHEK
- IR E.:50%TC

CNEDOREALTTHRET > LER, #6 0 02 —HEAWEL LT 25K
L7:T i @M e OREA EITH X ) BREREKRRINESS & oz fto T fR#
ABROBRBF ORELETIZE 6 0 0BIEL L7

(4) WEKRESTTEORS _

B TIEIHENRETS AP LBETH L0, Bharvyiz—Tarodbizn
S EMLE) 2 RATLLEED S, T TR o LHMEZ T o 2B ADKE
T ERE L7z,

KEFEF X —VEBIIRELFERETE 6 0 OMFBLALEITE L, SWORMEREE L
T, O FFoEEmRE, QREZE (HESB I UVRFD I T OEEIRRE THE
DRBEHEIET 2 FEORE21To70. TORREEF2-2-21II5RT,

ZOFEFFORETHN L2GEE. n 308 TIHIZAEOEEZ R L. —F. &
HE*B{HELZESR., BBREFED ST VEFKEL kol THIEADSHFELT
WaERD, FEREIINSYEFEL--0ThrEELLNE, /2. SRR
e wET 5 A%, MOSFTHFEL D DERINSWEZRLE, ik, FiEE
T i POKREPIEEBE L7720 ThrLEI LN,

DEDZ Lo, WIUXRKEEFEDVETERBETHLEDR N, FOFEED
RERETKEGWT AL E L7z
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2.2.2 PEEFER
R2-2-5IfRERBORBE 7 0 —F v — P ERT,

(1) B®
BEBM EAKREDEE E OREZFFMET A2 L2 BMNE LT, RBREEFICBY
T BB ZHV-FPBTTREL. VV—FEROHEZITI . el
BABRFEZRY WL, KRS 2o CILRERREST 21T 0 726

(2) BEEAHE
HKEECEV 2 BROEAN % M2-2-6-18 X 'E2-2-6-2107 T, BAL & AERIGE
EOBRRFMICIIR2-2-6-11C7Y 1 ERBEHFHA L (BRILLFAEER L AR
F7:, KEOFHBEMNEOBEN TCOBRPOBEHFERICL B ARERIGEE~DOZE
FEMICIER2-2-6-210 R 2 ER SR e V- HBROER L 7. RBPEISHESERY
AzRERAHR, 1EEHFL VI BEBRZEFHEREZERF L2, H2-2-TIZEHE~N>Y b4
B OBBETEIRE T,

MEE2EEOF Y R(G2, G17)EL., EEBMNZHMTA7-200) — Fif%E
WO, BICRERE(TFRARTES) L. BKELE T 848K L7

COWRBBEFBIUOWEL /I — 7Ry 7 ARTREBES Ao 2 TS5 AEEEE
Bty bL, BIEBBA V- FOBRTTREL L. 28, 5 r0EEBR2 1 00F
FICEy bL, FhFhz) - FEZHAWTERL TiTo 7

BEL, BV P4 MNCEBRBLUZRBRERET Y M TABEE5 70T Ry
TARATANY A PRICEDAATZBEB T VAZHWTER L, REBICHBWS T
BATALRLTI 74 VI —IBHEFABRAEDODOZEHLTITo 72

(3) HEBLM (FE2-2-3IRERERICBIT 2 HELME, AEBIUFER—EFRT)

Oft & # H: 248 ASM G2.17)

QA EBH XK GHREBR (30X30X0.1 (EE, LYYy ¥ —T
) GEBREOERIZTF I 7L - N OEEEIC L B)

@R B A #2408 (1A#EIIHL, n5llE)

@RV FA4 2Kk (RVIFAFEBE; 1. 8g/cn®s XY MFAL FL)

®R B & W 3K (pHS. 10 REEE- /B, F U v o, [C0:27+
HCOs™] =0.2ML+ [C1]-=1000ppm BLpHIZX HC0:2 &
HCO: Db %k &R 200 ET 2, pH6 ;) VERRDIERAR)

Or fif . 37k#E (K2-2-8%HE)

@D B p H:6.8.10RVYMFA 1D LA RYIFAL PRL; 2K
(E2-2-82H))

®iR BE.1%&% (500)

QOFEBEM 150,720,144 0B

O B & 2. 28E
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(4) HEHEESB L UHRE
DN P HA e LORERBEE
F2-248B L UR2-2-5ICEMBOEREBLEBG BT AESHE. M2-2-9B X °
M2-2-10C &M D p HY W B AHTEMN L AREERE L OER. M2-2-11B LT
B2-2-12ic &M B DOAEEEE L BE p HOBFK., K2-2-13~H2-2-16 12 & D7k
REFE LHBRNE (CBEEREE) L OBRERT.
IRz, B89 A -y BIEREBRET 5,

(REEBROSERR

SMEBEENP S, BRI VELZENZEHMT 2 EEEHETIFTRICERL TV S
L) THEH, KERERCEEEOEMNHMAR TIZIERIZIEFLALED LN »
2572 T2y pHO6HDpHI1 010500V, REDOAIZEL 2o TWAEMAIE
2770

COKERNEICRIZTEIMEM DO BE)

B2-2-9% OB2-2-106 R L7 X 3 0. X hFA k2 L, pHS@mF&¢L
FAHASTMG 2 RUFG 1 7 ORERINEIZ. ENNEMSERIC AT EEMT5 v
EKPHMENTWAEERE—FH LA, T/, ASIMG2EG 1 7 LIXFRRERBOETT
Hol,

EL., EIMENMA—0.8 1Vvs.SHE)2»5— 1.1 1V(vs.SHE) b2 E ¥ T, &
REBEBRBEEMNL T2 WA, Zhid, Shoesmithb (AECL-11770, C0G-97-035-
DIFHEL TR L) CERESRE (AL EMERSV IIAZTRINE) IS WKER
WRPETTHIHERTHY, o TAHREKERL Y DEBRERBRTIHMEMNOEEN L

WEHEICEh 2D EBEbhs,

KREGED 1 atn ARZE L7ZB S OXRERERCOFEEMITHASLTE-0.5 17
(vs.SHE) DBNM ZEIIML7ZHED G 2 DXRFERFER. 15 0 ERRAERI ¥ 1 0ppn,
T2 0RAABRYHI 8ppn. 1 4 4 0RFERENH2 4ppnTH Y., G 1 7T DKRES
FEIZ. 15 0FHRAER W 9ppn., 7 2 0RRRENH 1 3ppn. 1 4 4 O BEERHER
B 6pnTHo7ze CNLDERIRT L ICHEEICKERNSELTVE Z &
Po, REERICBITAKEFEHEEMII—0.5 1Vs.SE) X WidETH o722 & 53
gé j’LZ)o : -

CHOpHEIZBIFAH—0.5 1V(vs. SEE)RBRICB VT, LEAEEFEDL L FHR
BT 70G20EH 4ppnB L UG 1 7 0ERH 2pppnE FREFRELEIC &,
G2DOKFRNEIZFNEFNH 6ppm, 1 SppmB L U2 Oppu, G 1 7 TidFNFh
F7ppm, 1 1ppmB& 1 4ppmé 25,

AEBIIAWEERFOESEH0. 1lmTH), EOMMEETD 54, EBEOD
A==y JOEEZ 1 0m&KEL, FLEBRTIFEISTREEMT S T
e, G2ixF#NnFN0.03ppn150h, 0.0 8ppn” 7 2 0hZU’0. 1 Oppn”
1440h&%5d, f£oT, EX1 0mDG20DF% VK TiE, 15 0BERBROE
EVPLDOKRERINEREIZ]. Sppnyear. 72 0RBERBORER2 S TIXH
0.9ppm/ year. 14 4 ORSEIERERD S TIXRO0. 6ppn/yeark %25, G 1 7 HiEE
FOERETHY., #hFN 2. 1ppnyear. 0. 7ppmn year®K 0. 4 3 ppm/

- 14 -



yeart 2 b, CORERIT, BEER L L L ICKERIEENRETTAIEERLTY
AH, EMIZBERSTT 5,

OREWINEICRITTEE p HOEE
R, BEERIZEAASNG 2RUG L 7TORERIVCEITTERp HOEELX
2-2-11 R U R 2-2-12Ic F NENTRT,

CNEDRBRICBITLHMEMER., KEOFHEEML Y ZhEFN3 0 0nViEW
— 0.6 8V(vs.SHE) /pH6, —0.8 1(vs.SHE)/  pH8, — 0.9 4V (vs.SHE}/
pHI0OTH %70, LEDp HIZHBITH~0.5 1V(vs.SHE) & h AFERINE I %
Di%j.ml./f:o .

ESROEmE LT, ASIMG2 &G 1 7LRFEEHOESHZRL, Wb pH
EDEIICHE > TREBRUIF S L7, EL, pH6 & p HE T FDEAEA I
KEWIF pHS L pHI10&TRIZIZABEDOAZTRIEL RV TH o7,

PHillips® (Corrosion Science, vol.l4,p.533,1974) &2 I T, BEEHEIC
X575 v ORERNECRIZTER HOPEREETSHY, pHT7.3TIiX50
RMERTHN3 g/ ORERPEFELLZDIZN LT, pH10. 3 TiEEUER
FRETKZERPNENS 0 THo2E LTS, SIEIARHTH 255, RITYVEHREHD
EWIXEb0LBbs,

pH6RUFpH1 0 TIX, KEDFEHEMICHUTAEMTOREZThLEab o
. pHSKBIFAKEREBEROKERNEH LRI LHEL T, FEEMTHG 2
DIERINE,HEETHE, (pH6,—0.6 8V(vs.SHE)) Ti(3400-4) X 24
(pHS8, —0.51V, 144 0hFHBTORERINE)=-680(p H8, —0.8 1V,
144 0hBFBRTHOAERINE)=120ppn. {pH10,—0.6 4V(vs.SHE)) Tid
(460-4) X 24--680=16. lppm& 72 5 o

CNODERPSL, SR LD L ARDIRET, KEREELERDBE, pHE T
{3 3. 6ppo/year. pH1 0 Tix 0.5 Oppw/yeark %%, pH6 TIZ1 4 0FEMT
500ppnE I TLEIZLICARBH, pH1O0TIES50 OppnZ 2 % DiZ
100 0FEUESLELLRS,

PEDXHIZ, G2ZRUGL 7OREZREIPERIMICEI LT 2L, ROEBN
144 0BEOBREZHEAL T, MAOp HOBEFPTHH 100 0FEHET
500pm%&#z. 100 0FEULOERICEMABRVILICES, LELEDL,
FREOFERPRT LT, RERFEIICEVERICKERIGEEIMETLTWAE Z &
b, ZeBOFMzTAIC L THERNOBBIIFEREN THI LELZOND, FC
Ty DT KB EEORBRELEHERICRE T2 8127 5,

CRBRIREEOBREILL 1,0 0 0FHRETL 0, 0 0 0 FEEDARTILE

B42-2-13 % UFR2-2-1412, ASTMG 2 RUFG 1 7T DRERNEICRIZTERFROZ
B ENTNFT. SROOEOHRORIE, KERIXOERELIHRMIHE LK
% L7 i‘) @T‘-‘%% )

EEIICIEG 1 7LD G 20HDPFETFRERINENEWL DO, (ZIZEREOEE *
R L7z, B, Mo BREMICBW T ERRFHOEEIZHV A ERILERE ILET
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L72e SN SKREWIGERE ORI HANCGES EREL-SE4ICHIT AR
Ph, 1,0008%, 10,000F801 0mEDT i F—/—13v 7 OKERIL
ExRETLL, SRORBHENTREIBLVEETHS (pHE,—0.6 8V(v
$.SHE)) i2BWTH, 10,00 0FEROKERNEL258 SppnilBE T, XK
REOHAEEZ S5 0 0ppne RELTD., THMABEILICRDE, LPLENS,
MBENIERYT A FEIL, BOOFM) OFMEDEZ b VFELH, LTTIED
F—ODHEEEE LT, MBI L VLET A FEBbI o EHENIZHES LIREL
BEOBMEERT ) LT 5,

AT ORE L FREIC. KERNEOERECIHHRAICHE ) LIRE L 254
DERBEGTHRIY T AR EH2-2-15, H2-2-1612RT, TNHDORIZLTDEY &
oz,

ASTMG 2 :

(pH8, -0.51V(vs.SHE)» Y (ppm)=0.631X (hour) '/* +0.682  +-v-c-- (1)
{pH8, -0.81V(vs.SHE)» Y (ppm)=22. 10X (hour)'”? -134  +eeves (2)
(pH8, -1.11V(vs.SHE)) Y (ppm)=17. 20X (hour)*”* -33.8 ~  «------ (3)
{pH6, -0.68V(vs.SHE)? Y (ppm)=32. 70X (hour)'”? +1410 ------ (4)
{pH10, -0. 94V (vs. SHE) ) Y (ppm}=20. 60X (hour)*”? -40 ++-ee- (5)
ASTMG 1 7 ;

(pH8, -0.51V(vs.SHE)) Y (ppm) =0. 4381 X (hour) *7% +0.553  ------- (6)
{pH8, -0.81V(vs.SHE)) Y (ppm)=9. 990X (hour) '/ +59.9  ------- (7)
(pH8, -1.11V(vs.SHE)) Y (ppm)=10. 10X (hour) *? +65.4 ~  <c----- (8)
{pH6, -0.68V(vs.SHE)) Y (ppm)=28. 50X (hour) '7'* +1100 REREERR(*)
{pH10, -0. 94V (vs. SHE) ) Y (ppm)=9. 060X (hour)'72 475.9  -eeeen (10)

ChHDRICHE-T, 1,00 0EHRT 10,00 0 EREDKERINEFEHTS
ECBTOX3 6 2rBL, AEERIZO. ImECHE*MEALTEY., TEROEEIX
FEEO ]l CmEICH—ItoHT A RUEERNE EE L ETHE),

ASTMG 2
{pH8, -0.51V(vs.SHE)) 1,0004E#:# 10ppm. 10,0004E%:% 30ppm
(pH8, -0.81V(vs.SHE)} 1,0004E%:#9 327ppm. 10, 0004E%% :%#71034ppm
(pH8, -1.11V(vs.SHE)} 1,0004E%:# 255ppm. 10, 0004E%% % 805ppm
{pH6, -0.68V(vs.SHE)) 1,0004E%:# 491ppm. 10, 0004E% :#51538ppm
{pH10,-0.94V(vs.SHE)}  1,0004E%%:# 305ppm. 10, 000%E% :#0 964ppm

ASTMG 1 7
(pH8, -0.51V(vs.SHE)} 1,0004E%:#7 7ppm. 10,0004E7%%:% 2lppm
(pH8, -0.81V(vs.SHE)} 1,0004E%%:#5 148ppm. 10, 0004E#%:#5 468ppm
{pH8, -1.11V(vs.SHE)) 1,0004E#::# 150ppm. 10, 0004E#%:# 473ppm
(pH6, -0.68V(vs.SHE)) 1,0004E%%:# 428ppm. 10, 0004E# : #1340ppm
{pH10,-0.94V(vs.SHE)» 1, 0004E%#:# 135ppm. 10, 0004E#%:# 425ppm

PLED X502, KRERXDHIHRANCTED LIRE LHEIIE, SROZ L %¥ 5,
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WHEOBE L Y EHHBEOAZTRINEFZLEBION, G2RUG1T7ED
— 0.5 1VRBUANDOLETIZ1 0, 00 0 FEBRDKERINEILS 0 OppnZ &I
MAZTLEIZ LB, LPLENS, pHSBRICBITAAREREDIHENT
BEOBMNTHA— 0.5 1VEETCEImMELH10,00 0 7EE£THH3 0ppnkl T
CEHMENMEOBENVETH S, '

RFRINE I RITTEINNERM., B p HRURBEREOZE |

F2-2-6 R UIE2-2-TI ERBEGFIZBIIIEBRIIBEL-BRE. TRICL->TELE
L7AEBOTEME. RULBOKZERINE 2 RINEOHEITEICIBE L /-EL KD,
EHILFNLDEDPSEE LK EREEOEZROTRT, /2. N FA b
L D& DKEWRINE L EINEAM & OB/ T H2-2-17TR FK2-2-1812, Blp HE D
B4R % B2-2-197 U'B2-2-204C . R OSBRSS & O BIfR % ®2-2-21 R OB 2-2-22127R
\—g-o

FIINER & AFERIEOBRIE, TSONRTYSBEDLNL D OO, £ENER
CELTREAY A POFEICED O TEIMEMISRIC R 51T EARFRINEFET T
AT EFEOPTHE, I, 2.1 IKFRRIEOFEMETAOEHT B2 L S I,
BREDMIIAFERIERIG, KAEREEICHHI L TRERNERZITH, FF UK
HAKEG TEDLONE &, ZOBVWHEDOKEZEDIEEEE & 7 o TKERIETES
BTFTAI LB LTV,

T, B p HEAFERIEL OBEBRTIE. BEIFIAELES2VWTBVEMZE
A EEND, SENICIEpHE L DD p HESDOAEPFRINEIAKELZY, pHLI O
B ERBICAI L AERICH S, KERIEICEITTp HOZEL LTI,
pHillips & (Corr.Sci., 12, 855(1972) K UfCorr.Sci., 14, 533(1974) 7z &) ix, BEHRIC2
W TSR BBER WL DO, BEST VI ) IR D ERFERIEEFKIEIC
BT+ ELTVEY, FRBRLENEZEMITEF{RER -7,

BT, BUERESR LK ERINE & DRI, KEOFHBEMEF TORR (p HS,
— 0.5 1V(vs.SHE)} TIREBRRHEFEEL RS ZWEEFE W, TRUSIOFER
TR EDIHEREREFHE & & D ICKERNRFET Lz, BRI, RERREOR
WE & HIKFRIEDEM L. EROIN  EBREICER LAKRIHEZDRD
KERDEHEADEREL 25720 THH ),

Notl & (AECLVA —F. AECL-11608, 1996) b, BEERZB TCOMEIIAKZEFRINEST
20~70%THa9, BEIEZTEN1000C cn®i\EEL, d5REELE.
BVIEH BEKERINELRE) TIE2 ~3%IETITI2ERERZE VWS, 72,
Okada?® #iiE (Electrochem. Acta, 28, No8, 1113(1983)) 12k A &, AREWINEIZO0. 1 ~
0.02%FTETTHLEINTWES,

AL ThH, ARERTOIRBREFERPE L, BoRFRNEDOH 2 WHE TIIAKE
BINEEH 1 ~1 0B EETHY, RBRFEICEDLLTAERINENCS VG AT
#0.001~0.01%BETHo, o T, XZERILOFMHE FIVOMEFNOET
bR, KFERINERZ 85 2 —F & L TKERCEGTEHZHRETT 256101,
100%TIIEBROBES LI RE (EELTEY, HEFERTORINEELHVAHX
EThHAHI,

- 17 -



QXY FF4 FH Y OMERR
(AERBZOHEIRIL>

RY A rHYORRE, pHIOBEEP. —0.51V, — 0.8 1VERU
— 1.1 1V(vs.SHE) DENMIEALIC & 2 BEBEEO AT, pHERU1 0 TORERITIT
2 TRV, NEOEIREIEHERNRY M4 o LSS L FABROED 2 ELD
AL EROBEMETR L. B, EIMELAEICE 5 I CRERERES LTV
MBI o 72,

CRERINE B JITTENEMOBZE)
KREFRNEICRIZTHIMEBAORE # H2-2- 237}"20‘@2 2-241Z7R T,

RY P FAPDYDEFICBNTH, ASTMG 2 RUG1 7L b2, EIIIEAAELZ
BHEEKRZEEFEVENTAILWIHEMERL, T/, HIMEMNA—0.8 1V
(vs.SHE) 5 — 1.1 1V(vs.SHE) iCHEME B THRFEEFENFNIT LML Twiz
WEWSHEIMIRY M A M2 LOEEEFAETH -7,

Bl KEFEY ] atnDEAOKRERERICOFHEMICHE TS —-0.5 1V
(vs. SHEYD B ZEIM L7 EDG 2DKREEFE. 15 0BEREBIW1 8
ppm. 7 2 OFFREBERSH 2 6pom. 1 4 4 ORI BRASH 2 TppnThH Y. G1 7D
KEEFET15 OBFRIFRERLH 1 4ppm. 7 2 OBFEIRERDW 1 6ppn. 1 4 4 OBF
BHRERDH 1 SponTH Y, MNDBEECKZEEBRMLTHWEI LBV MFA b
LOGELEFARTHY ., FEABRRERE BT A KEFHEMITI— 051V®smmib
BETHo 7 LPHEIND,

RYMFA v loge Atk LEKREEEPLOTFHRABROTIV70G20
E# 4 ppnB L TG 1 7 DIERHZppn%E FNEFNELF &, G2 DAFERINEIZF N
TN 1 4ppm, #92 2ppmB L2 3ppm, G 1 7 CEFNFRF 1 2ppn. B 1 4
ppuX 1 3ppmé % B RERICHWREAOERZHO0. ImThy, oW
BEHTHZHD, EBOF—N"—Nu /70EE%]1 0m, BOFERELRET S &,
G20HBETIEFNEFNO.0 7ppn/"1 50h, 0.1 1ppn” 7 2 OhBRUS0.0 7
ppn/1 4 4 Qhe %%, G1 7Tk, FE&IZC0.06ppn”150h, 0.0 7ppn”
720hRT0.07ppm/ 144 0h&%2%,

s, ELX10mDG 2 DF¥ KTl \150ﬁﬁﬁﬁmf%#5®*%%WLF
i$4. lppmyear. 7 2 ORFREIBEBROBRL S TIER 1. 4ppnyear. 1 4 4 0 ERf
R, L TIEFO. 7Tppn/year& %2 b, G 1 7 TIIEBEIL. FhEFn#H 3. Sppn/
year. F 0. Oppn/year R U 0. 4ppm/ year& 2%, chbOFERD, KB E
EDITREFIEZERBETTAI L E2RLTWA,

NV ML bHYDOFE, KEREEOREEFERANICRED LIRET S L.
®bEE %4}®EW1440%%ﬁﬁf®%ﬂﬁﬁfﬁﬁbt% . G2 TR
720485, Gl 7TTIRH1I250FERBETS 0 0ppnei2z 2 &2k 5b, LA L
WL, ERAICEI C LRV M FA M2 LOBS LA VBV IDEELD
NbBe o T XV PMFA MR LOBELEARBIC, KRERINEEOZFELELE
1,00 0FE&RUT 10,00 0FEBROKRERINEDHETE % 1 5BI K U B AN HE S
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E L7 ENFNDOBEIIOWTITHI I EIlT 5,

RFRIGEEORBL(LE 1, 00 0FHRTL 0, 0 0 0 FHOKAFRINE
9. REBRNFHEENIGE) & L2FEIlonwT, HM2-2-25K FR2-2-2612 .
ASTHG 2 UG 1 7 DARBALE I RIZT BABMOEE £ 2L TRRT,

EHEIZE, RV MFA MR LOBELERD, G17&Y)G2ETEREREKD
FEFERLIZ. Blb, MHOBREGIZB VT D BRI OBEEICEVAERIGEE
BET LA, SHOAFRIGEER 2S5 1,000E%., 10,00 0801 0mE
DT i A==y 7OXERREZAETL L, XV MFA VEYOHBRIZET
pH8DBERTHEETH LY., FOFRTROIELEMNTHE— 1.1 1V(vs.SHE))
IHRELAEATE. 10,00 0FEEROKRTRNEZ 275G 2 TH 2 0ppn.
G1l7Tid® 1l SppulldwhWHBENO LD EEHR SN,

K, RBERIEASHDHBENHE S L RELLBEOERBEMH TR LT 5%
B2-2-27, B2-2-28127" %o TNHLDHUILITOEY & o7z,

ASTMG 2

{pH8, -0.51V(vs.SHE)) Y (ppm)=0. 81X (hour)*7? +0.81 -eece-- (11)
{pH8, -0.81V(vs.SHE)) Y (ppm)=6. 51X (hour) *”* +14.6 ~  -c--cee (12)
{pHS, -1.11V(vs.SHE)} Y (ppm)=12.0X (hour) *7% +118 -eeee-- (13)
ASTMG 1 7 :

{pH8, -0.51V{(vs.SHE)} Y (ppm)=0. 35X (hour) *”? +4.56 ~  c-cere: (14)
(pH8, -0.81V(vs.SHE)} Y (ppm)=13.9X (hour) */% -129  eeee-en (15)
{pHS, -1.11V(vs.SHE)) Y (ppm)=10.5X (hour) '/% +74.1  eeeeen (16)

IRLDOHIHEST, 1,000FEBRETL10,00 0EBOXERNEZENT A
LT3 s (BEL, AERE. I mEOHEFHELTBY., TROKMEEE
EBO 1 0mEiIE— 258 L, BoFERIREIEELETH S Z ik Bk & [
TH5b)o

ASTMG 2

{pH8, -0.51V(vs.SHE)»
(pH8, -0.81V(vs.SHE))
(pH8, -1.11V(vs.SHE))

ASTMG 1 7
{pH8, -0.51V(vs.SHE))
{pH8, -0.81V(vs.SHE)?
{pH8, -1.11V(vs.SHE)»

1, 0004E# % 12ppn.
1, 000££# %  97ppm.
1, 000£E% % 178ppm.

1, 0004£% % Sppm,
1, 000££% 1% 205ppm,
1, 000 % 156ppm.

10, 000£E7% % 38ppm
10, 0004 % - #7309ppm
10, 00042 #% : #7564 ppm

10, 0004E#% 4 17ppm
10, 0004E%% . #9565 1ppm
10, 0004 : #7492ppm

PEDX3T, XY b4 b dYOHE, 75 ¥ ORFRIAHHRANICHE ) &K
ETHE, G2,617&3121000E#TR, MhoBREEMLEECBEVWTY
50 0ppnE A2V IR D, HIC, BTUHRETF ¥ VBV ES LELILE
AEREDEHEMAEICAHLTAEMN— 0.5 1V(vs. SHE)TiE, 10,00 04#
KBWTH 5 OppmkiliTH Y, REMEDEVETHL LEX bNE,
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(KRR R TEINEN K B O 2
NYMFA M LORICHRLE, Bib, K- 2 6RUR2-2-TI2, BRBEMIH
THERICELLERE. ThICLo TRE LKEROTEM, RO EBOKER
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Temperature
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* 2-1-2 REEBNETVEHAVWTFUNERT S U EE0BEETRUEAERE 10
Time After Closure (Years)
ppm T(C) 100 85.4 75.1 62.6 516 - 50.1
10 0.301 (a) 0.302 0.302 0.298 0.294 0.293 | 0.08
176x107(®)  108x107 741 x 10°8 a58x108  201x108 272x 10°8
1 0.189 0234 0.197 0.197 0.194 0.194 007 -
1.69 x 1077 1.05x 1077 7.17 x 1078 446x 108 2.85x 108 267 x 1078
0.1 -0.336 -0.296 .0.257 -0.163 -0.019 -0.009 0.05
7.19x 108 588x108 5.02x 108 402 x 1078 2.78x 1078 2,61 x 1078
0.01 0.368 -0.345 0.328 -0.308 -0.289 0.286 0.005
7.10x 109 5.35x 107 491x 107 3.87x 107 356x 100 341 x 10"
0.001 0370 -0.348 0.332 20.313 0,296 0.204 0.0006
1.79 x 10°? 436x10°10 404x10°10 401x10°10 3.08 x 10°10 143 x 1010

(b) Corrosion rate in m/yr
(c) Corrosion oss in mm

{a) Corrosion potential vs. Standard Hydrogen Electrode
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#2-2-4

TEERBRORIRSSE, Kk L A —

: - B K — T
ErE ] b NI RO - B ErzdE | HERFRRS TR BEER pH R KEE TENKBEDH | REEERHT SOOH® |

Mol R (0| (2/kiE) (37KHE) (5 FED) (IR1E) (17k %) (1K) (SIMS) (XPS)

1| AsTMGZ | 5 By A a 150 TEIT 1 ] 1 5 @] ] @)

2| ASTMGZ | 5 Y B a 150 BT i 8 1 5 ] ||

3] ASTMGZ [ 5 HY C a 150 T 1 B 1 5 O O O]

4] ASTMGZ | 5 Y A a 720 R S 1 8 1 5 N ]

5| ASTMGZ | & #HY B a 720 BT i 8 1 5 ] ]

6] ASTMGZ | § #Ht) [ a 730 RIG i 8 1 5 B |

7| ASTMGZ | 5 HY A a 1440 Bt 1 8 1 5 [0) ] =

8] ASTMGZ | & HU B a 1440 BT 1 8 1 5 (o] €] O

o ASTMGZ | & HY [ a 1440 =T 1 8 i 5 [@] (O] O]
10] ASTM 17 | & b A a 150 Rt [ ) i 5 ] |
11| ASTM 17 5 HY B a 150 BT i 8 i 5 | |
12| ASTM17 |5 HY C a 150 BT 1 8 1 5 0 =] I=]
13] ASTM17 [ 5 HY A a 720 B 1 B i 5 | |
14] ASTM17 | & HY B a 720 ET 1 ] i 5 || .
15[ "TASTM17 | 5 Y C a 720 B ] 8 1 5 ] |
16] ASTM1i7 | 6 Hht A a 1440 Bt ] 8 ] 5 O O O]
17] ASTMI7 | 5 it B a 1440 Bt 1 ] 1 5 | ]
18] ASTM17 |5 F) C a 1440 Bt i 8 1 5 [¢] O] O]
18] ASTMGZ | & L A a 150 =T 1 8 i 5 [ ] |
20] ASTMG2 | 5 ZL ] a 150 R TT 1 8 T 5 || |
21| ASTMG2 [ & L [ a 150 =T i ] i [ | N
29| ASTMGZ | & #ZL A a 720 BT 1 8 1 5 | ]
23] ASTMG2 | & gL B a 720 HIT 1 8 1 5 |
24| ASTMGZ | § %L c a 720 i 1 8 i 5 [ |
25] ASTMG2 | 5 7L A a 1440 TR 1 8 1 5 ] |
26 ASTMG2 | & AL B a 1440 2% 1 8 i 5 | ]
27| ASTMGZ | 5 [ C a 1440 B 1 ] i 5 | (]
28] ASTM17 | 5 #0 A a 150 ot i ] 1 5 ]
28] AsSTM 17 5 Gl B a 150 BT 1 8 1 5 |
30| ASTMi7 | & #L C a 150 B 1 8 1 5 ] ]
31] ASTM17 | 5 ZLl A a 720 HIT 1 8 i 5 || |
32] ASTM1T | & ZL B a 720 BT 1 8 1 5 ]
33] ASTMIT |5 L C a 720 a7t ] 8 1 5 | N
3] ASTM1I7 | & L A a 1440 BRIt i B i 5 N
35| ASTMI17 | & 7l B a 1440 BT [ ] 1 5 n |
36] ASTMI7 | 6 Izl c a 1440 BT i 8 i 5 [ ]|
37 AsTMG2 | 5 L — & a 150 & 1 6 1 5 ] ]
38] ASTMG2 | & 7L —iE a 720 b 1 ] i 5 | ||
39| ASTMGZ | & ZL —E a 1440 B 1 8 1 5 o O O]
40| ASTMG2 | & [ - a 150 R 1 10 1 5 ] |
41] ASTMGZ | 5 A ~% a 720 T 1 10 i 5 |
42| ASTMGZ | 5 L —5E a 1440 Bx 1 10 1 5 O O] O]
43] ASTMI7 | & L —5E a 150 BT 1 6 1 5 [ |
44| ASTMI7 | § A —E a 720 B’ 1 3 i 5 | ]
45{ ASTM17 | & L % a 1440 B 1 6 1 5 ] ]|
46| ASTM17 | B aL —3E a 150 Bt 1 10 1 5 ] ]
47| ASTM 17 | & "L —7E a 720 =T i 10 i 5 | |
48] ASTM17 | & L —E a 1440 BT 1 10 1 5 ] ]
49 ASTMG2 | & L —3 b 1440 MEES 1 g 1 5 |
50] ASTM17 | 5 AL —E b 1440 EitR i 8 1 5 | ]
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#2-2-5 RERBRICBITAASTM G2E8RBEEOAkESHE ,
ppm}
- " N KHEEHE
AN IO FE B AI(Vvs SHE)| ERER RS () pH 3 5 3 4 5 T

150 8 14 8 1 7 10 10

051 720 8 15 11 25 18 23 18

- 1440 8 27 28 19 14 30 24

1440 8 21 19 31 28 27 25

150 8 210 190 230 190 180 200

-0.81 720 8 260 290 300 300 210 270

1440 8 490 780 930 590 600 680

L 150 8 180 240 210 190 230 210
-1.11 720 8 300 150 150 200 290 220

1440 8 360 730 540 490 660 560

150 6 660 530 840 700 690 684

-0.68 720 6 2700 2300 2900 2800 2700 2700

1440 6 3400 3400 3500 3100 3500] 3400

150 10 260 300 340 440 280 324

-0.94 720 10 340 460 410 250 370 370

1440 10 370 440 450 610 420 460

150 8 i3 25 18 i5 17 18

-0.51 720 8 22 21 29 30 27 26

1440 8 23 37 35 19 23 27

150 8 56 46 73 51 45 54

HY -0.81 720 8 200 140 120 240 250 190
1440 8 330 240 180 340 410 300

150 8 52 67 43 82 50 59

-1.11 720 8 570 590 450 470 490 510

1440 8 600 780 980 580 630 710

¥ 2B/
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+®2-2-6

IERERICBITHASTM G 1 7H5RBREHGOKEEHE

(ppm)
*s == = 7.}(%%‘%:%.
N UMD A B AI(Vvs. SHE) R ERBFRI(h) pH ] 5 3 4 5 TG

~0.51 150 8 7 10 10 10 7 9

720 8 11 21 7 14| 12 13

1440 8 13 24 17 14 11 16

1440" 8 11 18 21 20 12 16

-0.81 150 8 110 120 99 110 120 112

720 8 270 210 210 330 290 260

1440 8 650 570 500 470 640 570

HL 150 8 120 150 110 190 120 138
-1.11 720 8 370 540 370 230 180 340

1440 8 460 450 490 380 330 420

150 6 600 430 300 440 360 426

-0.68 720 6 2200 2100 2200 2000 2100 2100

1440 6 2500 2800 2500 3100 4100 3000

150 10 230 240 240 320 420 290

-0.94 720 10 340 300 310 490 350 360

1440 10 500 270 430 330 250 360

150 8 13 13 11 16 15 14

-0.51 720 8 15 18 17 14 16 16

1440 8 15 16 16 14 14 15

150 8 67 58 50 49 46 54

#HY -0.81 720 8 160 150 190 150 140 160
1440 8 430 510 380 550 480 470

) 150 8f. 69 53 78 98 64 72

-1.11 720 8 430 330 480 350| 340 390

1440 8 460 340 900 400 310 480
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_ I .
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10*

10°

y=3.27X10" x **+1.41X10°, [

y=2.21X10" x °-1.34X10°, H
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KFEEE E(ppm)

10*

y=2.85X10" x " +1.10X10°, [ ’
y=9.99X10" x +5.99X10",

10° 005 1 '
y=9.06X10° x °*+7.59X 10, O /
] TSa O
—O B
o y=1.01X10" x *16.54X10', A
€ - pHS, -0.51vs.SHE
@ : pHS, -0.81vs.SHE
a:pHS, -1.11vs.SHE
: pH6, -0.68vs.SHE
| [O:pHIO, -094vsSHE| @ —9
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100 1 ‘] 1 ] 1 | 1 | 1
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F2-2-7

IRERERICBIY A STM G 2 SREBAMEOKES LR, KERIUEB & UK ER I

NUMHA DB RV SHENEBBM®|  pH | T | KRR | B
160 8] 3.580E-04] 2.430E-05 6.78717
~051 720 8|  5.921E-04| 4.471E-05 7.5514
; 1440 8] 6.2564E-04] 5.735E-05 9.1698
1440" 8] 2.086E-04] 6.124E-05 29.3557
150 8] 2.566E-01 4.860E-04 0.1894
-0.81 720 8 6.116E-02 6.561E-04 1.0728
1440 8| 6.527E+00| 1.652E-03 0.0253
L 160 8] 8176E+00| 5.103E-04 0.0062
-1.11 720 8} 5.913E+01 5.346E-04 0.0009
1440 8 1.037E+02; 1.361E-03 0.0013
150 6] 8.353E-01 1.662E-03 0.1990
-0.68 720 6 1.221E+01 6.561E-03 0.0637
1440 6| 3.555E+01 8.262E-03 0.0232
150 10  4.295E-01 1.873E-04 0.1833
-0.94 720 10 1.598E+00] B8.99i1E-04 0.0563
1440 10 3.654E+01 1.118E-03 0.0031
150 8] 4318E-04] 4.239E-05 9.8165
~-0.51 720 8]  5254E-04| 6.214E-05 11.8266
1440 8] 6.822E-04] 6.599E-05 9.6731
150 8]  9312E-03}] 1.305E-04 1.4018
&Y -0.81 120 8 2345E-02] 4576E-04 1.9514
1440 8 2.178E-02 7.225E-04 3.3174
150 8) 2997E-01; 1.416E-04 0.0473
-1.11 120 §| 1.796E+00! 1.228E-03 0.0684
1440 8] 3.3B7E+00| 1.710E-03 0.0505

* 2B WER




-..69_

+£2-2-8

RHERBRICBITILASTM G 1 7 E8RBREROKKREER, KFERIVES X UKFERINE

D s e I el
150 8] 7.222F-04| 1.782E-05 2.4675
' —051 720 8] 4532E-04;] 2.633E-05 5.8087
) 1440 8] 2227E-01 3.200E-05 (.0144
1440 8| 6.214E-04] 3.321E-05 5.3444
150 8| 2.529E-02] 2.264FE-04 0.8952
-0.81 720 8] 1.046E-01 5.2656E-04 0.5033
1440 8| 1.553E+00] _ 1.154E-03 0.0743
L 1560 8} 9.306E+00{ 2.795E-04 0.0030
-1.11 120 8  5.130E+01 6.885E-04 0.0013
1440 8i  9.599E+01 8.505E-04 0.0009
160 6] 6.953E-01 8.627E-04 0.1241
-0.68 720 6]  1.324E+01 4.253E-03 0.0321
1440 61  4.758E+01 6.075E-03 0.0128
150 10]  1.268E-01 5.873E-04 0.4631
—-0.94 720 10 1.793E+00 71.290E-04 0.0407
1440 10|  2.286E+01 7.290E-04 (.0032
150 8| 8.199E-04] 2.730E-05 3.3291
—-0.51 720 8| 6.428E-04] 3.211E-05 4.9956
1440 8] 4318E-04| 3.011E-05 6.9720
150 8] 9.117E-03 1.084E-04 1.1887
HY -0.81 720 8] 1940E-02| 3.211E-04 1.6553
1440 8] 3.860E+00| 9.433E-04 0.0244
150 8| 2.234E-01 1.463E-04 0.0650
=-1.11 720 8| 2213E+00] 7.827E-04 0.0354
1440 8] 5.180E+00] 9.634E-04 0.0186
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#2-2-9 RBREEMRARBROSHHOBMUBEESRTKZEOEANES

EEERERARSEN

M| B 2XREE | BRILEE | KEOD
No |[A“VMAL | BE EP AR DE S EARS
DEE |pH BN | KM (ppm) (um) (4 m)

1-2 A 3 -0.51 150 25 0.12 0.45

3-2 ¥l 8 -1.11 150 67 0.06 0.50

7-2 #5 8 -0.51 1440 37 (.05 0.25

G2 8-2 <1 8 -0.81 1440 240 0.02 1.00

9-2 E 8 ~1.11 | 1440 780 0.15 1.50

39-2 iz 6 -0.68 | 1440 3400 0.04 >1.80

42-2 i 10 ~0.94 | 1440 440 0.05 >1. 30

12-2 H 8 -1.51 150 13 0.16 0.50

G17 | 16-2 H 8 -0.51 | 1440 16 0.04 0.50

18-2 B 3 -1.11 | 1440 340 0.06 >1.40
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g g
£ 10° H —1 y=13.4x"%-0.28, a
= @ : pH8, -0.51vs.SHE y= "o
c B - pH8, -0.81vs.SHE
= A : pH8, -1.11vs.SHE
© []:pH6, -0.68vs.SHE
€ O : pH10, -0.94vs.SHE
-1

c 10 e y=0.49x"°+0.0057, @
O
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Squatre root of test period, v/ t/year
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Concentration of hydrogen, Co/ppm
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| G17,in soln.i
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Concentration of hydorgen, C./ppm

10! € : pH8, -0.51vs.SHE
! : pﬂg, -?.ﬂvs.gﬁg y=8.19x"°+0.62
: . -1.11vs.
p yy o
10° o
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F£2-2-10

EASLEM DR RS L EW L AT B, KERLES, BIOKERR RIS

Average current

Generated hydrogen

Absorbed hydrogen

Ratio OE absorp.

Applied | Test | pH (@) (g) %)
System|potential [period| of
(Ws.SHE) | (h) (soln.| @2 617 G2 617 62 617 G2 G17
150 3.2E-05 | 6.4E-05 | 3.6E-04 | 7.2E-04 | 2.4E-05 | 1.8E-05 | 6.788 | 2.468
-0.51 720 | 8 | 1.1E-05 | 8.3E-06 | 5.9F-04 | 4.56-04 | 4.56-05 | 2.6E-05 | 7.551 | 5.809
1440 5.8E-06 | 2.1E-03 | 6.3E-04 | 2.2E-01 | 5.76-05 | 3.2E-05 | 9.170 | 0.014
150 2.3E-02 | 2.2E-03 | 2.6E-01 | 2.5E-02 | 4.9F-04 | 2.3E-04 | 0.189 | 0.895
-0.81 720 [ 8 | 1.1E-03 | 1.9E-03 | 6.1E-02 | 1.1E-01 | 6.6E-04 | 5.3E-04 | 1.073 | 0.503
_ 1440 6.0E-02 | 1.4E-02 | 6.5E+400 | 1.6E+00 | 1.6E-03 | 1.2E-03 | 0.025 | 0.074
n
150 7.3E-01 | 8.3E-01 | 8.2FE+00 | 942E+00 | 5.16-04 | 2.8E-04 | 0.006 | 0.0030
solu- | -1.11 720 | 8 | 1.1E+00 | 9.5E-01 | 5.9E+01 | 5.1E401 | 5.3F-04 | 6.9E-04 | 0.0009! 0.0013
1440 9.6E-01 | 8.9E-01 | 1.0E+02 | 9.6E+01 | 1.4E-03 | 8.5F-04 | 0.0013! 0.0009
tion
150 7.4E-02 | 6.2E-02 | 8.4E-01 | 7.0E-Q1 | 1.7E-03 | 8.BE-04 | 0.199 | 0.124
-0.68 720 | 6 | 2.3E-01 | 2.4E-01 | 1.2E+01 | 1.3E+01 | 6.6E-03 | 4.3E-03 | 0.054 | 0.032
1440 3.3E-01 | 4.4E-01 | 3.6E+01 | 4.8E+01 | 8.3E-03 | 6.1F-03 | 0.023 | 0.013
150 3.86-02 | 1.1E-02 | 4.3E-01 | 1.3E-01 | 7.9E-04 | 5.9E-04 | 0.183 | 0.463
-0.94 720 | 10 | 3.0E-02 | 3.3F-02 | 1.6E+00 | 1.8E+00 | 9.0E-04 | 7.3E-04 | 0.056 | 0.041
1440 3.4E-01 | 2.1E-01 | 3.7E+01 | 2.3E401 | 1.1E-03 | 7.3E-03 | 0.0031! 0.0032
150 3.8E-05 | 7.3E-05 | 4.3E-04 | 8.2E-04 | 4.2E-05 | 2.7E-05 | 9.817 | 3.329
-0.51 720 | 8 | 9.7E-06 | 1.2E-05 { 5.3E-04 | 6.4E-04 | 6.2E-05 | 3.2E-05 | 11.827 | 5.000
_ 1440 6.36-06 | 4.0E-06 | 6.8E-04 | 4.3E-04 | 6.6E-05 | 3.0E-05 | 9.673 | 6.972
N
150 8.3E-04 | 8,1E-04 | 9.36-03 | 9.1E-03 | 1.3E-04 | 1.1E-04 | 1.402 | 1.190
Bento-| -0.81 720 | 8 | 4.3E-04 | 3.6E-04 | 2.3E-02 | 1.9E-02 | 4.6E-04 | 3.2E-04 | 1.951 | 1.655
1440 2.0E-04 | 3.6E-~02 | 2.2E-02 | 3.9E+00 | 7.2E-04 | 9.4E-04 | 3.32 0.024
nite
150 2.7E-02 | 2.0E-02 | 3.0E-01 | 2.2E-01 | 1.4E-04 | 1.5E-04 | 0.047 | 0.065
-1.11 720 | 8 | 3.3E-02 | 4.1E-02 | 1.8F+00 | 2.2E+00 | 1.2E-03 | 7.8E-04 | 0.068 | 0.043
1440 3.1E-02 | 4.8F-02 | 3.4E+00 | 5.2E+00 | 1.76-03 | 9.6E-04 | 0.05t | 0.028
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Amount of cathord charge, /og //A

ASTM G2,pH8

O:in soln.,150h

A in soln.,720h

[J:in soln.,1440h

® .in bentonite,150h
A in bentonite,720h
B :in bentonite,1440h
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Amount of cathord charge, /og//A

ASTM G17,pH8

O:in soln.,150h

Ain soln.,720h

:in soln., 1440h

@ :in bentonite, 150h
A in bentonite,720h
# :in bentonite,1440h

TP SN [N AU [N SR [N N A N N N N S 1 1 ] ] L L ] | 1 [} 1 1 | i L L

B12-2-46

- 200 300 400 500 600 700
Concentration of hydrogen, C,/ppm
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#3-1-5 HMRICHW/ SR B (WMEMEETHE) O
No.| # & F &4 AFSRE fa #
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Ry bFA VEOERIIIEFIINE LS 2T T7TOEEFLEIEINE = &5 F
Bahd, FRETIENVFF A PHDOSRBOMBOMEEITIENE & 2 FER
T/ZJ Z }_'_ k Lf':o
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L76
NoHAREAAIER (ALK BIZTIOTX 2BEHREELE, N2 b
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(i) SERES
RERFER 7 E3-1-12127R T,

#+3-1-12 SRBEBEICEFBINY b1 NEBEDEERE

BNZZ & MPN3Z: S RBEEH (8/g9-BN)

(g/cm®) 1 b No. +DEA 7B% 14 H#$
17-1 ® 4.1X10 <2.0 <2.0

0.6 @ 4,1X10 <2.0 <2.0
17-1+3%NaC! @ 4,1X10 <2.0 2.0

@ 4,1X10 <2.0 <2.0

17-1 @ 4.1X10 1.7X10 6.0X10

1.8 @ 4.1X10 2.4X10 3.0X10
17-1+3%NaC | @ 4.1X10 2.7X10 9,410

@ 4.1X10 2.7X10 4,4X10

171 ® 2.9%X10 <2.0 <2.0

1.6 @ 2.9X10 <2.0 <2.0
(FEBED) | 17-1+3%NaC| @ 2.9X10 <2.0 <2.0
@ 2.9X10 <2.0 <2.0
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S0.4™ : 1100ppm, Si : 913ppm
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F
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HiEEEE (1F013699) AT#X16. 6mI+BN12. 7g 1.5X10%%/g-BN-5. 0X107§/g-BN
(ATCC14563) » 4.3X10°8/g-BN~7. 2X10"#/g-BN

SRBUERL & 54" A= "

N b MAFRTOSRBER
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30TX2week
BNeOSRBAEHE - 416,/g-BN
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SRBIEBNY TOERIRMG AWML L
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3.2 REMOMEMBARR (R HRAMEH)
(1) B&Y
RAGREIIB T 5 HEY (FRIE/BAENE) L 5 REREOBERG~OFE LT
M6 LZHEMELT, EFEANY A P BN)FIZBTHEYEFT TEERR
4T 96

(2) BBFE
RARPRET OFRE/ BEERED 2 SUERRETE T L EBF TEFR S b
1 PIBRAR TN REFAZTF OREHERZTV., HEYREGROBFEICL 5 KEHR
DREELD (BREERVBEEE) ~\DOHEEFTET 5. £7/2. BEEORER LB,
MEWOEE, FHAROBELED~OXECFMT 5.

O =HEH _
REBTERAFH 2BV A b CTHRARAZYEH NS,
REGFRBRFICBEREVEED DD — FEEZIO 75, 77 2 I3EREEE
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Tz, RWI-2-IICREMOMEDEERBSEG LAEEE % FLHTRT,
BESERIZIZS R B : TF013699 (5£3-1-7). I B : IF013543(33-1-8) Z & L 7=

7. REREM (R HEMEHNE)

BB RERFER (BGR)

CREEATEL D 1R (REEEE - SMA00B)

CABRIBEW | 1B (ATHEAR+HEE. )
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e.l® B 1% (30T)

f.AEBERE (32 A

g. AERR B . 8t (2T X 2% X 2n)
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SEhOSRBEOB/LETEM EL) . pl. BEYERUCREHOELERN. Tk
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MOGH D ERT 5,

O oM
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(3)

FRUEHB COWTORBELF LU TICRT.

a. ABREDOBRILETENMN (E h) OfERFZEML

M3-2-4 I ERHBHEDE h DBFFE(LE T
SRBZWMMLA7 5 ZXaNo. 1DE hix S R B O&EF ICIF8 % BAL (+50~ — 400
kA L7,

b. HEHD p HORRZEAL

B3-2-51CBERBRRE D p HOZEELE R,
PHOBEIRFRBRHABR LB LTV INIEE L TBNT7.05~7. 96D % d3 LT\ 72,

c. BERIEHHAEY (SRB) B DR

W3-2-6 RSB S R B HOBBEALE TS

SRB%ﬁMLf77z:M1&Umsuﬁﬁ%ﬁ% BLTnX105~n X107#/
ml % #FE L Twi,

REFBRBEICIZ I BRUSRBERML/ASRBIZIOCE/mIBESHE LTS
Dy 77 A3No. IRU'7 7 R aNo. 3IiZ B & o Bied by & HEE & B BEILBWAE
WENze CNIZSRBOEAICL o THALKA R E LT b 20 L Bbh 3,

BB LI BIRIEXRTHERHETET LI LA TERVWDIDEELI LRSS
& T2, BEONIF)THEEETBZEEITL, FOh Y v VHESEY TE RN
L.(L_’Zfi“‘:mﬂf‘_f'&bu‘fﬁ@jj’?/}‘ BERBLZVWI &L L7,

BERBETHONY P4 FRSRB#IZ<2.0X10TH o720 X FF A bAD
BARICHAKSNEFTF EN P70 DEEZ N2,

. RESOEEEN (Ecorr) DR
F3-2-6 H UH3-2-9 I B EBN OBRREILE R T,
ABEHEEELTHYTRD 697 ~-766mVAg/AgCl DER THE L T/,

. REFORFA v E— ¥ v A OBl
F3-2-2K H3-2-8IC REMDAZI|A v ¥ — V/Z@fxﬁﬁ?jhﬂﬁ%ﬂ‘ﬂ'o AN
E3-2-9iz4 Y ¥— 7”71@{3“EF%%‘6§H§ LB EERBEOREETRT,
NI FAMELIZOWTIESRBENS Y (6.2~10. 04 A/cm) 1T S RBEEmM
2L (2.9~3. 1u M) DEFBEBREI NS EER L, /20 XY FFAL
HNIZoWTIESRBIEME LO0.7~1.2 A/ c®) DFHSRBBH Y (3.3~3.69 A/
cwl) &Y b/NERBREERBEER L.

[. REBOWELER VIR ELHEE

Q BEEBRBEORBRAFETRILESE
BRERBRIEM ORBA SRR % [3-2-10~F3-2-12127 %
- 75 XaNo. 1(BN%Z L. SRBH )
FKEIIEBELTE L T,
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REIZRKABES &L RBEROREL Tz,
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REIREE L IKABHSFEE L Tniz,

- 75 A aNo.4(BN&» ¥, SRBZ L) :
REIEFEBR EKABRESFEE LTz,

BERBBERSBORBAFEIRRT % K3-2-13~3-2-16127R T 0
- 75 AaNo. 1(BNZ L., SRBH 1)
BEILL - TRRHMPRDENS,

» 75 A aNo.2(BN% L, SRBZ L)
EEREIMNTEENTETH S,

- 7% X aNo.3(BNSH Y, SRBdH )
BEIIBM/NCFRREZE L Tz,

+ 77 AaNo.4(BNH D, SRB72 L)
BREIIBHDNCFREEZE L T,

@ BAERE
BENBERBNEOEEZP O BERERVEARE+EH L THR3-2-1R UK
3-2-17V27R T BEREOFHEIZ Y bF 4 v 2L, SRB ) TiE0.0418m/ vy
T, XY rF4 1%L, SRBZLD0.0184m/ y DR 2 EOBEREETH o7, L
PL, R¥YPFF4 F1.8g/cm®TidSRBHH, SRBL2LOBEEEIZFNLFN
0.0092. 0.0090mm/y T YT & A EFEERED LN Do T,

T/, HSEEORB CRONEERELSFEORBCHEONBERE L
DR % FI-2-2F UH3-2-17T1Z7 T o

TRYPFARRLTEANZ T YT 2 LOGEH S EEOFHERBEF P LYK
BV, CORRE LTIHHSEREDEARB TIIRRENDRERAEFT o720
FLUTH O EETRREFER TH o 727 OBERPOBRFRZRES L BEY
EWRp o/l THEEEL NS, T2, BB T2L)ICHIEEORET
ARV M FAL ML, NZ2F) T % LOBAREBF ORECCaC0s RIEATER E
el EABERENHEN-—RATHEEEL NS,

RV MFAL bHYDOBEIZIE, SRBAY, ZLTIIHSEELABRIEAEE
CEENFTD SNTVER L BEERER0. Olm/ YU T T o770 EBAY FF4
FOBE, SRBOFEILHEDL TREZEFEDOBEEEN/ NS VEOFERIL, §7
WMONRY M4 PRICBITASRBOEHESEKEL bholoRE—FKT 5,

@ RBEFEBRBOWEIRNEE
BEARBRBEOWE I 7 uBEHER 2 K3-2-18~X3-2-21127FR T
+ 75 X aNo. 1{(BN72 L. SRB& ¥ )
EHH~-BETH 50, —HBILEROTH LBEEIN,
-+ 735 AaNo.2(BN7 L, SRB% L)
EEY—BETH HH, —HILEROT S HEEIN,
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+ 75 Z22aNo.3BNH Y. SRBH 1)
EEY—FETH -7,

+ 75 X aNo.4(BN& b, SRBZ: L)
/E.\Eﬁj_‘ﬁ%ﬁf@ 272,

g. WELERY O

@ X#EH
B13-2-22 % UH3-2-23 1 B B A BRI O TR 7R T o

No.I1(BN%Z L. SRBH V) DOBELEEWII T O~ P27 774V THAEI DS
FesW S EMLTHAITREVERETHLEEZZHNE,

~75. No.2(BN% L. SRB7z L) O & MI355 & 45CaC0: TH Y . HTH 12 (Ca, Fe)
FesOo- 300D b B, EFFHCaC0:TH B = L 13H3-2-45, F3-2-11ITRT &
VI EHDOE PMAEN - FEEFTIERICBVTHER SN,

@ EPMABESH
3-2-24(BN7% L. SRB& ¥ ). H3-2-25(BNZ L. SRB% L) K EA R OWEE

PMABESIFTHEREZT T, fiZFTIEFe, O, SPTRSOEBEETYTHY., £
HTECa, 0. C. SHAEHSOBEEERY THAZ L¥bh b,

SRMRE~DCaC0s DATHEENIWATIZBNWTS &) THRBUMEET S Z L9
MoNTBY, 2OFTERICELTER LA V4 7HREIZ+TH Y. CaCl: DHF
ﬁ%ﬁ:%ﬁf: L/-(‘/}%D

LaL. TP 7 THREOHEIIREDER 2RTIDTho TR YL
RVIBEPLL kv, auAf FYUH, HRYESHFEOEVWK, EEE2EL K,
RV VB ey ) EEUK, BREK SRARETES V7Y 7HED
IR Y72 nE LTwW5,

® EPMATEH - FE804T

F3-2-312 7 F A a2No. 2(BNZ2 L, SRB%: L) DALY O E PMA R EESHRE
%%ﬁ:\‘j-o

FEWOERTIZ0, Ca, Fe, CTHBHZ L0 o7,

AR(EF)VKREAAZTo-H S EEDOBERBRIZB W TIIFe:0. DAL

t@]f‘ﬁ) = f:o
HOFEORKABICEBIT 5 FARBRICB W TIIBEDEIVNE W 0@EERE

ICCaCOs BEAER ENI-dDLEL LA,
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+®3-2-1 HFEOHEVEETHMA(EAZRE)
HEREN |828F | ABAEE | BBREEE | BERE | EEEE
No. (g) (g) (g (um/y) FHiE
5 8.6863 8.4933 0.1930 41.8
6 8.2092 8. 1051 0. 1041 22.5
BN% L 7 8.1223 7.9011 0.2212 47.9
8 8. 6041 8. 4056 0.1986 43.0
SRB& ) 9 8.2603 8. 0991 0.1612 34.9
10 8.5854 8. 3754 0.2100 45.5
11 8. 3831 8.0673 0.3159 68. 4
12 7.9437 7.8021 0.1416 30.7 41.8
13 8.5132 8. 4301 0. 0832 18.0
14 7.9719 7.8885 0.0834 18.1
BN L 15 8.1429 8. 0521 0.0909 21.4
16 8.6777 8.5956 0.0821 17.8
SRBZ% L 17 8.7266 8.6542 0.0725 15.7
18 8.5298 8. 4497 0.0801 17.3
19 8.4639 8.3732 0. 0907 19.6
20 8.3773 8. 2896 0.0878 19.0 18.4
BN1.8g/cm® | F 4, 4078 4.3823 0.0255 11.0
SRB V) J 4.1567 4.1396 0.0169 7.3 9.2
BN1.8g/cm® | | 4,3333 4, 3002 0. 0331 14.3
SRB% L K 4,3213 4,3085 0.0128 5.5 9.9
* o HESERMEIE  No.5~20: 24cm®. No.F~K : 12cm®
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#3-2-2 REBOWEMERFM (H8 &H 9 FEDHE)

(BERBLYVEHL -RAEE)
B N&EE INTFYTD FEERRE
FE (g/cm®) BE (mm/y)
1B &Y 0. 081
-0
: | B4 L 0.077
| Bdt) ' 0.037
H 8 0.6
1B&L 0.036
| Bdt) | 0. 008
1.8
| BG4 L 0.008
SRB#&VY) 0.042
0
SRB#%EL 0.018
HY ‘
‘ SRB&HY) 0. 009
1.8
SRBLL 0.010
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#]3-2-3 REROWEMEEFME (BRERNO E PMAXERSH)

T3 wi¥ atomf JCE wt¥ atom¥%
C 7.848 14,2138 Cl 0. 066 0. 0404
0O 45.726 62.1643 Ca 32.077 17.4082

N a 0. 371 0.3510 Mn 0.194 0.0768

Mg 0.535 0.4778 Fe 11.562 4.5030

Al 0. 086 0. 0690 Zn 0.631 0.2102

Si 0.417 0. 3226 Sr 0.389 0.0965

S 0. 098 0. 0662
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