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As a basis for safety assessments of geological disposal of high-level radicactive waste, the oxidation be-
havior of pyrite during drying of bentonite was studied. There was a decrease in the quantity of pyrite in the
bentonite during the drying, together with a decrease in pH, and an increase in SO,* concentration in ben-
tonite-water suspension. These results indicate that the oxidation of pyrite proceeded gradually during the
drying process.

Corrosion experiments were carried out using bentonite specimens with different drying periods to evalu-
ate the effects of oxidation of pyrite on the corrosion rates of iron and the apparent diffusion coefficients
of the corrosion products. Chemical analysis of the corrosion products was also performed using 1,10-
phenanthrolin as a colorimetric indicator. It was found that the corrosion rates and the apparent diffusion
coefficients increased with the drying period, and Fe®* was considered to be predominant in the diffusion of
the corrosion products. It is likely that the decrease of pH, caused by the oxidation of pyrite, affects the
corrosion rates of iron and the apparent diffusion coefficient of the corrosion products in the compacted
bentonite. )

" Key Words: Qverpack, Pyrite, Corrosion, Activation, Iron, Bentonite, High-level radioactive waste,

August 1996

Geological disposal

s

1. &

B L UG R OMBAL A 1 s T T
REBED—DTh B4 —/\—/ 3y 213, WFEBEES
b THEDRBIOHRER CIADIciEd CERLRE 4H -
TW3, 2O, HBLSOREFHE AT TS
ST, ZORBDF—=3—189 o DEEUEEL S5 L
TREABEL & ABRAEHORRSTEL BT
B, £IZ, A4 2B KUARIZBWUL, FHEMER

T Oxidation of Pyrite in Bentonite and lts Effects on Corrosion
Behavior of Overpack Material, by Tamotsu Kozaki (kozaki @hune,
hokudai.ac.jp), Hideki Kawabe, Hideaki Tumai, Seich Sato, Hiroshi
Ohashi, Jitsuya Takada and Hirolake Moriyama

T JEiBE KT RS- T4#  Depariment of Nuclear Engineering,
Hokkaido University. T 060 AUPEAT eI 13 Seibig 1113

T L8 (%) Hokkaido Electric Power Co., Inc..

FHTT SUERACFRf4 BT Research Reactor Institute, Kyoto Univer-
sity.

33

BELTEBLERY PHA MR, A—23—239 I
e LTRSS T h ThE#F o h T 32,312k
Mo, EFBELIAY b4 ROREFHOBERLEEHD
fREANEELHFE L B> TB,

B BRIE T DR FEAO AR I, AABRFED
{28, IBRERIOMT EE, B4 sETOR
HEDBLEZOND, ZD5, WABBEDNLE
ISR DWTIE, BREOBTES - EHIBIEL
TNBILhb, NaZXAZ &4 bDA A VARG,
FEROER S S UESSLOBETRISICER LT
Ry bF4 b—KRIGOEERE ETMESBfTHOIR T
B[4-6], T, BRERMOBTICOVTUL, BFED
SRIE Btk UMD B & USRS B ESLE
Bz 2EREERA®R IS ZL(7). BRERY
WA =308y FEHICEES I LICKOBRIZHT
B—HEOREROERSHIEINE Z L, SOMEYE



s CAREEEEE 2L

BIOREEM S DA A0 AR LR LI U U s %A E
OITERE 45 L CEHEABEHRTH S L[89]4E
Mo, FBLAENY FF 4 FRDgk4 4 v ORITEE)
2B AR ThR. R TOHRGRES#iE S h
TWB[10.11], —4. BAEZEEHICEL T3, #TAK
o Ry PP A N AR B B RSN
M A DR E O S B IR A BEHEE L /i T
DIRFROEBIRE . ERIMER J T 5 DIRE,
RV bFA P ORIREE, BTRERORE L & DR
AERIE ST B[12-14],

HH 513, BEAEBRITHEHE & 7= ER0 & I
Bk, EBRY M F 4 bHOSGOFIYERR
B4R D LEFIC, ZORBRIGIZH S £
F7 04X 48N, BOBERERMIZ - AR E ~
Y b4 POREDH BUVIIELEFEDNY b4 bR
LU, 20BNV b F 4 R EBERE - O%
BT THRL T3 ZE A 5L =15], LrL
BHE, TOBDEBRORBR, <X FF4 FEBOE
W& 5T, BEERE B L URMTOEFREDED
BLTBZEPHAL NI L o, TOFEK, RV b
T4 L OFEFESII T H B EBIDORY P4 MRTFP
HBNTHIEAEROBILIZH B LE L 65, RE
B HCB/ O W - ESEOBLOBREIZ 713K gk L
W XRTLBI61, TR HO T bEBMATEL
2 1L L ZOFHEIC B IAER Eh s
A& INTB[IT7], TOZkidE #7 AMH
{LARRABE R DONY b4 MEEMIZBWT, 72
Bt 5 DB L kG 5 DBEOBIGIZ & - TEH
AL L, TRMA =33y OB EICHEE R
FTOEEMEA S B T L ARRL T3,

T, RFFETIE, 378K IR L7=A —T VR
TRY b4 R AR &R, TOBOBESSLOM
LZEH%E, X2 L4 FhOESIE, NV b A b
SEVEITR D pH 5 S USRI 1 o VB DL Sl L
Tzo E BT, BOBRIZE X SEBHOBIL DL S
BT 570, EEEEORLSNY b F 1 MR
THOBEFEHR 1T, BEHEEL KO EERDO
RATOERBREARIE T L 812, 110—T7 =
Va0 YIRS & - TRERARMOBLET
KEEAS Mz LTz,

August 1996

2. RE&
2.1 HESERORMLEsE,

ANV PFAPERBELT, 23 RxTE ) 8o
==V 1AW, 224 0—V 1 OMK%E
Table 1 [18]IZ7R

RV M4 N ROESGOBCERIL, N b A
N EAKHE 3TSK USRI U et — 7 o, — R
K& BOEGIR. FEKIEE S BROME
WOpH b K UHEA A v BE AR T2 &tk
TH SNz,

EYSDOERIZ. Schneider 5 DIRE[19)1Z & B HiE
ISR o7z, ZAUS, Ml & RIS B ESASLOEIE
BOENOESGOFEREBENITSRD L DTS
5, BIEWPOHBEOREIIL, 1,1I0—T7 ) b
) VIREHEEE 20112 & - TiT » 720 IRFEEEDRIEIC
3, BERBUERTBISRSN TS YEHAERT UV-160A %
Wz, — 7. BT OpH IS, FrEOHREE &/
Ny bFA PR ERE K ICRE 0 BB LSS

AN, 303 24— 5 —THEBLEDOBRE L., &

34

7=, pHEIZEBOBEREIVRT T 4 L4 —
(MILLEX-VV, 0.1 zm)CH8L., ERPOEE 1 4
Vg4 oue b3 T (RRLAA4L 32 X
(#) BQIC) THIEL . MEROWEE 1 A Vv IREE
W Liz, Ak, ORISR TEEZE (%)
BUSHIRASETH B,

2.2 BEHESR OISR LS

N T A OGO R B KO RO
R OTBERKORTE N . BEHLSEE R R
NSIOFBE T 72, £, T2 YN LE
VT, & 57 UREIR I & ¥ Cio\ -4
B12X 100 kg m D 2 HOXY b4 bRRE (EFE
20mm. & X20mm) DN, Figd ioR4 &5, K

Table 1 Compaosition of Kunigel-V1 [18]

Mineral Contents/wi%
Smectite 46-49
Quartz 0.5-0.7
Chalcedony 37-38
Plagioclase 2.7-5.5
Calcite 2.1-2.6
Dolomite 2.0-2.8
Anaicime 3.0-3.5
Pyrite 0.5-0.7
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Fig.2 pH and SO concentration as functions of drying pe-
riod of bentonite at 378K in air
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Fig.3 FeS, content in bentonite as a function of drying pe-
riod of bentonite at 378K in air
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Fig.4 Concentration profile of corrosion products of iron in
compacted bentonite with dry density of 1.2 X 10°%kg m3;
drying period of bentonite, 119d; corrosion period, 64d;
. temperature, 303K
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Fig.5 Concentration profile of corrosion products of iron in
compacted bentonite with dry density of 1.2 X 10%kg m;
drying period of bentonite, 203d; corrosion period, 59d;
temperature, 303K
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