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Dry Low-Level Radioactive Waste(LLW), incombustible solid LLW, generated from nuclear power stations is planed to be solidi-
fied with cement backfill in drums. The solidified dry LLW will be buried to shallow underground at Rokkasyo LLW Disposal Center.
It is well known that corrosion of aluminum and hydrogen gas evolution occur in high pH environments such as mortar. Gas evolution
from aluminum is likely to affect the leachability of solidified dry LLW with mortar. Though aluminum removal from dry LLW is
planed, a small amount of aluminum will be actually included in dry LLW. Large effects of pH and temperature on corrosion rate of
aluminum and gas evolution were recognized in our previous study. It was also found that 1.5 mole hydrogen gas evolves while 1
mole aluminum corrodes under 60°C. Actually aluminum in drums,is likely to contact with carbon steel of which main element is iron.
The gas evolution behavior of aluminum is expected to be affected by its direct contact with iron. Therefore, effect of direct contact
with iron on gas evolution behavior of aluminum was studied. The corrosion rate of aluminum increased by contacting it with iron in
simulating mortar environments. The amount of gas evolution from aluminum was reduced by contacting with iron. The reduction in
gas evolution was considered to result from the change of cathode reaction from hydrogen evolution to oxygen reduction. When alu-
minum contacts with iron, the corrosion and gas evolution behavior of aluminum is significantly affected oxygen in environment.
Keywords: low-level radioactive waste, meortar, aluminum, iron, direct contact, gas evolution, corrosion, hydrogen evolution

reaction, oxygen reduction reaction, cathode reaction
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Table1 Test conditions

Effect of Fe/Al surface area Solution pH Temperature, °C | Test duration, h
ratio
Direct contact 0-2000 Solution equilibrated with mortar 13 20 24
with iron
pH 0-200 Ca(OH); solution 11-12.5 20 24 .
Temperature 0-200 Solution equilibrated with mortar ' 13 20-60 8
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Fig.1 Schematic figure of test equipment for medsur-ing
galvanic current and amount of gas evolution when
Al contacts with Fe
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Fig. 2 Effect of Fe/Al surface area ratio on Galvanic
current density
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Fig. 3 Effect of Fe/Al surface area ratio on gas evolution
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Fig. 4 Effect of pH on gas evolution when Al contacts
with Fe ’

32 FeZAl ITHEMEULLEOHRARERICEZ HpHD
©E

FeZ Al LS E L EDO T ARAERICE X DpHD
HEE2 COCaOHRKRBEKRER VW TRFELEERZ
Fig 41Z7R%. Fe/ARERELLAS0D L &, pHAS1L5LL LT
HRABENBOONBH, F/ARERELA20TIE, pHA
1250 L EDHRTABENROOND. £z, F/AIRE
RILA3200THE, pHASI25TH W AREITD LR,
Lo T, Fe/AIREMBEBRELRBIILERY, H
ARETBEROPHBKE 25,

TAI=YBnbOYRREEMCE X DL OEROBE

33 Fe#Al [CEMEULEOHRRERICE5ZDBED
s '

FeZ Al IZEMIRILEOTARERIZEXDBED
BBRENX VIR E A WCRE LR £TFig. 5I0F
9. 60 CTAIBMODOGRE T, VAREENEL, 248F
MBICITRBRA BBEMT DT, TRTCOVTARERY
BRESRHHEIBICHEL, Yuy bLE. BEOLRIZED
RNHARARIIHEML, FJ/AIRTRERAREL RBE,
TARABERIZE 2 DIREDOHEN/NS 2D, Fe/AlREH
FEEAS200ClY, VARERICE X DBEOEEIIRDS
.,

34 Fe#Al (RS LECHABERNMDFIShEE
"

ENFVERAT TAL Fe, PIOSBEMERE LK
FER%Fig 6177, ERTRTAITE, BEEMI0-
15 VT, “hk D BaE ClARReRSIRISTS
7Y FERABESNG. BEEML D ARELTE

CAIDEBIKIET BT ) — FERBSBEESh, Z0EBH

47

B2 EH RS L b RS —EOEERT. W
BRTRTFeTlL, BEBMIMN-05VTIE Y BREN
THBERILKISCHIET Y — FERIMBRESNS.
BB LY BREMN CHFDERICRIET A7 ) —F
ERAIBE SN, TOBERMTEMLLE & AIHREI LT
BIZIE—EDERTL, 0.6 VI ECRREBmERE RS
T BBRABESND. — SR TRIPITIE, #
BHRID B DBEARD R <, BRI OO BUR OISR DB 343K

R BIZEN S, #-1.0 VE Y BRBA CIUKRRAERIS

Solution equil Ibrated with mortar
Immersion ti me:8h

80 T
o}
QO Fe/Al surface area ratio=0
60+ O Fe/Al surface area ratio=20
“-‘E A Fe/Al surface area ratio=200
o
E .
s aor
3
)
2 o
@
© L
b 20 /
o] - [mj
/
0 A= A
10 20 30 40 50 60 70

Temperature, C

Fig. 5 Effect of temperature on gas evolution when Al
contacts with Fe :
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20°C, Solution equilibrated with mortar
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Fig.6 Polarization behavior of Al, Fe and Pt in solution
equilibrated with mortar
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