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When the dry low-level radioactive wastes(LLW) including even slightly aluminum are solidified with mortar, it is
necessary to evaluate the effect of gas evolution from aluminum on the performance of solidified dry LLW. Experiments were
conducted to measure the opening ratios in the waste packages which were prepared by using simulated dry LLW and several
kinds of mortars. The decrease of opening ratio due to gas evolution in mortar was observed in the case of aluminum being in
contact with carbon steel. Under the above condition, the relationship between Fe/Al surface area ratio and the opening ratio
in mortar was consistent with that between Fe/Al surface area ratio and the amount of gas evolution in the simulated mortar
environment, namely, in the solution equilibrated with mortar. Furthermore, authors proposed an estimation method of
opening ratio in waste package by using measured data such as physical properties of mortar and gas evolution rate from
aluminum. The opening ratios produced from gas evolution in several kinds of mortars were estimated by the proposed
method. Estimated values of opening ratios were less than 1% even under the most conservative condition, including

aluminum being not in contact with carbon steel.

Keywords: low-level radioactive waste, mortar, aluminum, carbon steel, opening, contact, gas evolution

1 %S

FRFHNREFRHSRET DKL VB EREED O >
5, BRBIOFROBEKIRFERY E NS AERICEA
> RRETAMT—HRICEEL L =R TABEEIL, K
& FHE L VR R > & — IR P LT
LEETHS [1]. CNEEEWMOS S, EELICER
ENBENIINFTERLUINARETZEEDNTNS
NI BT, AD [2-7)1F, BRSO EKRIRE
ZEYPOSBRSTETHY, BEMOIREEZIITRT
AR 5 TETWAS0mmBBEL EOAIBGE O B2
PNB8]. Lzd->T, AIDBRBICIRAESD, #®
BEOAIMNBAT 2 Z &I s ivsny, BILAIVIZEE
IHBNIREELL, ZORREHIETHDOT, AIZHK
BEVEKRREEVZEZTIVI NV TEHRELLESEES, B
BLERIC I ARARRNOZERSELC S, ZRICITELY
WKDBIZEY, BEREINYILHE D REEEREOILE
NELZD, RTABLED B DRI
FEEEZDARENEND B.

T An opening in mortal produced from gas evolution of aluminum,
by Shuji Hashizume (shashizu@lab.keihin.nkk.co.jp),
Matsumoto and Tsunetaka Banba.

BAET AR REREFRER, NKKR S M B ATpsR
t) Japan Atomic Energy Research Institute, Tokai Research
Establishment (Now, NKK Corporation, Materials & Processing
Research Center) T 210-0855 J1I & 77 /11 5 X 59 i FHHT 1-1
H&ET PR RIBPET Japan Atomic Energy Research
Institute, Tokai Research EstablishmentT319-1195 JK¥RKIRHRH
R A B B iR2-4

Junko

Tt

Tri

101

CNETEREEH HTOAIN S DI AFEERET DOHRE
HsRRZENEL, AIVBREETARERICGEXS
pH, HEOEENKENWI &, BIUOHEMNREEN
(12SpH=13, 20~60C)Tl, 1 molDAIDBMRIZH L TH
1.5 molDKFHAMBEET D LEHSMTLIZ[T].
IS, SREOHFEEEE ARMNEZTDTICR
T LENRNHTHEAER|EEEL, AINSDHRARE
EEFII5Z 58 UUT, Fo) EOEMOEEIIONTR
AU, BIVZIVESEKE RO SRS T TAIMFe &
BT 5 CEREBEINT 50, HARERBD THIHE
N, N, AINEETIBONY — REIEHFe& D#
I X DKBRFEEREN SBRBITRBICEL LD
THDHIEEHSMT L]

RBTE, EROENIIREFTOANSDHAF
EEERETHERICDOVWTRINTS. ThAbE, £
KAIZEH Y SEEE(LEZRAEL, AR OzEpR
ZHETS. I5iT, ERBOBEKREEZEY QBRI
BADENIINVOEABEZEZLSNDOT, EHTSEN
N OMEEPCAN S DA ABERDERBREN S E
EAERICEC D HARERROERREHTET 2 FE%
B9 5.

2 RBAE

21 AIEFEERLEORESE
Fig. LIRS & 5120.5 mm/E & D#iEE99.5 % LA D AR



HFHINy 7 2 B

EFeNERDDRFBFMED3 mmBL N6 mmES DET
WRHEBITT Iy ME (FEH5 dn®) DEEREY S
50 dm’ R S LAEI4DOH Iy METHY - TIRML 7=,
ARRIZY Iy FMEORNBICHET SIS ICREBLE. 3
mmPB K6 mm/E E D LITEHIZ300 mmE S 2L,
Ty MENIKESG L CHEE L. W5 Nhiz4D0
RFBFEDOY I v MERNIE, ZRERICEIDAIDKES,
REH & OO ZBENRNTTREIC RS X O g
MZEIR L. ZF0%, Table IREAERERT I
BERIREEYOBRB(LIZANSNE EEZ 5NL6HEE
DENINERBAE. BEOTINYIVICIEIENRE
MFZEDLOITRE L. BN SO FREME O
BEAELLTHREBEZD T TWEDOT, RBHORES
SEEOTNZINEEBERLUTEBLLE Z0&EE, B
HEl &L TRED AN T 75 U >Rt aenki 2
)2 1Y

2.2 E{bAEDOEREAESE

BEELEEEL TRIERIC, RELZ4DOTIv k
HEHED2 IS RS AGEEEFMICYEL, Kimz
EEEE L. FHEHOSEZHEBHENL, BEEH2 mm
PltoZEgomErEBbl, EREREHLZ. B
B PIBTALE A Fig IR TA~DD4BE TH 5.

REGUIvME

AlBzgEsE)

H3 v MERRIETE FIy MMERKIRE

ABIREY | 7oy

%  3mmB L UEmMmE X DR FEHFDILE
R HERENOIRSBES

: SmmBLUEMmEE DR EBEDTE
£ AR s

. : AEBIBEEO & AR

Fig.1 Arrangement of simulated dry LLW and sections for
inspections

December 1999

FNTNOWEIZRDN D INM L - IR DR E
ZTable 21RS. YIRTHEALL, BARRE YD OAEH
2160 em*dm® & L2 ¥ T, ZOMIETHREEE
T2 =T o RREFERBRIITIRES N2 EEDR
BEYUT D QOAIRTED 5 HE T NEED12~2145124
LI 35, ZORAIERBFIIEML, PsAIREREEDS
E/e%. 7B, EEMEREE[10]TILF/AIZE LA
130~160TH o 7=, EIFIVEEES D TldF/AIEE
A0 T THARADRED 5N100LL E TR 5
Nizrolz, ULeli-> T, XEHBRIIBWTIRZEEOR
ERHICT DD, FAIRHRBILEEERERELD
MEL Lz, £z, AIORBNEZ L T2@8FIC0 .
UKEBTIX, VUKMEADTOHDAIDHREE L, Tk
EAIZ BB Y - 0 DAIEFEEZ12ELE. 20
FRAIE IREITEAL L, FeAIRERILN9E2S. YIHr
HCTH, YHAEEUCEAMAKEL D DAIERTHE,
FFe/AIREBE L & L7228, AIDRBMEZTRANS T
HiEREE. RESBEEMEENECIEA, Ih
SEBMNEENTWS ERREFICL D EESEEAER
DEENNS L35, UFECIYFEAIRLER, Az

Table 1 The mix proportion of mortar for solidification of
dry LLW

EJV R JNo. 1 2 3 4 5 6

E{LHNo. HAl-1 | HAI-2 | HAL-3 - ~ Z
ZAZ R HARN AT FRAS b
wEH uBsg
B F75Y CREEMERKA | A SR | RUHNFE [FTRYLRK
EIEAERK | CEREN EIEAERK
A BEAEIRKE #
PO b 50 35 16 35 35 35
FFESME. B
K/EA RE | 0.350 | 0.395 | 0.430 | 0.395 0.385 0.395
BAkR. 335 363 383 363 363 363
kg:'ﬂ_3
Efft AT A, 958 918 890 918 918 918
kgn_3
T 918 890 918 918 918
e I 9.2 8.9 23.0 13.8 7.3

Table 2 Aluminum plates incorporated in simulated dry
LLW:size, position, Fe/Al surface area ratio, etc.
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Fig.2 Appearances of sections A-D in solidified simulated
dry LLW (TIAL2)

Table 3 The opening ratio in solidified aluminom-
contuining simulated dry LLW (%)

] A B [= 1] TH
o,
WAI=1 2.4 1.6 .0 1.2 a1
Hi-2 1.6 s 1.7 1.7 1.6
[T b7 (I ] 2.0 1.6
=8 1.6 1.5 ZE 1.6 =

Table 4 The opening ratio produced Mrom gas evalution of
aluminum (%)

E“H 5 5] & [} C o ]
=T _ 1.5 T i.2 1.4
Lz 7 12 0.8 1.7, 1.1
HAL-3 0.0 0.0 240 it .4
Fiz 0.7 0.7 1.4 1.6 -
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Table 5 Time of setting of mortar and some estimated value
related to gas evolution
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