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Gaps around buffer material, which are inevitably generated during the construction of the high-level radioactive waste disposal
repository, have been preferable to be firmly filled, in terms of securing the quality of the layer of buffer material. As a simple
method of gap-filling procedure, it has been studied to merely dropping granulated bentonite without compaction. Although it has an
advantage in easy construction, is has a concern of generating lower filling density than that generated by the method of compacting
bentonite into gaps. In this study, we have studied the gap-filling property of granular, spherical, and relatively high-density
bentonite pellets. We performed small-scale filling tests to discover the potential filling densities of the pellets and reach the

consequence that mixing two different sizes of pellets enables the sufficient density of filling.
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Fig.1 A gap between the buffer material and the rock in
vertical disposal type.
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Fig.2 A gap outside PEM container in horizontal disposal
type.
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Fig. 3 Sample of the pellets with different size used in this
study.
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Fig. 4 Particle size distribution of the pellets.
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Table 1 Dry densities of the bentonite pellets.

mun | MELE | PP | woamm
(mm) (Mg/m®) (Mg/m°)
ImmARLyk 1 2-.16 1-.31
2mm~RLyk 2 2.10 1.26
AmmARLyk 4 204 1.21
15mmARLyk 15 1.97 1.12
20mm~RLyk 20 200 1.11
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Table 2 Pellets pairing and the mixing rate for the tests.
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Fig.5 Procedure of the filling test mixing two different
type of pellets in size.

Fig. 6 Photos during the filling tests.
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Fig. 7 Filling densities of mixture of large-pellets and

1mme-pellets based on the mixing rate.
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4mme-pellets based on the mixing rate.

64



BIGRy b A XLy o3 X TR T AT

1%, KLy hORARIC L BT RKRFE TAEENIZITRE
THDHN, Iy b2 4mm 2Ly FOBE (Fig9) 1
KLy hELT20mm <Ly hERAWEZED, 15mm 2
Ly bEHOWESEEICHNTRETABERE . KLy

FORIZRIIREWVIFE, 2 RIRIRAEXL Y FOTRTAEE
BEL RAEmRHD EEZLND. IR, KL
v M EIRL Y NORIROZENRKEVIE O N, 2 RRRE
Ry NORTABERGED L EXD.

AT TR L LI SFEHON A 2Ly T,
RBRIBENRZN20mm Ly N &R BRZEI/N I Imm
Nl y NEEELT 6040 IRE LIZEEITHRKOTETA
HE 154 Mgim® 2157-. 72k, AT - EB T, AR5
BN LEITH DL, KT TAEEREDRED /T
FEGOLNIOWVWTULER TE 2V, B &5 BAaes%
HCHRLNERTAEEOELMEL, AT —2 L LT
OEEMERHZ LD LEZD. FEEORCAFEL &R
LEMETCIE, TEMOBRROKRE SRS RIFERICHER L7z
FTCARREF LTI, L EEERE T —4
WZOWTHE, BEL TV D RFEEZBE LI LB &%
EiT H0ERDD.

3.2 SHERERLY FORTAEE
3.2.1 =BRFT—X

2RREIRA LTy MO, HEbHREW 20mm <L
v hERB/AEWD Imm XLy FEETIGRA LT — A
TRCABENRbEN- T, ZOMAEDLREIZHR K
BONLy NERAELIZEZDORTABELEIDOT-. =
& IRRBEAESL Y POFTTAERE S, FE ORI
LT dmm XLy hEHWE., 372bh, XLy Ol
HEDEIX1EY THY, REFIEGOHEEZT-
BAEFIGIXIEON LY Yy & EIZHRET DD T
<, Table3ITRT LI 2 DOEBEICHITTREL:. &
1 BEFE I, KRR TAEELZTRT dmm XL vy k& 1mm
~ Uy b OFEIEAEIG RO, IREHEIEIEL 20~60%
DEEME L. 52 BMETIE, 1B TROIiER
RAEIE D 4mm & 1mm O 2 RRREX LV v F &L v
MELTHY, Kby hELT20mm Ly MERAL
ToAEEE Uiz, IRAEIAIE 20%, 40%, 60%0D 3 5:fhe L
7o REREIY, FNENLIEITHS.

Table 3 Conditions of the filling tests for three different size
pellets.
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Fig. 10 Filling densities of mixture of 1mm-pellets and
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4mme-pellets based on the mixing rate.
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Fig. 11 Filling densities of mixture of 20mm as large-pellets
and small-pellets mixed appropriately with 1mm
and 4mm, based on the mixing rate.
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Fig. 12 Comparison of the obtained filling rate of the
bentonite pellets with the rate of cubic closest
packing or simple cubic packing.
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Fig. 13 Concepts of two size sphere pellet filling.
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Table 4 Grain sizes of 50% passing.

U, 50% @RI AL
(FPH L) (mm)
Imm~L > k 14
2mm XL v |k 25
4mm XL v b 51
15mm XL v k 17
20mm <L v k 21

Table 5 Ratio of the size of large pellet to that of small pellet.

KRk
4mm 15mm 20mm
INMLYEk | 1mm 3.6 12 15
2mm 6.8 8.4
4mm 1 3.3 4.1
15mm 1
20mm 1
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Table 6 Maximum filling ratio in the mixture of two
different size pellets.

KRRk
Tmm 2mm 4mm 15mm | 20mm
MLk | 1mm 60.8% 65.0% 76.1% 75.1%
2mm 60.0% 71.9% 71.6%
4mm 59.2% | 63.2% | 64.7%
15mm 57.1%
20mm 55.5%
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Fig. 14 Relationship between ratio in pellets size and

maximum filling rate.
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Fig. 15 Pellet size distribution of 20mm:1mm = 60%:40%.
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Fig. 16 Pellet size distribution of 20mm:4mm:lmm =
60%0:20%:20%.
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