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Abstract: The bentonite pellet is considered as an alternative buffer/backfilling material to fill technological voids and empty
space in high-level radioactive waste (HLW) repository. The previous studies on the bentonite pellets are carefully reviewed
and summarized, including their manufacturing methods, emplacement techniques, thermal conductivity, hydraulic behavior,
structural change and mechanical behavior. Correspondingly, the research subjects worth further investigation are put forward.
The results in the literatures indicate that the pellets can be manufactured and emplaced using several techniques, which

together with size gradation and packing protocol can influence the packing dry density and homogeneity. For the pellet

mixtures, the thermal conductivity is mainly governed by dry density, water content and temperature, and the hydro-mechanical

conditions should be further conducted.

behavior is related to size gradation, dry density and temperature. Upon liquid or suction controlled hydration, the initial
complexity of the operation conditions in a HLW repository, the improvements on emplacement techniques of the pellets and

loose-structured pellet mixtures will gradually transfer to the cemented state and finally present a homogeneous appearance at

saturation. However, much longer duration is required before getting a completely homogeneous state. Considering the
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the investigations on the hydro-mechanical behavior and structural change under the coupled thermo-hydro-chemo-mechanical
Key words: geological disposal; buffer/backfilling material;

bentonite pellet; pellet mixture
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Fig. 1 The application of bentonite pellets in HLW repository
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Table 1 Overview of manufacture techniques for bentonite pellets
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Fig. 2 Extrusion method and produced pellets
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Fig. 3 Roller compaction method and produced pellets

T S BRI 1 o R DR e N E A
PR Sk 6 v 85 R SORE ,  RORL 52 AR U £ o T [ A A
W (E 4 ) M,

Jis SRR 5 SR T S JIHTLRE M2 ) o8 2R ST R
o B LA, IR SR TR AR AN R R AR
FRRIDRE , 5 5 7 7 Jld AN [RDASE 2. DATRC 1) AN [RDRE A% 2 G
BRLR S (K4 (b)), SCHR[6, 13, 14~19]73 5K
Mz 7 ksl A FRAR R R E T (GMZ) [ 16
Ko

M~ S I L AR A B IR, £
HRAF[E5 )5, PRI FORRRE B /)N R R0
B J5 05 73 BN [RDREZH ATC A1) A [T A2 2 E )RRV
#1200

[7,11]



e ks S HR S Wit e itk f 1403

XUREZRE, 4. 2%/ [ A R

SN

§ N 7

7.14 mm

. 7.27 mm A S e g N
(a) KW (b)) PRS-
4 ELESES- AT SR ER
Fig. 4 Pellets manufactured by compaction and compaction-

crushing methods*"*!

SKbr b, S MOTERORRL SR (PR, 93
JE R A R R ESE) EEBR T RZIE R R
WOREoy WG 7K A DA AR AR S5 3 T2 ks 4
WRERE, T S R BA B R R A K. B R 2
THERA B, NARYE TRESCPr R 2R BLIER . 2%
PEFOVFIS, AT LA £ SR P B 2 A ik LR v JURE
i 5 R R R B E BT RS EEK

2 FRBEFRARSHERMR
2.1 HEREFEAR

TEHL R A 78GR0 A — 55 Py R BRI 78 i
Bor, R AU B A K UKL TR & )4 70 3 i L Bk
S EIE AR T, B TIHERENRE. %R
PRSI AR 3, ORI 78 R 32 B4 iy Uik
L ETERNAVE . RWHNER N THEEE (B 5,
P eI R S B A R o )iz P, &
Feh 72 AT B A 3 P B 26 2 BT o

SKra

|
AR

(a) Witk

~fEmk

(1) FEmiss

3 (2)

‘ (e) stk
5 HIVIEE, BIEE AR S MBS EREE

Fig. 5 Schematic diagrams of pellets emplaced by belt, auger and

pneumatic conveying
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Table 2 Overview of filling techniques for bentonite pellets
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Fig. 6 Pellet filling tests in rectangle and annular gaps
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