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Abstract

Bentonite has been considered as a candidate buffer material in the underground repository for

the disposal of high-level radioactive waste because of its low permeability, high sorption capacity,

self sealing characteristics, and durability in nature. In this study, the potential for separation of

bentonite particles caused by the groundwater erosion was studied experimentally for a Korean Ca-

bentonite under the relevant repository conditions. Results showed that bentonite particles can be

generated at the bentonite/granite interface and mobilized by the water flow although the intrusion

of bentonite into fracture by swelling pressure was observed to be small. Different processes of

mobilization of theses colloids from the compacted bentonite block have been identified in this

study. The concentration of particles eluted in water was increased as the flow rate increased. Thus

the result reveals that the erosion of the bentonite surface due to the groundwater flow together with

intrusion processes is the main mechanism that can mobilize bentonite colloids in the fracture of the

granite.
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Fig. 2. Granite core and bentonite block used in the
bentonite erosion experiments.

Flow
e "
& — [ Table 1. Mi logical itions of the used granite
> and bentonite.
T N
e e s e iE ' ! Minerals Granite Bentonite
Quartz 44.2 29
Montmorillonite - 58.8
Plagioclase 254 -
K-feldspar 11.5 36.7
Biotite 14.7 -
Hornblende 21 -
Clinoptilolite - 1.7
Sphene 08 -
Fig. 1. Schematic diagram for the erosion process Opaque Phases 13 B
of bentonite buffer(E: erosion zone). Total 100.0 100.0
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Table 2. Hydrodynamic properties of the granite core determined by non-sorbing tracer tests using Br.

Flow rate 0.01 mL/min 0.1 mL/min
Confining pressure 3 MPa 3 MPa
Variables Definitions Unit
L Granite core length cm 30 30
t0 residence time h 50.9269 5.5137
wY Average width of the granite core cm 13.018 13.018
VO Average velocity cm/h 0.589 5.441
Vp? Pore volume mL ~20(30.556) ~23(33.082)
) Average aperture width cm 0.0512 0.0589
D Dispersion coefficient crf/h 6.71 41.25
a Dispersivity length cm 11.38 7.58
Pe Peclet number 2.6355 3.9569

YW was calculated by considering geometrical shape of the fracture.
% Obtained from the peak of the elution profile and the value in { ) was the pore volume obtained from

momentum calculations.
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Fig. 4. Intrusion of bentonite into the rock
fracture due to the swelling pressure
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Fig. 5. Breakthrough curves of the bentonite erosion with

varying flow rate.
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