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The experimental and theoretical studies which were performed by Japan Nuclear Cycle Development Institute (JNC) to
evaluate the influence of colloid, organic material and microorganism in the engineered barrier, the natural barrier and these
boundary on performance assessment of radioactive waste geological disposal system were presented. The experimental and
analytical results of laboratory and in-situ experiments which were performed to develop the transport model of radionuclide with
colloid, organic material and microorganism were also presented after H-12 report.

Keywords: radioactive waste geological disposal, performance assessment, radionuclide transport, colloid, organic material,
microor ganism
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Institute compacted bentonite and sand-bentonite mixture,
319-1194 4-33 saturated with distilled water at several dry densities

(4]

45



(15 nm)
[4]

800 kg/m’
(Fig. 1)

[5-6]

22

)
[7)(Fig. 2)

HFARGR

I:lili IIII I[I:
I LY ll LK

® ~“UbFHET

Fig.2 Concept of erosion process caused by
groundwater flow [7]
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Fig.3 Resultsof total system performance analysis:
magnitudes and times of maximum dose (40,000
waste packages) [3]
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Fig4 Framework for development of
radionuclide-colloid transport model in INC
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Fig.5 Concept of radionuclide and colloid
transport through a fracturerock by the
numerical code COLFRAC
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Fig.6 Comparison of experimental data with
calculated results by using COLFRAC for
elusion profile of cesium with bentonite colloids
[13]



Cs
Cs
Cs
JNC COLFRAC
COLFRAC-MRL
2
Fig. 7 Cs
102
10 A
. oo gbeBoo g
Loofan
; 3 0
R e A T a7
5 i
=g SR {nﬂ Fi B
1L 28k
- cAE# T F T HERIR
= 10—t
24 4 Y, s 4 DREER
: .
R0 o T2 M) )
< RTAT C0H LEE T S IR
|l PRS2 A8 41 AR
T N [ A

IR T LG8 S wol

Fig.7 Distribution coefficient of cesum onto
bentonite colloid obtained by sorption and desor ption
experiment
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Fig.8 Schematic experimental set-up for CRR
project in the Grimsel Test Site
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Fig.9 Calculated resultsby using COLFRAC
compared to CRR experimental data for 2*Am
without colloids
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