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It is necessary to evaluate the influence of colloids on radionuclide transport in geologic environments relevant to safety
assessment of radioactive waste geological disposal. This report summarizes the recent researches from the viewpoint of colloids
generation in radioactive waste disposal system, influence of the colloids on the radionuclide transport and transport model. The
colloid of radionuclide could be originated in the waste dissolution. It could be retained in the engineered barrier system. The
influence of humic and biological colloids on radionuclide migration should be estimated, thus the researches on the interaction of
organic matter, microbe and radionuclide are required. Colloid generation from bentonite and cement material has been investigated,
however the data are not sufficient to discuss the significance in radionuclide transport. To simulate the radionuclide migration
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behavior under existence of colloids, the modeling of the equilibrium among three phases (radionuclide-colloid-rock) is important.
Keywords: radioactive waste disposal, colloids, colleid transport, radionuclide migration
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Fig. 1 Sorption of actinide ions on alumina colloids in
0.1M NaClO, as a function of pH, 10 ppm alumina
colloids for Th and Am and 100 ppm for Np[25]

Tablel Major ions and trace elements in Gorleben
groundwater with different DOC concentration[7]

Gohy-73 Gohy-1012 Gohy-1011

element

~ (pH=7.8) (pH=8.2) _ (pH=7.9) _
DOC(mg C/Y) 973 7.8 <05
major ions(mol/l)

Na*  (10%) 253 109 0.8
ca®  (10% 26 2.6 16.5
Mg®*  (10%) 105 62 22
cr @10% 82 9.4 1.7
NO;  (10%) 968 <05 2.2
so.2  (10°) 03 18.4 60.4
Sios>  (10% 26 6.0 2.7
HCO; (10%) 163 33 14
trace element(mol/I)

Ba @ao0% 370 7.0 54.4
Cr 0% 391 42 0.23
Ce (10% 704 3.2 -
Eu @ao®y 109 1.8 0.05
Fe (10% 486 3.7 0.16
Hf 0% 62 0.4 -
La (10%) 263 1.6 0.04
Nd 10% 270 23 _
Sm 10%) 450 42 0.24
Sr a0’ 207 8.4 158
Th (10% 1050 32 24
U (10%) 110 55 -
Zr (10%) 128.0 12.0
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Fig. 2 Schematic figure of radionuclide transport in
the geological disposal system
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O: Colloid was filtered.  X: Colloid was not filtered.

Fig. 3 The relation between the possibility of colloid
filtration and practical density of bentonite[28]
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groundwater flow
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Fig.4 Typical erosion pattern caused by groundwater[29]
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Fig.5 Schematic figure of colloids immersed in
Poiseuille flow of aqueous carrier solution through a
cylindrical fracture
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