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Experimental Studies on Colloid Flow Rate in Geologic Media

— Colloid Transport through Columns Packed with Glass Beads —

Susumu KUROSAWA" and Mikazu YUI?

ABSTRACT

To evaluate migration behavior of radionuclides in geologic media is one of the most
significant issues for the performance assessment of geological disposal system for high level
radioactive waste.  For performance analysis, effects of micro particles such as colloids on the
radionuclides migration should be considered; whether colloids enhance transport of
radionuclides in a geologic formation. Based on the theory of Hydrodynamic
Chromatography(HDC), the average flow rate of colloids could be faster than that of the bulk
water under the condition that the flow profile of bulk water is parabolic. Transport of
radionuclides through geologic media could be accelerated when the radionuclides are sorbed on
colloids.

In order to investigate the transport behavior of colloids in geologic media, we used a
column packed with glass beads as simulated porous geologic media and two types of colloid
tracers of gold colloid and latex particle as simulated natural colloids. = We compared the flow
rate of colloids based on the HDC theory with the results of the column experiments. By this
comparison, it is suggested that the flow rate of the colloid in porous geologic media is
significantly slower than that predicted based on the HDC. The differences between them was
explained by colloid retardation processes due to its sorption on the glass beads,, that it is not

strictly described in the HDC theory.

1) Mitsubishi Materials Corporation

2) Tokai Works, Power Reactor and Nuclear Fuel Development Corporation
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Samples Zete% mpe/t)ential

(1) Gold colloids formed —95
by Frens report

(2) Gold colloids with —61
surface-active agent

Colloids (3) Gold colloids with —92

Lil

(4) Latex particles —538

(5) Latex particles with —55

surface-active agent

Glass beads —90
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