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The Experimental Study of the Migration Phenomena of the
Radioactive Elements :
A Basic Study for the Radioactive Waste Disposal

Oak Bae Kim* and Hee Youl Park**

ASTRACT : For the study of attenuation phenomena of the radioactive elements in solution, the adsorption
experiment of thorium, uranium, barium and strontium on kaolinite, gibbsite, quartz, granite and shale as a
function of time, pH and the surface area was conducted under the competition condition each other.

There are two steps of adsorption kinetics. The first step is faster and completes in hours or a day, and the
second step is slower eqiulibrium reaction. The adsorption rate which is considered to be related to CEC d
iffers with adsorbent and decreases in the order of shale, kaolinite, granite, gibbsite and quartz. On the oth
er hand, the adsorption rate for the same adsorbent differs with elements in the order of thorium,uranium, ba
rium and strontium in decreasing rate. It is also affected by pH of the solution and the surface area of adsorbe
nt.

In conclusion, we didn’t find any different between noncompetition condition and competition condition, and
this means that we only have to consider the pH of ground water, the characteristics of the geological materials
and the kinds of radioactive element in the case of selection of the places for the radioactive waste disposal.
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A : Temperature control box B : Temperature sensor

C : Heater D : Circulation pump
E : Reaction cell F: Magnetic stirrer
G : Micropipett H:pH meter

I: Buffer solution

Fig. 1 Diagram of reaction system,
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Table 1. Chemical compositions of the shale and granite. (%)
SiO, AL O, Fe,0, MnO CaO MgO K,O Na,O | Al

granite 72.0 16.91 2.79 0.697 0.935 1.49 3.25 1.874 99.946

shale 64.77 19.86 4.79 0.467 2.64 4.12 2.906 99.553
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Fig. 2 Variation of the surface charge of geological materials as a function of pH in 0.IM NaNO;
electrolyte A : kaolinite B : gibbsite C: quartz D : granite
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Fig. 3 Kinetics of U, Th, Ba, Sr adsorption on geological materials in 0.1M NaNO, electrolyte solution.
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