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Amounts of Particulate Radionuclides and Their Reaction Constants in
Radionuclide Migration Test Using Undisturbed Samples of

Aerated Sandy Soil Layers
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The amounts and the reaction constants of particulate *°Co and '?7Cs were estimated
from the results of radionuclide migration tests for undisturbed samples of an aerated
sandy soil layer by using inverse analysis. It was found that the amount of each
particulate radionuclide was less than a few percents of the total amount of the
introduced radicnuclide and independent of water flow velocity. In the case of 800,
the reaction constant of adsorption was 107*~10"" {(m¢ /g » min} and that of
desorption was 107°~10"*(1/min). These values are corresponding to the distribution
coefficient of several 10" s(mg /g), when the adsorption-desorption reaction was reached
to equitibrium. In the case of '*7Cs, the reaction constant of capture was 10 ~*~107"
(m¢ /g +min) and nearly the same as that of the adsorption of ®°Co. The dependence of
the reaction constant on water flow velocity was found clearly in each radionuclide and

the reaction constant of desorption of °°Co depended upon the flow velocity strongly.

Keywords: Undisturbed Sample, Sandy Soil Layer, Radionuciide Migration, *°Co, '*7(s,

Particulate Radionuclide, Reaction Constant, Inverse Analysis.
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Table 1 Amcunt and reacticn constant of particulate radicnuclide.
Run §0Co 137Cs
Depth (m) :

No. Ce/ CinlKi(n2/g - min){K,(1/min)|C s/ Ci»{Ks(mf/g + min)

1 10.6~1.8{2.1x10-27 3.3x1( 7.5X10-8 [2.0>x10-?] 4.3X10-*

2 |L.4~2.6]1.2X10-2] 3.2X10-4 1.2X10-5 [1.4X10-2} 4.5X10-¢

3 1.9~3.1i6.9X10-3] 2.3x10-¢ 1.IX18-5 [9.2X10-% 6.4X10°*

4 12.6~3.8:2.8x10°%] 2.8x1074 4.7X106-°5 [9.4x10-4; 9.3x10°%

5 (0.6~1.8(1.1x10-2] 1.4x10-? 3.7X10°4 [5.8X10-3] 1.1x10-2

6 |1.4~2.6(1.8x106-2| 9.3X10-4 1.0X106-® [1.3%x10-?f 1.0X10-®

7 12.6~3.8|2.7x10-3] 1.5X10°3 2.0X10-4 |7.4X10-3] 6.9x10-¢

Table 2 Parameters used in inverse amalysis.

Run |Depth(m) [PorosityiWater |[Density|Dispersion|Water flow Time
No. content| (g/cm3) | length{cm) |velocity {cm/min) | (hr)
1 |0.6~1.8 0.40 0.22 2.7 0.13 012 437
2 |1.4~2.60 0.41 0.23 2.7 0.16 0.13 443
3 11.9~3. 1) 0.42 0. 15 2.7 0.21 .20 444
4 12.6~3.8] 0.43 0. 28 2.7 .17 0,4z 441
5 10.6~1.8] 0.44 0. 24 2.7 .27 0.88 117
& |L4~2.6] 0.41 0.31 2.7 0.17 0.52 116
7 |2.6~3.8] 0.43 0.39 2.7 $.32 0. 82 116
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Fig. 1 Error in inverse analysis.
(K;(n), Kz(n); normalized reaction constant).
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Fig. 3 An example of radionuclide concentration in effluent obtained
by migration tests (Symbol: measurement, Line: estimated curve.
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Fig. 2 An example of radionucliide concentration profiles in scil layer

obtained by migration testis
(Symbol: measurement, Line: estimated curve).
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