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Radionuclide Migration Behavior at the Low Adsorption Region

on the Aerated Soil Testing

Shinichi TAKEBE, Masayuki MUKAI
Tomokazu KOMIYA and Hideo KAMIYAMA

Department of Environmental Safety Research
Tokai Research Establishment
Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, Ibaraki-ken

(Received December 3, 1992)

Migration test of desorbed radionuclides from a soil layer,

6000 85Sr and 137Cs, were carried out by using

contaminated with s
large columns for four kinds of soil samples taken out in the
undisturbed state. A flat low sorption area for 6000 was found in a
wide range below the strong adsorption region at the upper part of the
column. 6000 was detected at very low concentration in the effluent
and a characteristic time change in its concentration was observed.
Those migration behaviors of 60Co in the low sorption area were
considered to be related to its non-cationic species of low sorption
property, and then analyzed by using a non-equilibrium sorption
migration model, taking into consideration of sorption and desorption

rates, This model was able to explain consistently the test results.

Keywords: Radionuclide Migration Behavior, Low Adsorptiom Region,
6
Aerated Soil Test, Contaminated Soil, 0Co, 855r, 13705,
Sorption and Desorption rates, Non—-cationic Species,

Migration Model
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Table 1 Properties of soil samples used in this test.

Propaties Scil sample
L1 L2 D1 D 2
Soil type Loamy soil Loamy socil Clayly sand Sandy tuff soil
Specific gravity 2.71 2.19 2.68 2.68
Wet density(g/em®) 1. 41 1.74 1. 90 1. 90
Porosity 0.73 0. 58 0.43 0. 44
Water content(g/em?) 0.867 0.52 0.39 0.39
Saturation degree 0.91 0.93 0.91 g.90
Saturation permeability
coefficient(em/s) 5.4x107°* 5.8x10°° 6.2x10°7 6.9x10°*
Distribution coefficient{(ml/g)
°Co 6. 5x10° 7.0x10° 7.4x10% 3. 1x10?
858r 5.6x10° 8. 7x10% 6.1x10° 5.0x103
'37Cs 1.2x10* 1. 1x10* 1.2x10* 8. 2x10°¢

Table 2 Composition of the artificial ground water used in the test.

lon Concentration (ppm)

Concentration of coexistent ion

Cation Ca®" 1. 37
Mg?™* 1.09

Na* 5.93

K+ 0.28

Anion SO.%° 10.15
HCO, ™ 2.85

Cl- 6.28

pH 6.4
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Table 3 Inflow condition of the artificial ground water.

Test No. Total inflow volume Testing time [nflow water velocity
(1) ( h) { em/h )
L -1 70. 1,287.% 0.105
L — 2 70 1,315.17 0.134
D—-1 70 6,481.8 0.035
D— 2 10 +1,8341.9 0.168

Table 4 Water flow velocity and dispersion coefficient in the
soil layer estimated from the breakthrough curve of °H.

Test No.
Item
L —1 L — 2 D-1 D—-2
Water flow
velocity {cm/h) - 0,098 : - 0.097 0.029 0. 145
Dispersion
coefficient{em?/h) 0.119 0.391 0.100 0.138
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Table 5 FEstimation of initial concentration of the non-cationic form

in the contaminated soil.

Test No.
Item L-—-1 L -2 D-1 D— 2

Initial concentration
in the soil water 3.19 3.11 7.98 +10. 40

C. ( Bag/ml )
Adsorption reaction

velocity constant 6. 96x10°? 1.75x107°% 6.07x10°° 7.76x1C¢°*
ke ( 1/h )

Desorption reaction

velocity constant 9.07x107? 2.67x10°7 1.22x10°* 2.82x10°2
ke ( 1/h )

Experimental average
concentration in

contaminated plate 7. 57Tx10* 4, 59x10* 3. 69x10* 3.72x10¢
Ao { Ba/g )

Estimated initial

concentration in

contaminated soil 5.32 3. 37 6.03 5,58
Qo ( Ba/g )
Presence ratio of
Non-cationic form 7.02x10°° 7.33x10°° 1. 64xt0°* 1.50x10°*
Qo/Ao
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Ground Surface

Terrestrial deposit layer

Tuff rock and Sandy rock}

Fig.1 Geological structure of soil sampling site.
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. T
Sprinkler — " |11 1l

PVC Column
(30cm® x 120cmH)

Contaminated soil plate

(GOCO,BSSI.’ lBTCS) .----.___*______

Undisturbed soil layL
B0cm® x 60cmH)

Glass pellets —

Autosampler

Illd

Sample solution tank

Fig.2 Schematic diagram of the appratus for radionuclides

migration in the soil columm.
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