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Transportation of Long-lived Radionuclides in Soil Water

The movements of 10 radionuclides in the water-saturated soil were studied.

obtained from reactor sites, and Toyoura standard quartz sand were used as a soil sample.

Masami FUKUI* and Kosuke KATSURAYAMA*!

Clay loam or sand
Break-

through curves and sorption distributions of radionuclides along soil columns were observed under

various conditions such as pH, coexisted ions and the kinds of leaching solution.

The results obtained are as follows:

(1) the divalent ions such as %Mn, %Sr, %°Co and %Zn were not adsorbed so intensively, and

high mobilities were observed,

(2) the radionuclides of ¥’Cs and !*Ce were extremely adsorbed on soil surface, and their

mobilities were not so high as to the divalent ions described above,

(3) the radionuclides of °*Ru, **Zr, %Nb and !'YmAg were retained largely in the soils, but some

parts of their radionuclide moved as easy as to the divalent ions in soil water system.
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Table 1 Natures and properties of samples of soil.

Texture (%)

Bulk density
Locality Soil class <0.105 0.105~0.125 0.125~0.250 0.250~0.50 0.50< (g/cm)?
(mm) (mm) (mm) (mm) (mm)

. clayey loam — —
Mihama (surface soil) 65 28 7 1.27

. coarse sand
Mihama  (3075% S0 cand) O 16 29 41 9 1.59
Kumatori sandy loam .
(KUR) (deep layer soil 15 29 34 11 — 1.38

about 200 m)

Toyoura fne sand 1 79 20 — 1.59

(standard sand)

Table 2 The carrier concentration of tracer nuclides introduced to the column as raw

solution.

Tracer nuclides 54Mn 8Sr %5Zn 5Co

137CS

144Ce llOmAg lOGRu QSZr

Chemical form

The concentration C.F. 0.022
of carrier (p.p.m.)

0.024
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Fig. 1 Breakthrough curves of radionuclides
raw solution.
Column: 2cm¢ x2.5cm, packed material:
surface soil (Mihama power site), inflow
pore volume of raw solution: 50z, leaching
solution: 0.001 N CaCl, (pH 6.5).
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Fig. 2 Breakthrough curves of radionuclides
raw solution.
Column: 2cm¢ x2.0cm, packed material :
coarse sand (Mihama power site), inflow pore
volume of raw solution: 50 z, leaching solu-
tion: 0.001 N CaCl, (pH 6.5).
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Fig. 3 Breakthrough curves of radionuclides
raw solution.
Column: 2cm¢ X2.3cm, packed material:
fine sand (KUR site), inflow pore volume of
raw solution: 50z, leaching solution 0.001 N
CaCl, (pH 6.5).
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Fig. 4 Breakthrough curves of radionuclides
raw solution.
Column: 2cm¢ X2.0cm,
Toyoura standard sand,
of raw solution: 507,
0.001 ~ CaCl, (pH 6.5).
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inflow pore volume
leaching solution:
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Fig. 5 The comparison of backfront concentration in out-flowing solution washed with
0.001 N CaCl,-and distilled water, where 50 = of radionuclides raw solution was previously

introduced into the columns.
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Fig. 6 Breakthrough curves of radionuclides
raw solution (10 ) leached with 0.001 N CaCl,,
where raw solution was adjusted to pH 2.8
by HCI.

Column: 2cm¢ x20cm,
Toyoura standard sand.
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Fig. 7 Breakthrough curves of radionuclides
raw solution (107) leached with 0.001 N
Ca(NOj),, where raw solution was adjusted
to pH 2.6 by HNO.,.
Column: 2cm¢ X20cm,
Toyoura standard sand.
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Fig. 8 Sorption distribution of radionuclides
along the sand column after inflow of the raw
solution of 10z and succesively washing with
257 of 0.001 N CaCls,.
pH of raw solution: 2.8,
Toyoura standard sand.
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Fig. 9 Sorption distribution of radionuclides
along the sand column after inflow of the raw
solution of 10z and succesively washing with
257 of 0.001 N Ca(NO3),.
pH of solution: 2.6,
Toyoura standard sand.
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