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It is already well known the key role of clay minerals -especially illitic components-

in radiocaesium retention in soils, due to the existence of specific sites (FES,

Frayed Edge Sites), which show an exceedingly higher affinity for radiocaesium

than sites in the regular exchange complex (REC sites). Even small amounts of

these mineral components lead to radiocaesium being highly fixed to soils, with low

rates of downward migration and transfer to plants. However, the role played by

organic matter is not clear at all up to this moment. The higher rates of

radiocaesium mobility found in organic matter-enriched soils than in mineral ones

may indicate an active and intermediate role in preventing radiocaesium fixation in

mineral fraction, although in some cases the retention rates are similar than in

mineral soils, the organic matter content being of less importance.

Sequential extraction schemes have been often applied, in order to obtain

radionuclide distribution and predict its mobility in a soil-plant system. These

schemes have become very useful to be able to explain changes of the radionuclide

behaviour over time, i.e., decrease of soil-to-plant transfer due to a general

decrease in exchangeable-available fraction and increase in fixed-mineral fraction.

Therefore, a sequential extraction scheme which considers the different

interactions between organic matter phases and radionuclide may give information

about the role of organic matter in radionuclide retention. Such scheme has been
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designed and it defines a serie of fractions from the sequential use. of different

extractant reagents. The procedure followed in its application can be summarized

as described here:

FRACTION 1: 40 ml/g of NH40Ac 1 mol/l is added to the soil. The suspension is

shaken for 16 hours at room temperature using an end-over-end shaker.

FRACTION 2: 40 ml/g of Na4P207 0.1 mol/l is added to the residue and the

suspension is shaken for 16 hours at room temperature.

FRACTION 3: 40 ml/g of NaOH 0.1 mol/l (in N2 atmosphere) is added to the

residue and the suspension is shaken for 16 hours at room temperature.

FRACTION 4:

(4a) 10 ml/g of H2O2 30% (pH 2 with HNO3) is added to the residue and the

suspension is allowed to digest for 2 hours at room temperature and, subsequently,

for 4 more hours at 85 °C.

(4b) 10 ml/g of H2O2 30% (pH 2 with HNO3) is added to the moist residue and the

suspension is allowed to digest for 16 h at 85 °C.

(4c) 50 ml/g of NH40Ac 1 mol/l (pH 2 with HNO3) is added to the moist residue

and the suspension is shaken for 16 hours at room temperature and, subsequently,

filtered through 0.45 jjm membranes.

Finally, activity of liquid extracts and soil residue are measured by gamma

spectrometry in order to obtain radionuclide distribution.

This scheme allows us to estimate, in an operational way, the fraction of

radionuclide associated with exchangeable sites (Fraction 1), with humic and fulvic

acids (Fractions 2 and 3), the amount of radionuclide related to passive organic
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matter -like humine, non-humic substances or mineral organic matter- (Fraction 4)

and the radionuclide highly fixed to soil mineral matter (residual fraction).

Other approaches, such adsorption studies, may also be applied in order to study

the fractionation of radionuclide between available and fixed sites, or the

competition between organic and mineral matter phases.

In adsorption studies not only the effective retention of the FES pool should be

taken into account, but the relative concentration of some competitive cations,

such K and NH4, in the soil solution in equilibrium with the soil. Furthermore, the

study of the changes of the coefficient distribution (KD) in different K-NH4 scenarios

can be of interest in order to study which sites are responsible for radiocaesium

retention. To carry out this study, distribution coefficients of radiocaesium (KD(Cs))

are obtained in different scenarios, all of them with the same concentrations of Ca

and K (0.1 mol-l"1 and 10 mmoH"1, respectively) and increasing NH4 concentrations,

in order to study the response of the system to the increasing concentrations of

NH4. Experimentally, the work carried out consists in pre-equilibrating soil samples

with 30 ml of these solutions, and subsequently equilibrating with 25 ml of the

same solutions labelled with 137Cs. KD(Cs) values are obtained from 137Cs levels in

the supernatant before and after equilibration.

The forest soil layers, such as H layer -humus- and A layer -top mineral layer-, are

nice examples of organic matter enriched soils. Therefore, and to study the

competition of organic and mineral matter sites in radionuclide retention and

migration, a nuclear accidental situation was simulated in a forest soil, by means

of the substitution of the original L layer -fallen leaves layer-, by a radionuclide-
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contaminated L layer. After the initial stage, several samples were taken in order

to study the dynamics of downward migration. The first results of this study

showed that there was an accumulation of radionuclide in F and H layers, and that

only a small amount reached the A mineral layer. Therefore, it seemed of interest

to deeper study the interactions in both H and A layers to explain such behaviour.

Therefore, in this study both sequential extraction scheme and mixed scenario

approaches have been applied to H and A layers taken in different stages after the

initial contamination (48, 232, 330 and 820 days), the results allowing us to

ascertain which are the sites responsible for radiocaesium retention.
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