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In the investigation of various processes taking place in the ambient environment, radioactive
substances appear to be good tracers. On the other hand, the behavior of radionuclides in the
environment is determined to a great extent by physico-chemical properties of their aerosol
carriers, particularly by their solubility and size.

7Be and other cosmogenic radionuclides are widely used as tracers to investigate processes
that take place in the atmosphere. The knowledge of physical and chemical properties of their
carriers is therefore very important. Cosmogenic radionuclides, formed during the interaction of
cosmic rays with the nuclei of air atoms and passing to the gaseous phase, convert into aerosols
The formation of 7Be, 32>33P, 35S aerosol carriers in the atmosphere proceeds via various
processes such as nucleation, coagulation, condensation, etc.

Aerosols were sampled on perchlorvinyl filters of the FPP-15 type by pumping large volumes
of air (up to 400,000 m3) through the filters. The samples were collected in the wooded outskirts
of Vilnius and Preila. Filters were exposed in a special building (with blind walls) at the height of
1 m above ground. Chemical and radiochemical analyses were carried out as described by us
previously. The investigation of radionuclides (7Be 32'33P and 35S) and stabile sulfur and
phosphorus forms was based on the Tessier sequential extraction method.

Our investigation shows that properties of radionuclide carriers can be transformed in the
atmosphere in a very short time (days, hours), whereas in soil and hydrosphere such changes can
be observed only during months or years.

Oxidation processes proceeding in the atmosphere induce changes in the 7Be 32'33P aerosol
earner properties. The aerosol can be characterized by low pH and high Eh values corresponding
to high 7Be solubility. The unexpectedly high negative Eh values obtained in dry summer period,
when due to low humidity the intensity of oxidation processes decreases, indicate that the 7Be
3233P aerosol is in this case evidently bound to insoluble carriers.

It should be noted, that 137Cs solubility does not depend on changes in pH. It can be explained
by the fact that - in contrast to 7Be - l37Cs is associated with the exchangeable fraction. Cesium
ions can be replaced not only by PT but also by NUT and other ions

Furthermore, it should be noted that 7Be aerosols collected at the seaside of the Baltic sea
(Preila) were found to be more soluble than those in Vilnius, their solubility was up to 50-90 %
and clear dependence between 7Be solubility, pH and Eh was not observed. It can be attributed to
differences in the atmospheric aerosol composition (e.g. soluble chlorides) in Vilnius and Preila.

A great variety of 7Be carriers properties as well as their dependence on the season and the
existence of admixtures in the atmosphere require great caution in applying this isotope in tracer
investigations. Thus, it should be taken into account that soluble carriers are removed faster from
the atmosphere by precipitation. The significance of this fact is confirmed by the ratio of 7Be/32P
in the air and precipitation obtained by us.

It is evident that both soluble and insoluble aerosols can be formed depending on the
environmental conditions. The capture of aerosol particles by cloud constitutents and also by
drops in the layer under the cloud depends on many conditions and specifically on physico-
chemical properties of aerosols - radionuclide carriers. Their properties change depending on
residence time, layer of the atmosphere, etc. Undoubtedly, aerosol sizes, their solubility, electric
charge, play an important role in the cleaning of air masses, and in this way they condition
radionuclides concentration in the atmosphere and in precipitation.
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