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PLANTS AS AN EFFECTIVE TOOL TO REMOVE LARGE
AMOUNTS OF THORIUM FROM CONTAMINATED SOIL AND WATER
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Plants can uptake sufficiently large amounts of trace elements, including Rb, Ag,
some REE, Au and others. So far there is no suitable explanation of bioaccumulation of
such biologically non-essential elements. It seems that physiological mechanism of the
uptake may be different for different nutrients. For example, it may be suggested that
some elements are able to create organic complexes that are bioavailable for plants,
while others (Rb+, Ag+) can easily penetrate to plant cell with ion flux.

In ordinary conditions concentration of Th in plants is rather low (not more than
n*10-6 mg/kg). However, even insignificant increase of Th content in surrounding
medium can result both in accumulation of Th in the plants and important variations in
all elemental composition of plants growing in the medium. The aim of the research was
to study the uptake of Th by plants grown in different media and asses change in the
media after plant cultivation in order to use the ability of plants to remove Th from soil
and wastes.

Short-term (during one week) experiments in green-house have been performed
with seedlings of wheat grown in pots filled with soil, double distilled water, water taken
from a spring and nutrient solution of Hoagland. One part of the pots was kept as a
control, in another part of the pots thorium nitrate was added (concentration of Th in the
media was 3 times higher than that in control). Instrumental neutron activation analysis
and ICP-MS were used to study the dynamics of concentrations of more than 30
elements in soil, water and different parts of the plants. Before analysis the plants were
washed carefully to exclude possible contamination of the samples by soil particles.

It was found that already within first hours after addition of Th to soil and water
concentration of Th in plants increased dramatically. For example, Th content in roots of
the plants grown in water increased thousands times and in leaves – hundreds times.
As a result, concentration of Th in different water solutions decreased (5 times in double
distilled water and water taken from spring and 2 times in nutrient solution of Hoagland).
Uptake of Th by plants grown in soil was less active. In this case concentration of Th
increased only in 10 times in roots and 3-4 times in leaves. Nevertheless, after one
week, Th content in artificially contaminated experimental soil decreased 1.5-2 times.

Concentrations of some elements (Co, Zn, Cs, sometimes - Rb) in plants grown in
media enriched with Th also changed. However, the variations in elemental composition
of the plants depended strongly on the media where the plants were grown. The most
significant variations were found in water-grown plants, while elemental composition of
soil-grown plants kept at rather constant level. Roots of the plants were more suffering
from environmental stress part of the plants.

Thus, plants is simply, cost-effective instrument allowing to remove Th from
contaminated soils and wastes within sufficiently short time.


