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The Centro Nacional de Aceleradores (National Accelerator Center, CNA), the first and for
the moment the only Spanish ion beam analysis (IBA) laboratory, was set up in 1998 in the
University of Seville (Spain)- This laboratory was created with the aim to fulfill the increasing
demand for IBA techniques existing in Spain. This facility is based on a 3 MV pelletron
tandem accelerator, which is being used for interdisciplinary studies concerning Material
Science, Art, Archaeology, Biology, Medicine, Environmental Science, etcetera. In addition,
the works for a cyclotron laboratory are commencing now. This paper reports on the most
recent applications in the field of Environmental Science carried out in oar laboratory.

Remediation of metal-contaminated soils and waters poses a challenging problem due to 1rs
implications in the environment and Oie human health, A possible solution to this problem is
the phytoremediation, i.e. the process of using plants for environmental restoration taking
advantage of the ability of certain terrestrial plants to absorb and accumulate metals,
removing them from soils and aqueous streams. These plants are called metal
byperaccumulators [1] if they accumulate for instance more than 0-01 % of Cd, 0.1 % of Ni or
1% of Zn per dry weight in their shoots. For example, Cd is readily transported and
accumulated in the shoots of several plant species, being a favourable target metal for this
technology. In recent works making use of nuclear microscopy techniques, we investigated
lhe sites of metal localization within the leaves of metal hypperacumulator Arabidopsis
thaliana, when plants are grown in a cadmium-rich environment, and we proved that
cadmium is sequestered within the trichomes on the leaf surface.

The Donana Natural Park is an internationally important wetland area of 280,000 ha in the
Huelva-Seville-CadÍ2 triangle in Southern Spain, which includes natural beaches, dunes, pine
forests and marshlands as the most relevant habitats. On 25 April 1998, more than 5,000,000
m3 of toxic sludge and acid waters spilled from the broken tailings lagoon at a pyrite mine
near Aznalcollar. This directly affected more than 6,000 hectares of the Guadiamar river
floodplain threatening Donana. Before this disaster (spring of 1996), sediment samples were
collected from the Guadiamar riverbed and analysed by Particle Induced X-ray Emission
(PDŒ), a well-known IBA technique. The results [2] indicated the S, Cu, Zn, As and Pb
contamination along the riverbed due to the mining activity prior to the disaster. In our recent
PIXE studies of sediment samples from this zone collected immediately after the accident and
in the spring of 2000, we evaluated the effects of the works carried out for the cleaning and
restoration of the affected areas. The results show a higher contamination of the riverbed m
the same elements and also in Fe as a consequence of the accident and, on the other hand, that
the contamination in S, Cu, Zn, As and Pb remains even after the cleaning works.
Nevertheless, the average contamination of Cu, Zn and As has been reduced with respect to
1996.

An aerosol sampling campaign has been carried out in the city of Seville between 1992 and
1997 for the determination of pollution sources and air quality control- In this paper we
present the set up of the PDCE technique at the CNA for the characterization of the aerosols

94



by simultaneous determination of more than 20 elements, including Na, Mg, Ai, Si, P> S, Cl,
K, Ca, Ti, V, CT, MB, Fe, Co, Ni, Cu, Zn, BrF Sr and Pb. The samples were taken using a low
flux sampler, but in the future we intend to use a new sampler capable of separating by grain
size (between 10-2.5 urn and less than 2.5 um of aerodynamic diameter), more convenient for
the determination of the impact of the aerosols in the human health. Apart from the statistical
study of the PDCE data by factor analysis, those results will be compared with the contents in
some radionuclides obtained by y spectrometry.
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