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Abstract

The very first study of the atmospheric pollution by means of bioindicators in the region of Montenegro was
performed in 1992-93. The study, supported by the Commission of the European Union, was focused to the
impact of an aluminium smelter plant to the air pollution in its surroundings. The plant (KAP) is situated 10 km
to the south of Podgorica (capital of Montenegro) and produces some 100 000 tons of cast aluminium per year,
using French (Pechine) technology. The technological process contributes in several manners to the atmospheric
pollution. We investigated an area up to 50 km distances from the plant. Epiphytic lichens (Hypogymnia
caperata) were collected from the tree bark 2 m above the ground. In the near vicinity of the plant no epiphytic
lichens could have been found (died out due to high pollution levels). Instead, the more resistant lithophytic
varieties {Lecanora expallens) were collected therein. Samples of wild grasses and pine needles were taken at the
same spots, so as to compare the three indicators. We further found 5-10 times higher pollutant accumulation
factors in lichens than in grasses or pine needles, emphasising thus the monitoring sensitivity of the lichens. Soil
samples were also taken at the spots and analysed, but no impact factors for the soil were calculated. Samples
were analysed by means of the k0-method of neutron activation analysis at "Pierre Sue" Laboratory, Nuclear
Research Centre, Saclay/Paris, France. Three types of analyses were made: (i) with short (matter of a few
minutes) irradiations at the reactor ORPHEE , followed by analysing the short lived nuclides; (ii) with long
(matter of hours) irradiations at the reactor OSIRIS, followed by analysing the long lived nuclides and
occasionally - when necessary - (iii) epithermal analyses, in order to suppress the induced activities of certain
matrix elements (e.g.Na) and obtain better sensitivity for the other elements. The following elements were
determined down to ug/g levels or lower: Al, As, Au, Br, Ca, Ce, Cl, Co, Cr, Cs, Dy, Eu, Fe, Ga, Hf, K, La, Mg,
Mn, Na, Nd, Rb, Sb, Sc, Se, Sm, Tb, Th, Ti, U, V, W, Zn. Characteristic samples from the technological process
of the aluminium production (bauxite ore, pulp, alumina, additives and catalysts, electrodes) are analysed as well
in the same way. A clear correlation is found between the elemental composition of the bioindicators (lichens,
grasses, pine needles) at one side, and the pollution originating from the smelter, from the other. Samples from
the unpolluted areas, taken as the blanks, differ from the affected ones just for the elements which characterise
the technological process: Al, As, Ca, Ce, Cr, Eu, Fe, Ga, La, Nd, Sm, Th, Zn... (rare earths being constituents of
the bauxite ore). The differences are higher for the sites closer to the plant and also reflect the dominant
directions of the wind. So we conclude that lichens could be useful biological indicators for the air pollution
control.
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