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Since 2005, in the frame of the cooperation between the Environmental Physics Laboratory
of the Institute of Physics Belgrade (Serbia) and FLNP (JINR), instrumental neutron activation
analysis (INAA) has been used for elemental characterization of different types of
environmental samples. Many major, minor, trace, and rare-earth elements, present in excess,
proved to be potentially toxic and recommended for monitoring. A non-destructive INAA has
often been used in environmental studies, capable of detecting up to 45 elements with minimal
sample preparation. The collaborative studies were mainly carried out in Serbia, while the
analytical part was performed using the REGATA system at the reactor IBR-2. However, there
was a study carried out in parallel over Belgrade and Moscow [1]. Mosses and lichens have
been among the most explored samples for the purpose of biomonitoring airborne potentially
toxic elements (PTEs), both passive and active approaches. Passive approach considered using
naturally growing mosses for biomonitoring purposes mainly in remote and rural areas [2] but
sometimes in urban areas, too [3], while active approach implies the use of moss/lichen
transplants for exposition in any place of interest — street canyons, tunnels, crossroads, parking
garages, etc., mostly within "moss/lichen deserts’ such as urban [4-10] or agricultural areas [11,
12]. The moss biomonitoring database has been successfully used in combination with satellite
imagery and machine learning for the prediction of air pollution by PTEs [13]. Plant samples
(coniferous leaves) were selected for biomonitoring of PTEs in urban areas, and these samples
were used for comparative analysis of the non-destructive INAA technique and the
conventionally used spectrometric ICP-OES and ICP-MS techniques [14]. Rare-earth elements
have been measured in the road dust from the vicinity of coal-fired thermal power plants [15].
Quartz filters used for regulatory collection of particulate matter (PM2.5 and PM10) were
analyzed by INAA. Our latest ongoing research focuses on investigating centipedes as
bioindicators of anthropogenic pollution impacts on soil ecosystems by measuring PTEs in their
different life forms, and in the collocated topsoil and leaf litter samples as well.
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