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SEERAS

PRELIMINARY RESULTS FROM TIME INTEGRATED MEASUREMENTS
CONCENTRATIONS OF INDOOR RADON, THORON AND THEIR PROGENIES IN
SCHOOLS OF REPUBLIC OF MACEDONIA

Zdenka Stojanovska!, Zora S. Zunié2, Peter Bossews,
Francescco Bochicchio4, Carmela Carpentieri4, Gennaro Venoso+4,
Rosaline Mishras, R. P. Routs, B. K. Sapras, Bety D. Burghele®,
A. Cucos-Dinu®, Blazo Boev’, Jovan Januseski8, C. Cosma¢

1 Faculty of Medical Sciences, Goce Delcev University, Stip, Republic of Macedonia

2 Institute of Nuclear Science, Vinéa, ECELab, Laboratory for Radiobiology and Molecular Genetics,
University of Belgrade, Belgrade, Serbia

3 Bundesamt fiir Strahlenschutz (German Federal Office for Radiation Protection), Berlin, Germany

4 Ttalian National Institute of Health, Rome, Italy

5 Radiological Physics & Advisory Division (RPAD), Bhabha Atomic Research Centre, Mumbai, India

6 Babeg-Bolyai University, Environmental Radioactivity and Nuclear Dating Center, Cluj-Napoca,
Romania

7 Faculty of Mining, Geology and Polytechnic, Goce Delcev University, Stip, Republic of Macedonia

8 Secondary School, Gorgi Dimitrov, Skopje, Republic of Macedonia

The results presented here are part of a survey on concentrations of radon, thoron and their
progeny in different indoor environment of the Balkan region involving international
collaboration. This paper presents the preliminary measurement results obtained in 43 schools of
5 municipalities in the Republic of Macedonia. The time-integrated radon and thoron gas
concentrations were measured by CR-39 (placed in two chambers with different diffusion
barrier), whereas the radon progeny and thoron progeny concentration (EECR and EECT) were
measured by LR-115 nuclear track detectors based Direct Progeny Sensors (DTPS and DRPS).

The detectors were deployed at least 0.5 m distance away from the walls as well as away from
windows and doors, in order to minimize the thoron concentration variations, and exposed over
three-month period (March—May 2012).

The geometric mean values (and geometric standard deviations) of radon and thoron
concentrations, EERC and EETC were: 76 Bq/m3 (1.7), 12 Bq/m3 (2.3), 27 Bq/m3 (1.4), 0.75
Bq/m3 (2.5), respectively. Equilibrium factors between radon and its progeny (Frn) and thoron
and its progeny (Frn) were evaluated: Frn ranges from 0.10 to 0.84 and Frm ranges from 0.003 to
0.998 with geometric means (and geometric standard deviations) equal to 0.36 (1.71) and 0.07
(3.42), respectively. The linear regression analysis showed not significant correlation between the
measured quantities. While the means appear plausible and well in line with values reported in
literature, this is not so for some individual values. We discuss the technique and possible sources
of errors and uncertainties.
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