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Introduction
Determination of 22°Ra and 2??Rn activity concentration in water has been
recognized as one of the most important tasks in the preservation of public health,
since increased content of these radionuclides in drinking water may lead to
increased health risk. Generally, the presence of 2%°Ra in water samples is
potentially dangerous due to its radiotoxicity and has been related to the cancer of
bones!. On the other hand, its decay product 2?°Rn is recognized as a potential
cause for the development of lung cancer.
The concentration of 2?°Ra in water depends mostly on the geology of the area and
may be elevated if water passes through rocks with elevated content of 238U. Thus,
it is especially important to measure the content of 2?°Ra and %%22Rn in thermal and
mineral water, since these waters are groundwater and a high concentration of
226Ra is expected to be found?. At the same time, thermal and mineral water is used
for different kinds of treatment3, such as musculoskeletal diseases, arterial
hypertension, bone fracture, post-traumatic conditions, neurological disorders,
sports injury, etc, which may lead to increased doses due to inhalation and
ingestion.

Materials and Methods

The samples were collected from 3 locations from spa Niska Banja"‘(so
part of Serbia)—Skolska ¢esma (Samples No. 1-4),.Glavno Vrelo (Sample 5
banja (Sample 6). Public fountain Skolska cesma has 4 pipes, thus 4 s
collected from this location.
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e 1 222Rn activity concentrations measured Table 2 2?6Ra activity concentrations measured

with active radon device RAD7 and with LSC with LSC method using Quantulus 1220 (two
thod using Quantulus 1220. Date of phased cocktail Mineral Oil).
measurement was 29.4.2022 (10 days after

preparation). -
Sample A Bg I Sample A[Bq 7] A[Bq 7]
P Rt [Bq A sc [Bg I after 44 days after 83 days
No. ]
1 420+25 620+13 1 <0.09 <0.09
5 415425 510+12 > <0.09 <0.09
- _ .
3 474227 540+12 3 <0.09 <0.09
4 422421 525+12 4 <0.09 <0.09
5 111+11 160+7 5 0.174+0.009 0.109+0.005
6 14+4 4 o 6 <0.09 <0.09

IM. Villa, H.P. Moreno, G. Manjén, Radiat. Meas. 39, 543-550 (2005)

2J. Mazur et al., Nukleonika 65(2), 77-81 (2020)

3G. Marovi¢, J. Sencar, Z. Frani¢, N. Kokobauer, J. Environ. Radioactivity 33(3), 309—-317 (1996)
4). Nikolov et al., Radiat. Meas. 47, 443-450 (2012)

Table 5 The annual effective doses from
ingestion of 222Rn and 22°Ra.

Table 3 Gross a/p activity concentration in samples
measured 10 and 83 days after sample preparation.

Measured on date Measured on date Sample | E (222Rn) E (*%Ra)
Sampl 29.4.2022. 12.7.2022. No. [mSv] [MSv]
e No. | Gross a Gross Gross a Gross f
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9.7+1.4 2.4+0.3 0.029+0.004 <0.04
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Figure 1 Correlation between gross alpha and beta activity
concentration with activitY concentration of 222Rn (a) and 2?°Ra (b).

Conclusions o

* LCS method showed higher values in comparison with RAD7 results, and
possible reasons are fact that used cocktail, to some extent, prevent radon
diffusion from the sample and fact that samples for LSC were taken first from the
glass sampling bottle, thus some losses of radon occurred

* In case of measuring radium in the samples, 44 and 83 days after preparation,
the absence of radon and its progenies was noticed, thus it can be concluded
that this cocktail has not prevent diffusion of radon in long terms

e Correlation with GAB activity concentration showed that in the first set of
measurement radon concentration is highly correlated with high values of gross
GAB

* Gamma spectrometry measurements also showed interesting results: the
activity concentration of 22°Ra is significantly higher when it is calculated based
on direct gamma line of 2?°Ra than based on gamma lines of its progenies, except
in case of sample 6, where secular radioactive equilibrium has been established

e According to regulation of Republic of Serbia, waters from sites 5 and 6 could
not be used for drinking. Also, raden activity concentrations in all 3 samples are
above 100 Bq/I

* Annual effective dose due to ingestion of 2*°Ra are found to be negligible, in
contrary to the dose from ingestion of 222Rn, which was found to be 0.4—4 mSy,
which is above 0.1 mSv (considered as an individual dose criterion of 0.1 mSv for
the annual consumption of drinking water, regardless of the origin of
radionuclide, according to WHO).
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