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Abstract. The activity concentrations of 7Be, 210Pb, 40K and 137Cs in ground level air at the monitoring station in Tirana, 
Albania were determined during the period from January 2021 to January 2022. To perform a routine air radioactivity 
monitoring, we used a typical aerosol sampling station located at the Institute of Applied Nuclear Physics in Tirana not 
only for routine air radioactivity monitoring, but also to monitor the air in the institute from the radiation protection 
point of view because in the institute are located the temporary radioactive waste site, 137Cs source used in the secondary 
standard dosimetry laboratory and 137Cs irradiation source. Activities in all aerosol samples are measured by gamma 
spectrometer with High Purity Germanium detector (HPGe). The cylinder geometry efficiency curve generated by 
Canberra’s Laboratory Sourceless Calibration Software (LabSOCS) was used to analyze the air filters. The obtained 
results show the activity concentrations of cosmogenic 7Be ranged from 2.38 to 6.82 mBq m–3 with a maximum in the 
spring/summer period. The activity concentrations for 210Pb were in the range 0.37 to 1.27 mBq m–3. The  
activity concentrations of anthropogenic 137Cs in ground level air was observed only in three air filters in the range  
0.30–6.01 μBq m–3. The monitoring is done for the first time in Albania, providing us the data of cosmogenic and 
terrestrial radionuclides in ground level air. This study will continue also in the future in order to see the variation of 
radionuclides during the years. 
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1. INTRODUCTION 

The work presented in this paper describes the 
detection of artificial and natural radionuclides in the 
ground-level atmosphere by means of continuous 
monitoring of the radioactivity collected on a filter. This 
monitoring is done for the first time in Albania, 
providing us the data for the assessment of the 
environmental impact of radioactivity from 
anthropogenic sources compared with natural ones. 
Mainly, the presence of cosmogenic radionuclides in the 
Earth’s atmosphere are produced by the secondary 
cosmic rays in the stratosphere or troposphere. The 
typical monitored radionuclides in ground level air are 
cosmogenic 7Be, natural 210Pb, 40K and anthropogenic 
137Cs [1-2]. 

Cosmogenic 7Be is formed primarily from the cosmic 
ray spallation of oxygen and nitrogen in the stratosphere, 
troposphere, and surface of the earth. 210Pb is produced 
in the lower troposphere and may rapidly attach to 
aerosol particles, which is mainly accomplished via 
washout by precipitation from the atmosphere [3]. 210Pb 
its daughter of 222Rn, which emanates from the earth’s 
crust and decays in the atmosphere. 222Rn is affected 
from different factors such as atmospheric pressure 
variations, seasonal variations in meteorological 
conditions, temperature inversions, precipitations 
accumulation, soil moisture and ground coverage by 
snow and ice. Therefore, there will be variation of activity 
concentrations of 210Pb in ground level air [4]. For 
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identifying and quantifying several atmospheric 
processes the natural radionuclides of 7Be and 210Pb 
serve as powerful tracers. 7Be and 210Pb can be widely 
used to trace the sources, transport processes, and 
mixing of aerosols.  

Radionuclide of 40K is in soil, rock and plant and can 
be attach to aerosol particles and ascend into the 
atmosphere. This effect happens more often in summer 
when farmer fertilize the land.  

137Cs is an anthropogenic radionuclide in the air, 
caused by nuclear weapon atmospheric tests and  
nuclear power plant accidents as case of Chernobyl in 
April of 1986.  

2. EXPERIMENTAL 

2.1. Sampling 

The Aerosol Sampling Station (ASS-500) is located in 
the Institute of Applied Nuclear Physics in Tirana, 
Albania and it is used not only for routine air 
radioactivity monitoring, but also to monitor the air in 
the institute from the radiation protection point of view 
because in the institute are located the temporary 
radioactive waste site, 137Cs source used in the secondary 
standard dosimetry laboratory and 137Cs irradiation 
source. This kind of station is not applicable to detect 
automatically if artificial radionuclides are present on a 
filter during the collection period, or the increase of dose 
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rate is the result of artificial or natural radionuclides 
present in air [5]. 

The air aerosols samples of ground level were 
collected during the period from January 2021 to 
January 2022 at the Institute of Applied Nuclear Physics 
(IANP) in Tirana, Albania with a typical aerosol sampler 
type ASS-500. In this type of sampler, we use Petryanov 
FPP-1.5–1.5 filters with dimensions of 0.45 m by 0.45 m. 
The nominal airflow rate for ASS-500 is 500 m3 h-1. This 
monitoring system works weekly, collecting aerosols 
from 50 000 to 80 000 m3 of air on a single ASS-500 
filter [6-7]. After that the filter is placed in a cylindrical 
container in order to be ready for measurement.  

2.2. Gamma Spectrometry 

The activity concentration of the prepared air filter 
samples was measured using a high-resolution gamma 
spectrometry system with a coaxial high purity 
germanium detector with a relative efficiency of 40 % 
and a resolution of 1.8 keV for the 1332 keV gamma ray 
emission of 60Co. The HPGe γ-ray detector (GC4018-
7500SL) was coupled with digital spectrum analyzer, 
DSA-1000. The detector was well shielded to minimize 
the γ-ray background to be able to measure low 
radioactivity. For analyzing of spectra was used Genie 
2000 (V3.2.1) software from Canberra. Counting time 
interval was 86400 seconds for each air filter sample. 
Energy calibration was performed with a set of standard 
point sources, whereas the efficiency curve was obtained 
by LabSOCS (Laboratory Sourceless Calibration 
Software) [8-10]. The combined uncertainty of measured 
absolute efficiencies was determined to be less than 
10 %. Figure 1 shows the cylinder geometry template 
used for efficiency calibration curve for analyzing of air 
filters. For calculation of Minimum Detectable Activity 
(MDA) Curie formula was used [11].  

The calibration procedure is then cross validated 
through the participation in the wide-open proficiency 
tests [12]. Radionuclides were determined at gamma 
energies 477 keV for 7Be, 46 keV for 210Pb, 1460.8 keV for 
40K and 661.6 keV for 137Cs. The MDA of the 
radionuclides in air were: 0.01 mBq m–3 for 7Be,  
0.02 mBq m–3 for 210Pb, 0.01 mBq m–3 for 40K, and  
1.8 μBqm–3 for 137Cs, respectively. 

 

Figure 1. Cylinder geometry template 
used for efficiency calibration curve. 

3. RESULTS AND DISCUSSIONS 

The levels of 7Be, 210Pb and 40K in the analyzed 
samples were detected. The average monthly 
concentrations of these radionuclides in ground level air 
at IANP location in Albania during the period January 
2021– January 2022 are presented in Table 1. This table 
provides related statistical information such as 
minimum and maximum values, arithmetic mean and 
standard deviation. These values are given in mBq m-3. 
The activity concentrations of anthropogenic 137Cs in 
ground level air is not presented in Table 1, because its 
values were below MDA and it was observed only in three 
air filters in the range 0.30 – 6.01 μBq m–3. 

Table 1. Average activity concentration of radionuclides in  
air filters (mBq m-3) from January 2021 to January 2022. 

Year 2021 7Be 210Pb 40K 

January 
2021  

2.38±0.15 0.37±0.05 0.02±0.01 

February 3.29±0.20 0.53±0.08 0.05±0.01 

March 2.93±0.18 0.54±0.08 0.04±0.01 

April 3.55±0.22 0.45±0.06 0.09±0.03 

May 5.67±0.35 0.65±0.10 0.09±0.03 

June 6.82±0.43 1.19±0.17 0.17±0.03 

July 5.22±0.33 1.00±0.15 0.06±0.01 

August 4.77±0.30 1.17±0.17 0.02±0.01 

September 5.33±0.33 1.27±0.18 0.05±0.01 

October 3.29±0.21 1.09±0.16 0.03±0.01 

November 3.87±0.24 0.95±0.14 0.01±0.003 

December 3.45±0.22 0.65±0.10 0.02±0.01 

January 
2022 

3.66±0.23 0.80±0.12 0.01±0.003 
   

 

Min 2.38±0.15 0.37±0.05 0.01±0.003 

Max 6.82±0.43 1.27±0.18 0.17±0.03 

 

Concentrations of 7Be in air were in the range of  
2.38 – 6.82 mBq m-3 and exhibited maximum in 
spring/summer and minimum in winter (Figure 2). Also, 
the dependence of the mean monthly activity 
concentration of 7Be versus the mean monthly 
temperature is given in Figure 3, reaching its higher 
values during the summer months. During the 
spring/summer season the layers of air near the ground 
warm up and the air climbs upwards, while the upper 
layers of the troposphere, which are rich in 7Be descend 
down, near the surface of the earth, thus showing an 
increase in the concentration of 7Be [4].  

The higher values of average monthly activities of 
210Pb were during summer and early autumn period. 
Meteorological parameters such as temperature and 
precipitation influenced the specific activities of 210Pb. 
The lower values of 210Pb were during the winter/spring 
period due to rainy weeks, which reduces the 
concentration of radionuclides in the airborne 
particulate material (Figure 4). High temperatures and 
dry weather during the summer season, increase the 
amount of 222Rn coming out of the ground near its 
surface, which is the parent radionuclide in the 
production of 210Pb. Also, the frequent exchange of the 
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air layers during autumn, enriches the air layers near the 
ground with radon 222Rn, and consequently increases the 
concentration of 210Pb. 

In the case of 40K the maximum value of activity 
concentrations of 0.17 mBq m-3 were in June. 40K were 
mainly transported to the air as resuspended particle 
from the soil. Its increase or decrease will depend mainly 
on local resuspension of soil dust and also due to 
industrial air pollution (Figure 5). 

The temporal variation of 7Be, 210Pb, and 40K activity 
concentrations in the ground level air is graphically 
shown. 

 

Figure 2. Temporal variation of 7Be activity  
concentration in the ground level air. 

 

Figure 3. Mean monthly activity  
concentration of 7Be versus temperature, T(0C). 

 

Figure 4. Temporal variation of 210Pb activity  
concentration in the ground level air. 

 

Figure 5. Temporal variation of 40K activity  
concentration in the ground level air. 

The results obtained were compared with other 
studies of the same type in the region. The  
range of activity concentrations for 7Be in the air  
during period 2011-2012 in Belgrade (Serbia) were  
1.50 – 8.80 mBq m-3, for 210Pb were 0.36–3.00 mBq m-3 
and for 137Cs values were below 8.00 μBq m–3 [13]. 

The range of the activity concentrations for 7Be in  
the air for years 1987-2001 in Thessaloniki (Greece)  
were 0.47 – 12.70 mBq m-3 and for 210Pb were  
0.11 – 1.98 mBq m-3 [4]. 

4. CONCLUSION 

This is the first study on air activity of cosmogenic 
and terrestrial radionuclides in ground level measured 
by gamma spectrometry in Albania. The obtained results 
by us in determination of activity concentrations are 
comparable with those reported by other investigators 
and show seasonal variation for 7Be and 210Pb.  

The activity concentrations of 7Be in air were in the 
range of 2.38 – 6.82 mBq m-3 and exhibited maximum in 
spring/summer and minimum in winter. 

The range of activity concentrations for 210Pb in the 
air were 0.37 - 1.27 mBq m-3. The higher values were 
during summer and early autumn period. The lower 
values of 210Pb were during the winter/spring period. 

In the case of 40K the maximum value of activity 
concentrations of 0.17 mBq m-3 were in June. Its increase 
is mainly due to air pollution in that period in the city of 
Tirana. 

The activity concentrations of anthropogenic 137Cs in 
ground level air were below MDA and it was observed 
only in three air filters in the range 0.30 – 6.01 μBq m-3.  

This work is continuing and all obtained data during 
period January 2021 – January 2022 will serve as 
database for the future in the monitoring of 
radionuclides in ground level. 
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