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1. Introduction 

 

In order to check out systematically the 

radioactivity of the airborne particulates in the space, 

the way to measure the radioactivity on the filter of 

the air-sampler is used. That is, the air-sampler 

captures the air in the space with 120 LPM during 3 

hours and then on the filter in the air-sampler, the 

airborne alpha and beta particulates are accumulated. 

The low alpha-beta counter can measure the total 

alpha and beta activity of the filter and the airborne 

concentration,  of the space to determine the 

airborne radioactivity can be calculated from this 

total activity,  using the following: 

 

             (1) 

 

where the parameter  is the flow rate of the air 

sampler. The parameter  is the decay constant of 

the unknown radioactivity measured on the filter 

installed in air-sampler. The parameter  is the air 

sampling time. Generally, the alpha radioactivity 

measured on the environmental sample like the air-

sampler filter is from the natural activity, especially, 

the radon decay products called as the radon progeny 

is one of the most influential parameters. So the 

process to identify the nuclide of the filter is needed. 

In this research, the procedure to analyze the alpha 

nucleus on the filter using the alpha spectrometer 

would be shown.  

 

2. The Nuclide Analysis of the Filter 

 

In order to identify unknown radionuclides 

detected on the air-sampler filter, the alpha 

spectrometer should be used. The filter shape used to 

analyze is processed into the disk-shape with the 

diameter of 24 mm. The standard source used to 

calibrate the alpha spectrometer has the same shape. 

Fig. 1 shows the result of the nuclide analysis 

measured during 12 hours and there are one main 

peak observed distinguishably in the energy 7608keV. 

The potential candidate for this main peak is Po-214. 

Since Po-214 is decayed from Radon (Rn-222), the 

alpha radioactivity measured on the filter might be 

produced from the radon or radon progeny. 

 

 
Fig. 1. The result of the nuclide analysis of the disk-shaped 

filter measured as soon as the air sampling during 43200 
sec using the alpha spectrometer. 

 

 
Fig. 2. The result of analyzing the nuclide of the standard 

source during 43200 sec using the alpha spectrometer after 
measuring the filter. 
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After finishing the first alpha nuclide analysis, the 

standard source is installed into the alpha 

spectrometer instead of the disk-shaped filter and 

then the measurement continue to be processed on 

the same window shown as Fig. 2. This standard 

source is composed of U-238, U-234, Pu-239, and 

Am-241, shown as Fig. 2 and their total activity is 

6.727 Bq. By comparing between the analyzing data 

shown in Fig. 1 and Fig. 2, the pure area of the 

source peaks is 87440 count and the area of Po-214 is 

807. The radioactivity of Po-214 on the filter with the 

diameter of 24 mm can be calculated into 0.0621 Bq. 

 
Table 1. The result of the nuclides analysis of the filter 

Peak 
Energy range 

(keV) 
Area 

(Count) 
Activity 

(Bq) 

Source 
Peak 

3827 ~ 5539 
90069 
(2629) 

6.727 

PO-214 7397 ~ 7634 807 0.0621 

 

3. Calculation of the Activity on the Filter 

 

At the same place where the air was collected, the 

airborne concentration of Rn-222 measured is about 

22.0 Bq/ . It assumes that the all radon gas in the 

air collected is accumulated on the filter. From the 

decay of the initial quantity of this parent radon, the 

concentration of the radon progeny can be calculated 

using the Bateman equation. The activities of the 

radon progeny on the filter can also be calculated 

from the concentrations of the radon progeny shown 

as Fig. 3 [1]. The activity on the filter with the 

diameter of 40 mm is calculated as 180 Bq. This 

activity calculated can be converted into 64.8 Bq 

under the same area of the standard source. 

 
Fig. 3. Activities calculated of radon progeny collected on 

the filter with the time sample collection. 
 

4. Conclusion 

 

The activity of Po-214 measured on the filter is 

0.0621 Bq and the activity calculated from the 

Bateman equation is 64.8 Bq. This means that only 

0.096 % of the radon gases in the air accumulates on 

the filter. If the filter is preprocessed, the activity can 

be measured more exactly. This result shows that the 

most of the radon gas are not filtered. 
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