
21aRHDJasnapodChopkom SK98K0384 229

RESULTS OF COMPARISON OF TWO RADON MONITORS
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Introduction
As a rule in the indoor and outdoor air the radon (222Rn) concentration is

changed in a relatively short time. The measurement and study of these changes is
possible by means of the continual radon monitors. But a correct calibration and
verification of their operation in the environment with changing radon concentration is a
precondition of their successful utilisation.

Our radon monitor [1] was build at the Department of Nuclear Physics of
Comenius University in the year 1990 and since the year 1991 till now it has been used
for a continual monitoring of radon concentration in the outdoor atmosphere [2]. The
correctness of monitor measurements has been verified by series of radon pulses of
different amplitude while the radon concentration in pulses has been determined by use
of the scintillation cell of Lucas type [3], The obtainment of radon monitor Alpha Guard
allows for a comparison of the operation of both monitors in real conditions.

Radon monitors
Our radon monitor (LSCH) is build on the basis of the large scintillation

chamber. The chamber has a cylindrical shape. The inner diameter is 120 mm and its
length is 400 mm. The volume of the chamber is 4.5 liters. The inner space of the
chamber is divided into 9 sectors to achieve good geometrical conditions for detection
of radon. The walls of the sectors are coated by ZnS (Ag). Scintillations are collected
through two glass windows placed at the ends of the chamber. At the flow rate of the air
through the chamber of 0.5 /. min'1 and with an aerosol filter closely outside the
chamber inlet the sensitivity of the scintillation chamber is 0.3 cpm at 1 Bq.m'3 of
222Rn concentration. The chamber background measured at the stable flow of the
inactive air through the chamber is about 2.4 cpm which corresponds to the radon
concentration of (8.3 ±1.5) Bq.m'3. The monitor allows to obtain almost 80 % of data of
radon concentration in the outdoor atmosphere with an error less than 30 %. It is an
adequate precision for example for the study of an influence of the changes of turbulent
vertical mixing on the radon concentration in the outdoor air.

A cylindric ionization chamber in a combination with DSP- technologies is used
in Alpha Guard monitor (AG) for radon concentration measurement [4]. The active
volume of the ionization chamber is equal to 0.56 liters. In the diffusion mode of the
operation the measured gas gets via a large surface glass fiber filter into the ionization
chamber. The sensitivity of the detector is 0.05 cpm at 1 Bq.m"3 of 222Rn concentration.
The background signal due to an internal detector contamination is less than 1 Bq.m'3.

Results and discussion
For the comparison of an operation of both radon monitors the radon

concentration was measured in the same unventilated room. During the measurement



230 21s' RHD Jasnapod Chopkom

the air was sucked with the flow rate 0.5 /.min'1 through the scintillation chamber. The
radon concentrations corresponding to the time interval of 2 hours were calculated on
the basis of every 30 minutes record detector's data. AG monitor operated in diffusion
mode with 60 minutes lasting measuring cycle. On the basis of the recorded data the
average radon concentrations corresponding to the time interval of 2 hours were also
calculated similarly as for the first detector.
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Fig. 1. Rn activity concentration in the room measured by two radon monitors.

In the Fig.l there are shown courses of the radon concentration measured by both
monitors. For an illustration there was chosen such case of measurement where the
course of the radon concentration was not regular during the whole measured interval.
The radon concentration shows noticeable changes. The measured radon concentrations
were in an interval from 11 Bq.m'3 to 53 Bq.m'3. The regular variations with the low
amplitude measured in days 27. 10. - 30. 10. 1997 correspond to the high atmospheric
pressure in the outdoor atmosphere (101.5 kPa) and to the regular daily variations of the
temperature of the outdoor atmosphere in the range of (- 5°C, +5°C). In the period from
the 31-st of October till the midday hours of the 2-nd of November the atmospheric
pressure decreased and then it was at the level of 99.5 kPa till the midday of the 3-rd of
November. Simultaneously the daily temperatures rose above zero and oscillated in the
interval of (0°C, +12°C). In this period there is seen the interference of the regular daily
variations and an increase of radon concentration in the indoor air. From the midday
hours of the 3-rd of November the atmospheric pressure slowly increased and the
outdoor temperature began to show the regular daily fluctuations with values less than
0°C during the night hours. It was accompanied by a decrease of the radon
concentration and by an appearance of the daily variations.

Further, as it can be seen in Fig.l, the courses of the radon concentration
measured by means of both monitors are almost identical. Even in some details there is



21s' RHD Jasnd pod Chopkom 231

possible to find the same response of both monitors. For example by both devices there
was measured not very expressive maximum of the radon concentration during the
midday hours of the 26-th of October and also the maximum in early morning hours of
4-th of November. The average value calculated from the radon concentrations
measured during the whole period is: (33.6 ± 3.9) Bq.m'3 for AG monitor and (31.1 ±
2.4) Bq.m'3 for our LSCH monitor, which is a good agreement in the scope of counting
errors.
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Fig. 2. Correlation plot of the 222Rn activity concentrations measured by LSCH and
AG monitors.

The figure 2 shows the correlation plot of radon concentrations measured by both
monitors. The relation between both signals is linear and the correlation coefficient R is
equal to 0.9 for the regression line. Further the constant B in regression line is close
upon 1 and the constant A is close upon 0 in the scope of errors of their determination.
This fact confirms again the good agreement between both monitors.

Conclusion
Alpha Guard monitor enabled us to test our LSCH monitor working in the

environment with the changing radon concentration. The results of tests show that the
records of radon concentrations of both detectors are very similar and average values of
radon concentrations calculated on the basis of measured data are identical in the scope
of counting errors. The values of radon concentrations given by LSCH monitor are
rather more accurate as this was expected because of the larger volume of the
scintillation chamber in comparison with the ionization chamber used in AG monitor.
But the advantages of AG monitor are : - at the low detection limit the monitor is
portable, it has the completely automated radon data collection and has also the
simultaneous collection of data of the atmospheric air pressure, air temperature and air
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humidity. For these reasons the AG monitor is an effective instrument for the study of
radon variations in the indoor air and in the case of an occurence of the increased radon
concentrations also in the outdoor atmosphere.
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