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ABSTRACT 

      Rn-222(radon) air concentration depends on several factors. Some of the factors 
are source related and other factors are environmentally related. Because high levels 
of radon concentrations in air have potential health effects, it is important to study 
the impact of the various factors affecting radon air concentration. Laboratory scale 
investigations of the various factors affecting radon air concentration were carried 
out under controlled conditions that allow variation of the various variables. 
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INTRODUCTION 
 

High levels of Rn-222 in air have been associated with health effects mainly 
lung cancer. It becomes important then to study the factors affecting air Rn-222 
concentrations. It would be convenient if it were possible to study these factors under 
controlled conditions that can be varied easily. 

Laboratory scale investigations of the possibilities of testing the various source 
related and environmentally related factors on air Rn-222 concentrations were 
conducted and the following factors studied: 
1- Source related factors: source mass, source particle diameter, source density 

thickness, and source moisture. 
2- Environmental factors: ambient air humidity, ambient air pressure and ambient air 

volume. 
 

EXPERIMENTAL WORK 
 

Altered alkali granite was used as the radon source.Two types of exposure systems 

were used:  

1- Plastic chamber provided with windows but air tight when windows are closed. 
Fig.(1) 

 



VII Radiation Physics & Protection Conference, 27-30 November 2004,Ismailia-Egypt 

2- Laboratory desiccators. Fig.(2) 

 
 
 

3- Counting system 
The counting system used is similar to that described by USEPA. A standard 

charcoal canister containing known amount of radioactivity ( Radium – 226) was used 
to calibrate the system. A 3 `` × 3`` (NaI) scintillation detector was used. 

RESULTS, DISCUSSION AND CONCLUSIONS 

1- Results show that increase in mass of granite source increases ambient radon 
concentration, fig (3). Also smaller particle diameter of the source increases Rn-222 
emanation from the source.  

 
        Increase in the density thickness of the source(1,3) increases Rn-222 emanation until 
about    
        1.20g/cm2 where it levels off. Fig(4,5,).  
 
 
      An increase of more than 2 folds in Rn-222 emanation rate results from increase in  

source moisture content from about 0.0 g water/g sample to about 0.05 g water/g 
sample, Fig. (6) 
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Figure (3) Variation of radon 
consentration with increase 
in mass  of  granite sources 
at different ambient air 
volumes, with an exposure  

Figure(4) Effect 
of particle 
diameter on 
ambient radon 
concentration 
(i.e. in the 

Figure(5) Variation of 
ambient radon 
concentration with 
density thickness of 
mixed granite source 
(altered alkali and 
pure) having particle 
diameters less than 0.5 
mm.The crushed 
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2- On the other hand when air ambient humidity(2) is raised from 20% to 60%, about 
50% increase in emanated Rn-222 is observed, the moisture helping in displacing 
trapped radon. Fig (7,8) 

Figure (6) Variation of ambient radon concentration 
with granite source moisture content. 200 grams of 
granite source was used with moisture content 

i f t 0 2

Figure (7) Experimental set up to study 
the effect  

of ambient humidity on radon 
concentration in the air of 
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Figure (8) Effect of ambient humidity on radon emenation from sources. 
1000grams of granite Source was used 

3- Decrease in ambient air pressure(1,4) results in that air trapped in the source is exhaled 
carrying Rn-222 with it. A drop in pressure equal to 100 Mbar increases Rn-222 
emanation by about 4%. Fig (9,10) 

 

 

Figure(9) Diagrammatic representation         Figure (10) Variation of radon 
emanation 
To study effect of ambient pressure on            with ambient pressure. 450 
grams of  
radon  emanation from granitic source           granite source was used 
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4- Increase in the ambient air volume(5) through increased aeration, results in firstly 
stratified dilution of Rn-222 concentration in the air volume as expected. 
Homogeneous dilution of the radon happens after certain length of time depending 
upon the mass of the radon source. Fig (11) 

 
Figure (11) Variation of ambient radon concentration in a simulated 

chamber with three windowes facing three different direction. 450 grams 
of granite source was used  

 
 
 
 
 

5- It can be concluded then that there are source related and environmentally 
related factors affecting Rn-222 air concentration and that this concentration is 
subject to control measures, and can be studied at the laboratory scale level, 
with the various variables involved tested individually. 
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