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Theoretical Study on Radon Exhalation in Circular Tubular Porous Media
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Abstract; Based on the theory of seepage and diffusion migration of radon in porous
media , the mathematical model of radon migration in tubular porous media was established,
and the analytical solution of radon concentration distribution and the calculation formula of
radon exhalation rate under steady state were obtained. Through the study, the following
conclusions are obtained; 1) The radon concentration and radon concentration gradient

near the inner and outer surface of the tube wall decrease with the increase of diffusion co-
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efficient. 2 ) The radon exhalation rate on the inner and outer surface of the tube increases
with the increase of diffusion coefficient, and gradually tends to the maximum value ; The
radon exhalation share of the whole tube increases with the increase of diffusion coefficient
and tends to one.3) The peak value of radon concentration in the tube wall decreases with
the increase of the pressure difference between the inner and outer surfaces of the tube;
The maximum radon concentration peak at pressure difference was 20 Pa; The minimum ra-
don concentration peak at pressure difference was 60 Pa. 4) When there is a pressure
difference between the inner and outer surfaces of the circular tube, the radon exhalation
rate of the surface of the circular tube on the high-pressure side decreases with the increase
of the pressure gradient, and gradually tends to zero; the radon exhalation rate of the
surface of the circular tube at the low-pressure side is increased with the increase of the
pressure gradient, and the maximum value is gradually increased; The radon exhalation
share of the whole circular tube increases with the increase of the pressure difference ,and
gradually tends to one.

key words: porous emanation media; mathematical model ; pressure ; diffusion coefficient;
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