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• Challenge of high quality measurements (BUT)
• Current radon flux techniques (NOW)
• Contribution of traceRadon project (SO)
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WHO

Radon flux/exhalation from the soil = Activity concentration of radon interchanged between the soil surface and the lower atmosphere for unit of area and
of time (S.I. unit: Bq m-2 s-1)

Fick’s Law (Molecular Diffusion)

Nazaroff and Nero, 1988

Radon is released to the atmosphere after being transported by diffusion and advection from pore spaces

Darcy’s Law (Forced Convection)

Source: https://inis.iaea.org/collection/NCLCollectionStore/_Public/43/106/43106942.pdf

Other physical conditions that may lead to a diffusive flux , in particular temperature gradients, pressure gradients and external
forces are neglected in this expression. They are usually unimportant relative to the concentration gradient into the soil
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Karstens et al., 2015

Available 222Rn flux
inventories need to be
validated at European scale
using experimental 222Rn
flux data

https://remon.jrc.ec.europa.eu/About/Atlas-of-Natural-Radiation/Digital-
Atlas/Indoor-radon-AM/Indoor-radon-concentrationSources and distribution of average radiation exposure to the world population 

(https://www.who.int/ionizing_radiation/env/en/)

2013/59/EURATOM – Article 103(3)
‘Member States shall identify areas where the radon concentration
(as an annual average) in a significant number of buildings is
expected to exceed the relevant national reference level.’

Grossi et al., 2020

222Rn as tracer for, among others, improvement of
atmospheric transport models and indirect evaluation
of greenhouse gases fluxes

WHY

I.

II.
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HOW
222Rn fluxes can be measured using both integrated and continuous monitors coupled with chambers to use the Accumulation Method: ‘ The radon exhaled from the soil surface is
accumulated during a time period (T) within a known volume (Moraswka, 1989; De Martino and Sabbarese, 1997; Grossi et al., 2011). The temporal variation of the radon activity
concentration in the chamber is expressed by the equation:

With the initial condition tan the radon activity concentration at the beginning of the measurements is C(t=0)=0.

ERn is the exhalation velocity of the radon escaping
from the soil (Bq s-1), Vu is the available chamber
volume (m3) and the constant λ0 = λ + λl is given by
the sum of the radon decay constant and a factor
taking into account possible leakages (is it
constant? Which are the cause of its magnitude
and changes?). The solution:

Grossi, 2012

Under ideal ‘hermetic’ conditions λ0 = λ
Linear Approximation

Integrated measurement

A is the Surface area 
of the accumulation 
chamber
Grossi, 2011

ERn = J · A
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BUT

Grossi, 2012

Many Laboratory and in field studies on continuous measurements of radon fluxes have been carried out indicating an influence of environmental parameters within the 
accumulation chamber and the exterior,  setting conditions (insertion depth)  on the accumulation method results both for total curve or linear approximations. 

European Atlas of Natural radiation Chapter 5 Seo et al., 2018

There is a strong need of correctly
quantifying all these influences to
perform a protocol and guide to
continuous radon flux measurements
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NOW

Diffusion chambers for radon flux measurements which may be coupled with continuous ‘indoor’ radon monitors
Source

Device Name Creator Volume (m3 ) Emanation area
Automatic 

opening
Shape Used with 

1

AutoFlux

Designed by Sylvester 

Werczynski and built by Ot

Sisoutham in 2018/19

0.019 0.13 Yes Drum AlphaGUARD

2

Emanometer diffusion 

chamber
ANSTO 0,018 0,26 No Shallow conical

AlphaGUARD2 x 

1L Lucas cells 

(separated by 6 

min flow path)

3 8100-401 Chamber 

Control Kit
LI-COR 0.004 0.03 Yes Hemisphere -

4 Radon flux 

measurement system
- 0.04 0.21 Yes Drum AlphaGUARD

5
Flux chambers - 0.002, 0.018 and 0.35 0.02, 0.07 and 2.3 No

Circular, Circular, 

Square
RAD7

6 The accumulation 

chamber

Helmholtz Zentrum München

(HMGU)
0.044 0.13 Yes Drum -

7 UPC accumulation 

chamber
UPC 0.002 0,01

Only 

pump
Cylinder DOSEman

8 UC accumulation 

chamber
UC 0.008 0.04

Only 

pump
Drum AlphE

Literature Review (Report of the activity A2.1.1 of the traceRadon Project located in the NPL share point)
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SO

https://www.licor.com/env/products/soil_flux/system

The UPC contacted with the Spain sale company to check 
the possibility of adapting this chamber to an 
AlphaGUARD sampling

Too expensive
The control system

May we skip its purchase?  
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SO
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SO
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SO
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SO

https://chart-studio.plotly.com/~RadonFlux/788.embed
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SO
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SUJCHBO
UPC
UC
UC

UPC
UC

UC
UC
UC
UC

UPC
UPC

NPL
UVSQ
PTB
ENEA

UVSQ

UVSQ
UVSQ

UVSQ

SO
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THANK YOU FOR THE ATTENTION
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