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Introduction
The traceRadon project
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The traceRadon project

Provide traceability to the SI system in the range of 1 Bq/m3 – 100 Bq/m3

Measurement range  Traceability to the SI system
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Transfer Standards and 
calibration source
ARMON, ANSTO and IRSD



6
This project 19ENV01 traceRadon has received funding from the EMPIR programme co-financed by the Participating States and from the European Union's Horizon 2020 research and innovation programme.
19ENV01 traceRadon denotes the EMPIR project reference. 6

• Operation principle: Electrostatic collection of 218Po and 216Po from 222Rn and 220Rn respectively on 
an alpha detector

• Designed, built and calibrated at the INTE-UPC (radon chamber)

The Atmospheric Radon MONitor (ARMON)

ARMON v1.0 Grossi et al. (2012) Vargas et al. (2025)
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Australian Nuclear Science and 
Technology Organization (ANSTO)

Advances in Geosciences 57 (2022) 63 - 80



Integrated Radon Source Detector
system (IRSD)

𝐴𝐴𝑅𝑅𝑎𝑎𝑆𝑆 = 𝐴𝐴𝑅𝑅𝑛𝑛𝑆𝑆 + 𝐴𝐴𝑅𝑅𝑛𝑛𝑉𝑉

Change of 𝐴𝐴𝑅𝑅𝑛𝑛𝑆𝑆 :
d𝐴𝐴𝑅𝑅𝑅𝑅

𝑆𝑆

d𝑡𝑡
= 𝜆𝜆𝑅𝑅𝑅𝑅𝐴𝐴𝑅𝑅𝑎𝑎𝑆𝑆 - 𝜆𝜆𝑅𝑅𝑅𝑅𝐴𝐴𝑅𝑅𝑛𝑛𝑆𝑆 - 𝜆𝜆𝑅𝑅𝑅𝑅𝜂𝜂 𝑡𝑡

Meas. Sci. Technol. 32 (2021) 124008
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Further details: Int. J. Environ. Res. Public Health 19 (2022) 840

8
This project 19ENV01 traceRadon has received funding from the EMPIR programme co-financed by the Participating States and from the European Union's Horizon 2020 research and innovation programme.
19ENV01 traceRadon denotes the EMPIR project reference.



9
This project 19ENV01 traceRadon has received funding from the EMPIR programme co-financed by the Participating States and from the European Union's Horizon 2020 research and innovation programme.
19ENV01 traceRadon denotes the EMPIR project reference. 9

• Goal: Improve 222Rn activity concentration measurements in the range 1 – 100 Bq/m³

• Method: Develop new calibration standards

• Result: New transfer standards and new primary standards

Summary
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Further information on traceRadon
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Thank you for your attention!
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Backup



CMI-source

Int. J. Environ. Res. Public Health 2020, 17, 1904
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CMI-source

Int. J. Environ. Res. Public Health 2020, 17, 1904

Steady state:

C = 𝜂𝜂𝑅𝑅𝑅𝑅
𝑄𝑄 �

𝑀𝑀 � 𝑝𝑝𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 � 𝑅𝑅 � 𝑇𝑇𝑐𝑐𝑐𝑐𝑅𝑅
𝑀𝑀 � 𝑝𝑝𝑐𝑐𝑐𝑐𝑅𝑅 �𝑅𝑅 � 𝑇𝑇𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐

+ λ𝑅𝑅𝑅𝑅 �𝑉𝑉

C: Radon activity concentration
ηRn: Radon emanation power
Q: flow rate
M: molar mass
R: molar gas constant
pcon: air pressure
pCali: 1013.25 hPa
Tcon: temperature
Tcali: 273.16 K
λRn: Rn decay constant
V: Volume of the Rn chamber
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Blue: 
calculated

Gray:
measured

Measured by 
Reference 
Instrument

Measured by
IRSD

Integrated Radon Source Detector
system (IRSD)

Int. J. Environ. Res. Public Health 2022, 19, 840
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Results

CMI source PTB IRSD system

kCMI
C (Bq·m-3) kIRSD

C (Bq·m-3) kIRSD/kCMI

RRI #1 1.056 ± 0.019 21547 1.019 ± 0.015 1925 0.965

RRI #2 1.022 ± 0.017 1605 0.981 ± 0.015 56.3 0.960
RRI: Radon Reference Instrument

Int. J. Environ. Res. Public Health 2020, 17, 1904, Meas. Sci. Technol. 32 (2021) 124008
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