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Projekt MetroRadon

▰ początek 1 czerwca 2017 r.

▰ czas trwania: 3 lata

▰ koordynator: Hannah Wiedner (Hannah.Wiedner@bev.gv.at),

▰ 17 instytucji uczestniczących w projekcie

▰ projekt EMPIR organizowany przez EURAMET

▰ finansowany przez H2020 oraz EMPIR Participating States



Uczestnicy projektu

8 Internal Funded Partner 

▰ BEV-PTP (Austia)

▰ VINCA (Serbia)

▰ STUK (Finlandia)

▰ MKEH (Węgry)

▰ CEA (Francja)

▰ IFIN-HH (Rumunia)

▰ CMI (Czechy)

▰ PTB (Niemcy)

9 External Funded Partner

▰ BfS (Niemcy)

▰ IRSN (Francja)

▰ JRC (Europe)

▰ SUN (Bułgaria)

▰ SUJCHBO (Czechy)

▰ AGES (Austria)

▰ CLOR (Polska)

▰ UC (Hiszpania)

▰ METAS (Szwajcaria)
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Uczestnicy projektu
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Cele

▰ development of novel procedures for the traceable calibration of radon (222Rn)
measurement instruments at low activity concentrations (100 Bq/m3 to 300 Bq/m3)
with relative uncertainties ≤ 5 % (k=1) As part of this, to develop new radioactive
reference sources with stable and known radon emanation rates,

▰ influence of thoron (220Rn) and its progeny on radon end-user measurements and
radon calibrations,

▰ comparison and harmonization of radon measurement procedures in Europe,

▰ study methodologies for the identification of radon priority areas and relationship
between soil Rn exhalation and indoor Rn concentrations,

▰ validation of traceability of European radon calibration facilities.
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Struktura
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Podział na pakiety robocze

WP 1 Development of novel procedures for the traceable calibration of radon (222Rn) measurement 

instruments at low radon concentrations 

WP 2 Influence of thoron (220Rn) and its progeny on radon end-user measurements and radon 

calibrations

WP 3 Comparison and harmonization of radon measurement procedures in Europe

WP 4 Radon priority areas

WP 5 Validation of traceability of European radon calibration facilities



WP1
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Development of novel procedures for the traceable calibration of radon (222Rn)
measurement instruments at low activity concentrations (100 Bq/m3 to 300
Bq/m3) with relative uncertainties ≤ 5 % (k=1) As part of this, to develop new
radioactive reference sources with stable and known radon emanation rates.

▰ Task 1.1: Development of new radioactive reference sources with stable and
known radon emanation capacity

▰ Task 1.2: Comparison of radon gas standards

▰ Task 1.3: Establishment of constant radon activity concentrations in
Reference chambers and calibration of measurement instruments



WP1
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First Results – Design of new sources

Flow-through source, CMI

Electrodeposited Source, PTB
Deposition at 30 V < U < 200 
V

Implanted Source, PTB
Implantation of mass-resolved Ra-
226 at 30 keV into W and Al



WP1
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Chemisorption, JRC
220Rn flow-through source, CEA
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WP1

▰ Installed in radon chambers

▰ Establishment of constant and traceable 
222Rn activity concentrations

▰ Evaluation of 

▻ stability and reproducibility of 
atmospheres under environmental 
conditions

▻ stable and repeatable radon 
atmospheres in the range between 
100 Bq/m³ and 300 Bq/m³

▰ Goal: Development of novel traceable 
calibration procedures
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 PQ 2000
 DF 2000
 Theory 

Stabilized radon concentration: 200 Bq.m
-3 

Stabilization time: 5.09 hours
Flow rate: 3.14 l/min
 

Stabilized radon concentration:  296 Bq.m
-3 

Stabilization time: 7.53 hours
Flow rate:  2.11 l/min



WP2
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Influence of thoron (220Rn) and its progeny on radon end-user measurements
and radon calibrations

▰ Task 2.1: Organization and execution of a consortium exercise to ensure
traceability of the secondary reference instruments used in the experimental
research (AlphaGUARDRnTnPro, RAD 7) to the primary thoron system at
IRSN, Saclay, France

▰ Task 2.2: Studies of the influence of thoron on radon measurements and
calibrations

▰ Task 2.3: Development of methods to reduce the influence of thoron on
radon measurements and calibrations



WP2
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First Results – Homogeneity testing of thoron atmosphere

SSNTDs of LR-115/IILSC of aerogel
Numerical Modelling
ANSYS package v. 15 to 18

Geometry : SPACECLAIM

Mesh : Meshing

Flow solver : FLUENT Accepted abstract ICRM’19



WP2
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First Results – Calibration of radon/thoron monitors

The ratio between the thoron activity concentrations and the reference activity concentration 
have been found close to one for the AlphaGUARD and around 0.6 for the RAD7.



WP2
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First Results – Field measurements to assess influence of thoron



WP3
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Comparison and harmonization of radon measurement procedures in Europe

▰ Task 3.1: Radon Indoor surveys in Europe: description and comparison

▰ Task 3.2: Geogenic radon surveys in Europe: description and comparison

▰ Task 3.3: Intercomparisons exercises at field conditions

▰ Task 3.4: Harmonization of indoor and geogenic radon data



WP3
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▰ Literature review of Indoor radon surveys in Europe 
published as JRC Technical Report

▰ Questionnaires on indoor and geogenic radon surveys

First Results – Analysis of indoor radon surveys in Europe



WP3
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▰ Radon exposure in air for active and 
passive Rn detectors

▰ Radon in soil and radon exhalation from soil

▰ Maximum participants reached

First Results – Intercomparison Exercise



WP4

20

Radon priority areas

▰ Task 4.1: Concepts for the definitions of Rn priority areas

▰ Task 4.2: Relationship between indoor Rn concentration and geogenic Rn

▰ Task 4.3: New developments in estimation of Rn priority areas

▰ Task 4.4: Harmonization of radon priority areas across borders



WP4
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▰ Use of CDs/DVDs as 
(retrospective) radon detectors

▰ Long-term exposure of CDs 
started in September 2017

▰ Measured range 222Rn 
concentration range: 
< 10 Bq/m3 – 147 300 Bq/m3

▰ Development of modified detector 
using Makrofol N

First Results – CDs/DVDs as radon detectors



WP5
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Validation of traceability of European radon calibration facilities

▰ Task 5.1: Selection and evaluation of European radon calibration facilities
for validation of traceability

▰ Task 5.2: Validation of traceability, performance and precision of European
radon calibration facilities

▰ Task 5.3: Validation of traceability of European radon calibration facilities at
stable radon atmosphere in the range from 100 Bq/m3 to 300 Bq/m3



WP 5
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Volume

abandoned in 2016

PTB

Reference Chamber

BfS

Reference Chamber

IRSN

Reference Chamber

ENEA-INMRI

Reference Chamber

BFKH BfS
Calibration Unit

LARUC-UNICANCLOR UPC

SUJCHBO

MNE

SMU

SSM BEV

National Metrological Institutes or Designated 

Institutes

STUK

Activity

Radon-222 

Gas standard

Activity

Radon-222 

Gas standard

Activity

Radium-226 

Emanation source

IFIN-HH

UBB

Factory calibration

Traceability also via other recognised bodies
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Deliverables
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www.metroradon.eu
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Dziękuję za uwagę!
woloszczuk@clor.waw.pl


