
Radon in acqua: invito alla cooperazione per un efficiente 

sistema di taratura per diversi sistemi di misura. 

Francesco Cardellini  
 

ENEA – Istituto Nazionale di Metrologia delle Radiazioni Ionizzanti 
Francesco.cardellini@enea.it 

Convegno AIRP Bergamo 17 – 19 Ottobre 2018 



Francesco Cardellini INMRI-ENEA 

Il generatore di Radon in acqua 

fornisce campioni per: 
 

• Scintillazione liquida 

• Spettrometria gamma 

• Aqua-kit di monitori commerciali 
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Diagram and picture of the Standard Generator of Rn in Water Solution.  

The aim of the circuit is to provide a set of water samples, all with the same radon 
concentration, to be measured by different measuring systems, without leakage of 
radon. In the actual configuration are present: 

1) Bubbler for measurement of Rn in water activity  in the primary radon standard 

2) Dispenser mainly used for filling the vials for liquid scintillation counter 

3) Marinelli beaker  for gamma ray spectrometry. 
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Left: Glass bubbler is placed in the primary radon standard operating at INMRI 
ENEA to measure the achieved activity of  Rn in water (small bubbler at left is 
only a water trap).  

 

Right: Water dispenser  (a cylindrical vessel with a piston) is  used to purge water 
in glass vials for liquid scintillation measurement (LSC) .  

The dispenser is also used to fill the aqua-kit of Tesys MR1 or AlphaGuard. 

 



Three  water samples were measured by 
LSC at ENEA INMRI with two different 
instrument: 

HIDEX 300SL TDCR (Triple to Double 
Coincidence Ratio) 

TRI-CARB 3100 TR (Ciemat NIST)  

 

Measurement with Liquid Scintillation Counter  

Water 

sample 

Reference  

activity 

(Bq/l) 

Tricarb 

measure 

(Bq/l) 

HIDEX 

measure 

(Bq/l) 

Sample 1 16971 16693 16640 

Sample 2 15117 15160 14780 

Sample 3 15363 15280 15150 

LSC measurement by: Dr. ANTOHE Andrei  Horia Hulubei National Institute for R&D in 

Physics and Nuclear Engineering, IFIN-HH, Romania. 



Measurement with Aqua kit  of commercial 
monitors: MR1,  AlphaGuard and  

Radon Mapper 

Measurement with Acua Kit  

Water 

sample 

Reference  

activity  

(Bq/l)  

U = 2% 

MR1 

 (Bq/l) 

Alpha 

Guard 

(Bq/l) 

Radon 

Mapper 

(Bq/l) 

Sample 4 15215  14974 15391 

Sample 5 2900 2920 2951 

Exp 820 22580  23400 

Water samples  from the radon in water 
generator were measured in ENEA in 
cooperation with ARPA Piemonte , ARPA Valle 
di Aosta  and ARPA Marche. 



Results of measurement with 

Aqua-kit are in good agreement 

with the reference value. 

 

The radon-in water calibration 

system is suitable for this 

equipment.  



In summer 2018  the generator was equipped with a glass bottle that contain the 
radium source. Bottle of 1 or 2 L volume may be placed in the generator. 

Water may be extracted from the bottle with a syphon and measured with aqua- 
kit of commercial radon monitors or by gamma spectrometry. 



Activity measurement of radon in water by HPGe Gamma 

spectromety. 

Radon lost during sampling is the main problem. 

Different vials for water sampling are under test. 

Up to now only small glass jars with the white cap where tested  

 

Measurement with HPGe  

Water 

sample 

Reference  

activity  

(Bq/l)  

U = 2% 

HPGe 

 (Bq/l) 

Δ% from 

reference 

Exp 812 15578  15595 + 0,1 ! 

Exp 814 20355 18769 - 7,8% 

Exp 820 22580  21700 - 3,8% 



Liquid scintillation measurement in cooperation with ENEA 

IRP and ARPA Marche. 

Liquid scintillation  measurement  

ARPA Marche & ENEA IRP  Quantalus;       ENEA INMRI   Hidex TDCR 

Water 

sample 

Reference  

activity  

(Bq/l)  

U = 2% 

ENEA 

IRP 

 (cps/g) 

Effic. 

ENEA 

IRP 

(cps/Bq)  

ARPA 

Marche 

(cps/g) 

Effic. 

ARPA 

Marche 

(cps/Bq)  

 

ENEA 

INMRI 

 (cps/g) 

 

Effic. 

ENEA 

INMRI 

(cps/Bq)  

 

Exp 812 15578  73,52 4,72 

Exp 814 20355 86,06 4,23 

Exp 820 22580  97,46 4,32 100,2 4,44 98,06 4,34 
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Grazie per l’attenzione 


