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Polymer membranes  

ÅRadon/Thoron discrimination in lots of passive 
detectors  

ÅRadon mitigation by water-proofing 
membranes 

 

.ƻǘƘ Ŏƻǳƴǘ ƻƴ άŘƛŦŦǳǎƛƻƴ ŘŜƭŀȅέ 

Χ ŀƴŘ D , resp. LD are temperature dependent  
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Polymer samplers  

ÅMethods for radon measurements are 
developed, based on the high radon absorption 
ability in polymers such as Makrofol DE and N 

 

ÅThe absorption could be described by the 
partition coefficient K and the diffusion length 
LD and they both  depend on the temperature 



Model of RNG transport in polymers  

ÅAt the border polymer/ambient media the RNG 
concentration ratio is: 
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ÅOnce in the polymer, the radioactive noble gas 
(RNG) diffuses and decays: 
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Model of RNG transport in polymers  

ÅAnd the absorbed activity in thin plate is: 

  ˂ς RNG decay const. 

L, V ς plate thickness and volume 

CA ς ambient RNG concentration at ts=0 

ts , td ς sorption and desorption time 



Method for estimation of K and LD 

ÅThe absorbed-activity equation could be rewritten: 

ὲ ςὯ ρ ς an odd number 



Desorption follow-up: challenges 
ÅTemperature have to be constant 
ïDuring both sorption and desorption 

ïIncluding the activity measurement 

 

ÅDesorption could be fast ς depending on LD/L it 
could take a few minutes 
ïFast and precise timing 

 

ÅSecular equilibrium between Radon/SLP is needed 
ïRadon is measured by its short-lived progeny (SLP) 

ï{ƻ ǘƘŜ Ŧŀǎǘ ŘŜǎƻǊǇǘƛƻƴ Ƴǳǎǘ ōŜ άǎǘƻǇǇŜŘέ ŦƻǊ ǘƘŜ 
ƳŜŀǎǳǊŜƳŜƴǘ ŘǳǊŀǘƛƻƴ όƻǊ ǎƻƳŜƘƻǿ ŀŎŎƻǳƴǘŜŘΧύ  

 



Desorption follow-up: challenges 
ÅLSC with toluene cocktail is the best decision for 

Makrofol N ς its fully dissolved in toluene 

 

ÅΧōǳǘ ŘƻŜǎƴΩǘ ǿƻǊƪ ŦƻǊ ǘƘŜ ƻǘƘŜǊ ǇƻƭȅƳŜǊǎ 

 
ïMakrofol DE is only partially dissolved in toluene 

ïPP, HDPE, LDPE not dissolved at all in toluene and other 
organic solvents: Gasoline, Bensol(Benzene), 1,2-
Dichloroethane (ethylene dichloride)  

ïActivity desorbs in the cocktail and the cocktail (or at 
least toluene) is absorbed in the polymers  

=> Complicate change in the Counting efficiency 



Desorption follow-up: challenges 
ÅCherenkov counting in water: 

 
+ Allows precise timing 

+ Almost fully stops the activity loss during the 
measurement and allows a posteriori correction 

+ No temperature control during the measurement 

+ One point of the desorption could be measured more 
than once  

 

ïRadon desorbs in the water until equilibrium of radon 
concentration in the two media is reached  

Ý Change of the efficiency during that process  

ïEach point of desorption is a different foil 



Counting efficiencies ʁc 

ÅTwo experiments for ʁc estimation: 
ïUnexposed foils in high-activity water for better counting 

statistics 

ïExposed Makrofol N in distilled water ς to compare with the 
previous experiment 

   T1/2,eff=89.5(9)h 

 



Counting efficiencies ʁc 

ÅSamples are followed at the RackBeta LS-
counter and measured several times at HPGe 

ïNo time dependence of ʁc for PP, LDPE, HDPE 

ïAfter 60-70h ʁ c=const  for Makrofols 



K, LD experiments: Exposure setup 

ÅSix foils 5.6cm x 1.6cm of each material: 

PP, LDPE, LDPE-A, HDPE, Makrofol DE, Makrofol N 



K, LD experiments: Exposure setup 

ÅThree experiments with very high activity in small 
volume at 5oC, 21oC and 31oC 
ïHigh CA to ensure better counting statistics  
ïand longer desorption follow-up 

Rn is promptly introduced in the system in the 
beginning and the system is disconnected  

The activity from the control drexel is diluted and 
measured, in order to estimate the exposure CA 



K, LD experiments: Exposure setup 

ÅDuring the exposure, the exposure drexel was placed in 
the 50L box,and the 50L box was placed in thermostate 
for temperature control 

ÅThe activity concentration in the 
50L box was measured in order to 
check for activity leakage 

ïThe leakage was fond to be less than 
1% in all experiments 

ÅAfter the exposure the foils were 
kept in the thermostate, in order to 
desorb at the same temperature 


