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Polymer membranes

A Radon/Thoron discrimination in lots of passive
detectors

A Radon mitigation by wateproofing
membranes
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Polymer samplers

A Methods for radon measurements are
developed, based on the high radon absorptio
ability in polymers such as Makrofol DE and N

A The absorption could be described the
partition coefficientKand thediffusion length
L, and they both depend on the temperature



Model of RNG transport in polymers

A At the border polymer/ambient media the RNG
concentration ratio Is:

A Once in the polymer, the radioactive noble gas
(RNG) diffuses and decays:
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Model of RNG transport in polymers

A And the absorbed activity in thin plate is:

At t,) = SALQDI;A C'a Z e~ Ms _ o~ Aits o=kt <¢ RNG decay const.
L k=0 Ak = A L, V¢ plate thickness and volume
9 C, ¢ ambient RNG concentration 0
A = A (1 + ((2;.- +£)“LD) ) _ t., ty ¢ sorption and desorption time

I A ' I I i Il 0 n I i n
0 20 40 60 80 100 120 140 0 50 100 150 200 250 300 350
t (h) t(h)



70T

60+

50+

40+

30+

20+

Method for estimation oKandL;

A The absorbedhctivity equation could be rewritten:
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A(MakDE), Bq
Rank 8 Eqn 8022 50.0-1e(a,b)
r2=0.97348638 DF Adj r2=0.95581063 FitStdErr=3.2800312 Fstat=146.86585
a=75.526179

A(MakDE), Bq
Rank 7 Eqn 8001 50.0-3e(a,b)
r2=0.99669119 DF Adj r2=0,99448532 FitStdErr=1.1587218 Fstat=1204.8949
a=75.399641

b=26.084455 b=22.490198

(¢ Q p) ¢ an odd number

A(MakDE), Bq
Rank 5 Eqn 8019 50.0-11e(a,b)
r2=0.99805379 DF Adj r2=0.99675632 FitStdErr=0.88866467 Fstat=2051.2803
a=77.543256
b=20.834226
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Desorption followup: challenges

A Temperature have to be constant
I During both sorption and desorption
I Including the activity measurement

A Desorption could be fagtdepending orly/L it
could take a few minutes

I Fast and precise timing

A Secular equilibrium between Radon/SLP is need:e
I Radon is measured by its shdited progeny (SLP)
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Desorption followup: challenges

A LSC with toluene cocktalil is the bdgcision for
Makrofol N¢ its fully dissolved in toluene
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I Makrofol DE is only partially dissolved in toluene

I PP, HDPE, LDPE not dissolved at all in toluene and ot
organic solvents: GasolinBensolBenzene), 1,2
Dichloroethane (ethylene dichloride)

I Activity desorbs in the cocktall and the cocktail (or at
least toluene) is absorbed in the polymers

=>Complicate change in the Counting efficiency




Desorption followup: challenges

A Cherenkov counting in water: ,

+ Allowsprecise timing

+ Almost fully stops the activity Ioss%urmg
measurement and allows a posteriori correction

+ No temperature control during the measurement

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

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

Y Change of the efficiency during that process
I Each point of desorption is a different foll



In (n[cps])

Counting efficiencies,

A Two experiments fof . estimation:

I Unexposed folls in higactivity water for better counting
statistics

I Exposed Makrofol N in distilled wateto compare with the
previous experiment

T1/26¢=89.9(9)h

= v Makrofol N
3.6 - " A Makrofol DE ¥ MakuarolN
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Counting efficiency - £(t)
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Counting efficiencies,

A Samples are followed at tHeackBetd.S

counter and measured severa
I No time dependence df_ for PP,

timesHPGe
 DPE, HDPE

| After 60-70h¥ _=const for Makrofols

* Makrofol N - 2st exp.
L » Makrofol N - 1st exp.
B »+  Makrofol DE
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No Sample Counting efficiency
1 PP in water 0.380(12)
2 LDPE in water 0.371(12)
3 LDPE-A in water 0.400(14)
4 HDPE in water 0.407(13)
5 Makrofol N in water 1.168(36)
6  Makrofol DE in water 0.883(29)
7 pure water 0.376(12)
8 Makrofol N in LSC 4.946(29)




K, Iy experiments: Exposure setup

A Six foils 5.6cm x 1.6cm of each material:
PP, LDPE, LDREHDPE, Makrofol DE, Makrofol
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K, Iy experiments: Exposure setup

A Three experiments with very high activity in small
volume at 8C, 22C and 31C

I High G to ensure better counting statistics
I and longer desorption followap

. . AlphaGuard with
Peristaltic pump -v- Rn-222 source e AlphaPump >~
-4 ¢
;I‘V +v +v Vv Vv +v +v Vv
exposure control 50L control
drexel drexel drexel

Rn is promptly introduced in the system inthe  The activity from the contralrexelis diluted and
beginning and the system is disconnected measured, in order to estimate the exposuge C



K, Iy experiments: Exposure setup

A During the exposure, the exposudeexelwas placed in
the 50Lbox,andthe 50L box was placed thermostate
for temperature control

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

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

A After the exposure the foils were
kept in thethermostate In order to
desorb at the same temperature



