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Motivation & Objectives

Radon-222 is an important source of radioactive background in low-background experiments based on liquid scinfillators, such as
JUNO, Borexino, or KaomLAND.

N these large-volume detectors, the liquid scintillator, particularly Linear Alkylbenzene (LAB), must exhibit exiremely high radiopurity
IN order to preserve experimental performance.

Produced by #ra contained in detector materials, or infroduced through external pathways, 2?rn can migrate into the active volu-
ume and dissolve in the liquid scinftillator.

Once present in the target, its radioactive progeny conftribute to the background and may limit the sensitivity of the experiment.

The objective of this study Is to quantify radon solubility in LAB and ifs femperature dependence. This provides key information to
assess radon transfer into the active liquid volume and to optimize radon-background mitigation strategies in low-lbackground ex-
periments.

Source Experimental Setup & Measurement Principle
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o The radon-loaded gas is brought into contact with the liquid through the bubbler. Rn progressively partitions between

Filtre the gas and liguid phases until gas-liquid equilibrium is reached.
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o At equilibrium, the residual gas-phase concentration C';, Is measured.
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v The gas-liquid partition coefficient is defined as : k(T)
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o The partition coefficient is therefore obfained from : k

Measurement Method & Validation with Water

1 o Water was used as a reference liquid to ftest the | —— Weigel (1978)
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experimental setup and the gas-liquid partitioning ke WA Measured at 20°C and 45°C under atmos-
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methodology, since its radon solubility is well charac-

Weigel (1978) pheric pressure.
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terized in the literature [2]
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’ The measured values closely follow the reference
1 o The Rn water-air partition coefficient has been
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oreviously characterized and, at atmospheric curve, confirming the reliability of the experimen-

=
M
o
=
M
@

pressure, is described between 5°C and 50°C by: fal setup for radon partition measurements.
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The radon partitioning process is monitored in real fime via the gas-phase activity (right plot). e o)
Three regimes are observed : N - T -
= Before contact: gas-phase activity is stable, defining the reference ¢, E 00} = *. *
. Redistribution : once bubbling starts, radon progressively transfers to the liquid, tracked by : £ ™} : E
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= Equilibrium plateau : ¢, .. stabilizes at ¢;, from which k(1) is extracted.
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Results & Discussion Summary & Outlook

T[°C . . . . , . The experimental setup and methodology were successfully validated usin
a5 - - - el 5 5 15 o The linear behavior of Ink versus 1/T is well described by the Van't Hoff relatfion, i b X ¥ Y o
— T , ) , , , water, with measured k..., values consistent with the reference empirical
[ k= A as ; with x2 = 0.88 supporting a thermodynamically consistent femperature depen-
3.25 ' AH® =(-16.70 £ 0.76) k| mol~! ¢ ' dence. model.
s 00k AS° =(-37.69+2.71)mol 1K ! ;
[ Xx;=0.88 ¢ ] - o Radon parfifioning in LAB exhibits a sfrong temperature dependence, with
- _: o The fit yields AH® = (—16.70 £ 0.76) kJ mol ™' and AS® = (—37.69 & 2.71) Jmol ' K. , ,
2 & ] k increasing from ~ 7 at 45°Cto ~ 26 at — 15°C.
¢ [ ] . .
£ 2.50F < 3 o The negative AH® indicates an exothermic transfer of radon into the liquid, Lower femperatures therefore sfrongly enhance radon refention in LAB.
2.25f % ] explaining the increase of the k coefficient as the temperature decreases. , o | o
; S . ] o Outlook: the high radon affinity observed in cold LAB opens the possibility
2.00F -
[ * ? e Experimental data ] o Lower temperatures therefore enhance radon retention in the liquid phase. of investigating cooled liquids as potential radon-capture media, comple-
el 9 Literature value at 26 °C 1 mentary to conventional microporous adsorbents used in low-background
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