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Introduction

� 3 subprojects:

1: Measurement of 222Rn in commercial Ar

2: Search for clean storage tanks (no news)

3: Design, construction and test of a dedicated 222Rn 
purification column for LArGe (and for GERDA)



Low-level proportional counter

Background for 222Rn: ~1 count/day



Mobile Radon Extraction Unit

222Rn detection limit: ~0.5 µBq/m3
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Initial 222Rn concentration in 
commercial argon

0.8Ar 4.6Westfalen AG

1.6Ar 4.6Westfalen AG

8.4Ar 5.0Westfalen AG

0.009Ar 4.6Westfalen AG

0.4Ar 4.6Westfalen AG

0.7Ar 4.6Westfalen AG

0.4Ar 6.0Westfalen AG

0.4Ar 5.0LINDE AG

0.3Ar 4.8Air Liquide

222Rn [mBq/m3 (STP)]QualityCompany



Ar production and distribution: 
Example Westfalen AG
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Storage in 
Ludwigshafen: 

Distribution center for 
south-west Germany



222Rn emanation of storage 
tanks for cryogenic liquids 
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Adsorption in pores



Column purification



Expected breakthrough curve
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Experimental setup for liquid 
phase adsorption tests



Results for liquid phase 
adsorption (60 g carbon trap)
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Results for liquid phase 
adsorption (60 g carbon trap)
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20 ± 230 mBq120 mBq1939.8.07

12 ± 242 mBq13 mBq18826.7.07

0.7 ± 0.20.5 mBq60 mBq22218.7.07

4.6 ± 1.10.2 mBq4.3 mBq926.6.07

2.2 ± 0.50.2 mBq6.9 mBq5824.4.07

4.0 ± 1.00.1 mBq3.3 mBq804.6.07

5.1 ± 0.60.6 mBq11 mBq12513.6.05

9.9 ± 0.4120 mBq1100 mBq2408.6.05

2.5 ± 0.30.7 mBq28 mBq16819.4.07
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Results for liquid phase 
adsorption (60 g carbon trap)
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Results for liquid phase 
adsorption (60 g carbon trap)

� Overall picture is unclear
� 60g trap is too small for these tests

� No clear indication of breakthrough
� Some hints of “leaking through”

� Same reduction for different temperature

� If breakthrough, it happens at ~175 liters LAr

⇒ 10x bigger column should be 
able to purify >1 m3 of LAr



Experimental setup for liquid 
phase adsorption tests

New 5l column:600 g activated carbon inside



New 5l column

� Filled with 600 g 
activated carbon

� To be used for Ar
purification for 
filling of LArGe

� Minor 
modifications 
required



Results for liquid phase 
adsorption (600 g carbon trap)
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0.2 ± 0.10.1 mBq65.7 mBq20316.10.07

0.8 ± 0.50.1 mBq10.3 mBq6411.10.07
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Only statistical errors. Large 
systematic uncertainty, because of 
very low activity ⇒ Unknown blank 
contributions have strong impact!



Results for liquid phase 
adsorption (600 g carbon trap)
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~10 times better than 
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Conclusions

�
222Rn concentration in LAr depends very 
much on delivery chain
� Intermediate storage or direct delivery?

� Large differences in tank purities
� Pure 6 m3-tank identified (WARP tank)

� 60g carbon column able to
� reduce 222Rn by factor ≥20
� purify ~170 liters of LAr

� 600g carbon column (for LArGe) able to
� reduce 222Rn by factor ~200



Extra slides



Column purification



Column purification



Column purification



Column purification



Column purification



Column purification



Results for gas phase 
adsorption (150 g carbon trap)

26000.70.278012.4.07

>2700<0.50.201414.11.04
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222Rn removal in gas phase is very efficient


