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METHODICAL APPROACHES FOR RADON IN SOIL GAS
MEASUREMENTS BASED ON LSC 

M. Buzinny

Building sites require radon soil gas testing. We propose a measurement 
method for 222Rn in soil gas based on liquid scintillation counting (LSC). It utilizes a 
soil gas sampling system produced by RADON v.o.s. in the Czech Republic. One ap-
proach includes direct soil gas counting in special LS vial coated inside with plastic 
scintillation material, MeltilexTM. Such vial, developed by Kaihola, looks like a Lucas 
chamber. Another approach is the high sensitive (15-20 time) 222Rn measurement 
method. It includes glass bubblers filled with a 20 ml portion of a toluene based LS 
cocktail which after sampling, is moved to plastic vials for counting. It should be 
mentioned also that radon sorption in toluene depends on the time of air contact with 
the cocktail, and on the volume of the bubbler. 

In both cases an air volume portion of a 150 ml syringe is blown through a vial 
or a bubbler. The bubbler method, to be more reproducible, requires 2-3 times the air 
volume trapped through the bubbler. It also requires a precise calibration for radon 
sorption in toluene, while trapping depends on air properties i.e. temperature and 
humidity. Thus a set of bubbler samples (15 and more) requires 1-3 air samples to be 
measured in LS vials with MeltilexTM. Both methods utilize modern LSC measurement 
techniques, capable for alpha/beta separation. Different scintillators require individ-
ual corresponding settings of alpha/beta separation parameters. We tested the 
method on both, the Quantulus 1220TM and the Triathler base. Taking into account 
the sensitivity required, to measure radon in soil gas at the level of 1 kBq m-3, the de-
scribed measurement approaches give a count rate of 2.4 CPM for direct counting in 
MeltilexTM coated vials and 36-48 CPM when radon is trapped in toluene.  
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,  Ks, % 
Th4+ 0.095 99.9 
Sr2+ 0.120 99.5 
Ra2+ 0.144 99.0 
K+ 0.133 98.8 
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1 90Sr 48,1 46 ± 5 — 42,3 — 
2 226Ra 23,4 — 20,8 ± 2,5 — — 

90Sr 48,1 43 ± 5 — 73,5 * 59 ± 19,2 3 226Ra 23,4 — 24,2 ± 2,5 — — 
90Sr 48,1 47 ± 5 — 106,1* 49,5 ± 17,4 4 226Ra 58,5 — 53,8 ± 8,1 — — 
90Sr 48,1 45 ± 5 — 163,4 * 52,9 ± 17,4 5 226Ra 117,0 — 111,0 ± 16,0 — — 

6 232Th 32,4 — 28,2 ± 2,7 — — 
90Sr 48,1 45 ± 5 — 163,4 * 52,9 ± 17,4 7 232Th 32,4 — 34,9 ± 6,2 — — 
90Sr 48,1 44 ± 5 — 129,5 * 52,4 ± 16,8 8 232Th 81,0 — 72,1 ± 6,1 — — 
90Sr 48,1 43 ± 5 — 204,8 * 54,4 ± 19,8 9 232Th 160,0 — 147,0 ± 17,0 — — 
90Sr 48,1 41 ± 5 — 120,2 * 54,8 ± 25,5 

226Ra 23,4 — 27,8 ± 2,5 — — 10
232Th 160,0 — 28,5 ± 2,8 — — 
90Sr 48,1 43 ± 5 — 206,2 * 53,9 ± 29,0 

226Ra 58,5 — 67,3 ± 7,8 — — 11
232Th 81,0 — 73,7 ± 8,1 — — 
90Sr 48,1 41 ± 5 — 342,5 * 56,3 ± 26,7 

226Ra 117,0 — 132,2 ± 7,0 — — 12
232Th 162,0 — 153,3 ± 12,0 — — 
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BETA–SPEKTROMETRY DETERMINATION OF RADIONUKLID OF 90Sr
IN WATER SAMPLE IN PRESENCE GAMMA–EMITTING RADIONUKLIDES 

A.P. Krasnopyorova1, G.D. Yukhno1, V.I. Martinova1

I.P. Pinchuk2, A.M. Kozyrenko2

1Karazin Kharkov national universyty 
2 Kharkov regional department of hygiene and sanitary 

The additional stages of treatment of beta-specters are developed. The stages 
allowed conducting measuring of maintenance of 90Sr in water samples, containing 
226Ra and 232Th. Conditions of sample prepare with use cationite KU-2-8 was select. 
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