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A Study of the Rn-222 and Ra-226 Analysis in Aqueous Samples with a Low-Level Liquid

Scintillation Counter and Pulse-Shape Analysis
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Abstract
A method for measuring Rn-222 and Ra-226 in aqueous sample using liquid scintillation
counting technique has been studied. In the technique, Rn-222 was extracted easily from the

water sample (10 mL) by a 12 mL of xylene based organic scintillant. The decay products of Rn-



222 remain in the water phase whilst Rn-222 was extracted into the organic phase. Before
measurement the sample was stored for three hours until equilibrium is reached between Rn-222
and its alpha emitting decay products. The alpha activity from Rn-222 and its decay products
were measured in a counting vial with the Wallac 1220 Quantulus liquid scintillation counter.
The optimum pulse-shape discrimination (PSA) value was evaluated by using the minimum
detectable activity (MDA) criterion. Ra-226 in aqueous sample was determined by
coprecipitation of Ra with BaSO, using Ba-133 as a yield tracer, transferring the precipitate to
carbonate form, dissolving it with 0.1 M HCI and extracting ingrowing Rn-222 into xylene
based organic scintillant for counting. Minimum detectable activity (MDA) is about 0.24 Bq/L
(6.49 pCi) with a 50 min. counting time at PSA level 100, in which produce the best
measurement condition for the low-diffusion polyethylene vial. Experiment on the optimum

sample-cocktail volume ratio, type of vial and diffusion of radon from vials were carried out.
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Fig.1. Schematic flow-sheet of the chemical speration of *°Ra in water
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Fig. 2 Alpha spectra of 2?5Ra standard source in xylene based cocktail solution.
(a) Low-diffusion PE vial. (b) Teflon vial. Two region of interest are marked:
channel number 650 - 870 for 222Rn, 218Pp and 214 Po, and channel number 800
- 870 for 2*Po
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Fig. 3. Tempora evolution of the activity of Rn-222 and its daughters
(Po-218 and Po-214) in the Ra-226 standard sample solution prepared
in the low-diffusion PE vial. (a) Theoretical curve. (b) Experimental
curve
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Fig. 4. Variation of MDA (Minimum Detectable Activity) with PSA
level in the low-diffusion PE vial
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