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Abstract : The measurement of radium (“°Ra) in the groundwater was established using y-ray
spectroscopy without sample preparation. The background interference by air bome radon daughter
nuclides was reduced by N: gas flow into the counting chamber. Leakage of radon gas produced in the
radioactive equilibrium with radium and its daughter nuclides was prevented by use of the air-tighted
aluminium container. We investigated the effect of air layer in the counting container. Radioactivity

variation due to emanation of radon into the air layer was within the counting error range 5 %. When
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the nitrogen gas was flowed around the detector, peak counts of v-rays from the daughters of airborne

radon were decreased and detection limit was decreased to 0.02 Bg/L. The detection limit of detector

226

was lower than 0.74 Bq/L, the
by US Environmental Protection Agency (EPA). It

Ra Maximum Contaminant Level (MCL) in the groundwater proposed

226

was confirmed that “~Ra radioactivity in the

groundwater could be determined by the y-ray spectroscopy.

Key words : radium, HPGe detector, MCL, radioactive equilibrium, background reduction
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Fig. 1. The container with radon-exhaling material. (Vq;
container volume, 2 L ; thickness of sample, S;
sample area, E; emanation rate, and Vp;
sample volume)
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Fig. 2. Radioactive equilibrium curve for radon with and
without leakage. (A; decay constant and A*;
leakage rate of radon)
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Fig. 4. Measuring geometry of the 1000 mL Marinelli

beaker and detector
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Fig. 5. Radioactive equilibrium spectrum of the ™Ra standard solution
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Fig. 6. Radioactive equilibrium process of the ““Ra with a daughter nuclide.
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Fig. 7. Variation of the background spectrum with N: gas flow.

Table 2. Comparison of background radioactivity with and without N2 gas flow

Counting time (s)

. Energy
Background Nuclide
(keV) 40,000 80.000 100,000 120,000 160,000 200,000
““*Ra 186.2 20.05 20.06 19.90 19.65 18.44 18.03
295.2 1.78 1.75 1.59 127 1.28 130
.’MPb
Without 3519 1.12 .15 1.27 1.04 1.00 1.09
Na gas flow 609.3 1.25 .19 1.15 119 117 1.18
g5 11203 431 499 4.96 482 4.35 425
1764.5 9.71 10.07 9.03 8.33 8.42 8.24
**Ra 186.2 19.20 18.20 17.72 17.94 17.11 16.54
295.2 <0.03 <0.02 <0.02 <0.02 <0.02 <0.01
“Hpp,
With 3519 <0.02 <0.01 <0.01 <0.01 <0.01 <001
Ny gas flow 609.3 <0.02 <0.01 <0.01 <0.01 <001 <001
“HBi 11203 6.28 5.09 5.00 3.90 4.01 392
1764.5 6.25 6.61 6.97 6.62 7.08 741
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