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A Preliminary Study for the Analytical Method and Environmental
Characteristics of Radium-226 in Groundwater
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ABSTRACT

6Ra in groundwater could be analyzed by various methods. LSC (liquid scintillation counter) is used to measure its
activity of Ba co-precipitates with Hisafe III scintillation cocktail solution. Counting efficiency was obtained using NIST
226Ra standard solution in triplicate and calculated ?*Ra concentration using the efficiency values. *Ra values of 19
groundwaters having gross-a. concentrations of more than 5 pCi/L ranged from ND (< 0.1 pCi/L) to 1.18 pCi/L. Geologic
settings of the 19 areas are composed of granitic rocks of Pre-Cambrian and Jurassic and Cretaceous, gneiss (schist) of
Pre-Cambrian, and volcanic rocks of Cretaceous. No relationship was shown among 2*°Ra concentrations and in-situ water
quality data, and gross-a., uranium, radon concentrations.

Keywords : ?*°Ra, LSC, Gross-a., Uranium, Geologic setting
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Table 1. Various *Ra analytical methods in groundwaters
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Analysis Gas-flow proportional ey e Gas-flow proportional Counter ngh.resolutlon
. Counter Scintillation cell germanium detector
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Fig. 1. Spectrum variation of the **Ra standard solution with the
elapsed time after spiking of samples.

Table 2. Measurement efficiency using **Ra standard solution

Std. No. Eff(%)-2008 Eff(%)-2009 Eff(%)-2010

1 83.40 66.05 94.23

2 78.03 67.75 89.75

3 81.77 59.94 102.01
Average 81.07£2.75 64.58+4.11 95.331+6.20
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Table 3. Radionuclides and /n-sifu data for groundwaters in the study areas

Sample data  Ra-226 0] Rn Gross-a. T

Eh EC DO

No. (vear) (CIL) (ugl) (CIL) CL) €0 P (mV) (uSkm) (mgl) Geology
Ra-1 2008 0.49 19.90 1,909 13.71 153 7.3 275 242 4.10 Jurassic granite
Ra-2 2010 ND* 1.35 1,229 8.06 150 720 213 167 4.32  Cretaceous andesite
Ra-3 2008 0.26 11.31 5,395 12.36 170 711 217 190 2.20 Jurassic granite
Ra-4 2010 1.18 1.57 1,525 7.66 129 6.80 435 236 3.80 Pre-Cambrian banded gneiss
Ra-5 2008 ND* 53.36 7,446 13.78 170 6.89 156 212 5.70  Jurassic two-mica granite
Ra-6 2009 0.65 158.30 14,801 14.61 181 730 230 269 290 Cretaceous biotite granite
Ra-7 2008 ND* 2776 19,773 14.88 165 6.85 126 150 3.30 Cretaceous biotite granite
Ra-8 2009 0.57 2.07 3,536 5.93 177  6.60 266 252 2.76  Cretaceous biotite granite
Ra-9 2010 ND' 1.78 3,937 6.58 154 744 179 257 3.24 Pre-Cambrian granitic gneiss
Ra-10 2009 0.21 2.71 3,178 5.58 178 747 115 232 1.07  Pre-Cambrian granite
Ra-11 2009 0.23 0.54 2,273 7.11 175 731 130 237 1.15  Unknown banded gneiss
Ra-12 2010 0.12 0.08 3,334 6.76 151 670 100 134 5.90 Pre-Cambrian schist
Ra-13 2010 0.16 10.25 3,405 10.31 147 6.60 454 746 5.30 Cretaceous granite-diorite
Ra-14 2008 0.35 51.32 2,824 13.51 196 7.5 246 382 1.80 Jurassic granite-diorite
Ra-15 2009 091 1.10 5,425 6.41 183 7.76 118 287 0.65 Jurassic hornblende granite
Ra-16 2008 ND* 0.62 324 14.37 199 713 159 1623 3.70 Cretaceous andesite
Ra-17 2009 0.34 9.70 29,222 8.03 171 6.62 130 267 2.01 Cretaceous volcanic rock
Ra-18 2009 ND* 1.23 2,139 7.56 192 741 181 206 3.48 Cretaceous rhyolite
Ra-19 2010 1.26 0.19 1,244 6.12 16.1 632 110 143 7.25 Jurassic biotite granite

ND": < 0.1 pCi/L
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