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Abstract: An analytical method was developed for the measurement of uranium isotope in ground water using
the liquid scintillation counting technique. A LKB Wallac Quantulus 1220 liquid scintillation counter (LSC)
equipped with pulse shape analyzer (PSA) and a solvent extraction method were used for the measurement
of uranium isotope in ground water samples. The effect of solution volume on the extraction efficiency was
evaluated for 100 to 1000 mL solutions using a NIST standard reference material (NIST SRM 4321C). The
effect of groundwater pH on the extraction efficiency was also investigated for pH ranging from 0.5 to 10.
It was found that the extraction efficiency had a strong dependence on pH showing a maximum at pH 2. In
contrast, the effect of groundwater volume on the extraction efficiency was negligible in the range investigated.
According to the method, the extraction efficiency of uranium isotopes was near 96% and the lower detection
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limit for uranium was 0.018 Bg/L with the counting time of 300 min. The result of this study was also verified

by the conventional ICP-MS measurement. It is demonstrated that the suggested method is valuable to the

determination of the optimum extraction and measurement conditions for uranium in ground water. The method

was successfully applied to the ground water at four locations near the Daejeon province. It was found that
the uranium content and the isotopic ratio of 2*U/*8U at the locations ranged 0.59~6.69 Bq/L and 0.72~1.40,

respectively.
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Fig. 1. A part of the decay scheme of #*U.
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Fig. 2. Schematic diagram of uranium extraction from
groundwater sample.
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Fig. 5. U extraction efficiency as a function of pH for
groundwater.
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Fig. 6. Uranium extraction efficiency as a function of ground-
water volume (volume of extraction solvent is 23 mL).
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Table 1. Concentration and isotopic ratio of uranium and comparison of the results by two methods of Daejeon groundwater
LSC ICP/MS LSC/ICP-MS
Sample No. 2344238 238 - 238 _—
(Bq/L)* Bg/L(ug/L)** (ng/t)

1 6.69 3.45(278) 0.95 267 1.04

2 1.24 0.64(51.6) 1.07 47.2 1.09

3 5.11 2.08(167) 1.40 152 1.10

4 0.59 0.30(24.2) 0.88 229 1.06

*U FZEF 95.93+0.77% 28
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