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ABSTRACT

In order to study gross alpha analysis method using LSC, the efficiency tests with uranium standard materials were
performed and then compared with the GPC method (US EPA 900.0 method) using 15 groundwater samples. For 15
groundwater samples, the average efficiencies of the GPC and LSC method were 7~11% and 90%, respectively. The
average precisions of the GPC and LSC method were 16.16% and 6.00%, respectively. Also, The average standard
deviations for 15 samples were 7.38 pCi/L and 2.95 pCi/L, respectively. The determination coefficient of the tested results
by two methods was 0.9948. As a result, the LSC method tested in this study was applicable for the screening of the gross
alpha and showed the advantages in the gross alpha measurement due to the simple measurement procedures.
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(US EPA, 2000). Aga} Aol sl wl= 2470l
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oth(US EPA, 2000).
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Fig. 1. TDS efficiency curve.
« Sample is adjusted to pH 2 by adding 15
mL 1IN HNO;.
Sample (1 L) * Prepared sari\ple is poured into a beaker.
* Dry the sample on a hot plate until the
sample volume 15~30 mL.
« Sample is transferred to a weigh known
planchet
* Dry the sample on a hot plate.
+105°Cin a oven.
« Dry for 2 hours.

« Stabilizing the sample for 72 hours in a
desiccator.

* (Sample+Planchet)-Planchet=10.8~96.9mg
« Is the weight of sample in the given range?

Pretreatment

again

* Yes & « No

GPC Analysis

Fig. 2. Schematic diagram of evaporation method using GPC.
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of AEAoE &t HIEE HIAd =R ol @
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Fig. 3. Schematic diagram of evaporation method using LSC.
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NIST $ehF ZT8HS +
53 1CPE 92k XT8N (SCP Science)?] CPM
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ZH| D8N 12mL7} B2 vialoll ¥ar
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=43 Ay} Hitgko] 9.41 £0.27 CPMOIRJL). ©]
200 mLol| 92k ¥FEY 1 mLE 37}
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£ o]83}od 2Fg3F MDA 0.11 pCi/Le]th.
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Table 1. Efficiencies using LSC method

10(;)]

= Y=g

A - ups) - e

Number Measuring time “Standard material value Analysed value Efficiency

(min.) (DPM) (CPM) (%)

30 9.13 96.95

1 30 8.51 90.44

30 7.66 81.40

30 o4l 9.03 95.87

2 30 7.70 81.76

30 8.96 95.15

*uranium : 9.41 DPM

Table 2. Total alpha activity values and standard deviation, precision, and efficiency values of 15 groundwater samples

Activity  Activity

. . S.D.(pCi/L) S.D. (pCi/L)  Volume TDS Precision  Precision eff. (%) by eff. (%) b,
Sample  (pCi/L) by (pCilL) by by(%Pc) by(pLsc) (ml) (mg) (%) by GPC (%) by LSC C(}Pé g IESé g

GPC LSC

1 621 481 1.90 0.96 200 96.7 30.56 19.93 6.86

2 621 5.35 2.04 123 200 81.7 32.80 2297 7.52

3 9.42 473 247 0.15 200 84.8 26.25 3.11 7.36

4 6.22 422 2.04 0.55 200 81.8 32.80 13.09 7.52

5 5.88 436 2.18 0.13 200 83.2 37.10 2.95 7.44

6 22.62 2338 4.00 1.79 250 76.7 17.68 7.66 7.80

7 20.69 25.96 1.09 0.68 200 43.9 527 2.60 10.39

8 25.15 19.64 2.29 0.13 200 34.8 9.11 0.66 11.34 "90.26

9 26.71 22.70 222 0.48 200 437 8.31 2.12 1041

10 29.94 24.68 532 1.44 200 449 17.78 5.82 1029

11 37256 40562 1601 5.84 150 50.5 430 1.44 9.77

12 35332 41390 3087 6.78 150 473 8.74 1.64 10.06

13 30985  386.17 1078 9.69 150 53.7 3.48 2.51 9.48

14 32078 407.16  15.13 8.76 150 495 472 2.15 9.86

15 349.06 40721 1232 535 150 50.3 3.53 131 9.79

*The average efficiency of two standard materials
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Fig. 4. Precision for two methods.
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Fig. 5. Standard deviation for two methods.
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Fig. 6. The determination coefficient of total alpha between two
methods.
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