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ABSTRACT

Optimal method of radon analysis in groundwater was studied using ultra low-level liquid scintillation counter (ULL-
LSC) which is well known as an analytical instrument for analyzing the alpha and beta radionuclides in environmental
materials. Optimization of pulse shape analyzer (PSA) in operating the LSC was performed with 2! Am and **St°Y as
well as 2°Ra. Also, the chemical quenching of scintillation generation and the color quenching of the generated photon
to photomultiplier tubes (PMT) were determined their effects not only to decrease the analytical efficiency but also to
change the optimal PSA level and background due to high ion contents of groundwaters. The optimal PSA level was
shown in the range of 90 to 110 with less than 5% error. The effects of high ion contents in groundwater for the
analytical efficiency show within 10% error from the different ion contents. The chloroform as a quenching agent was
used to determine the analytical efficiency with the different amount, showing that the efficiency decreases 20% using
the 2% of chloroform.
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Fig. 1. Alpha and beta spillover vs. PSA (alpha: 2*' Am, beta: *St/
%Y, Cocktail solution : Optiphase HiSafe3).
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Fig. 2. Blank counts of mean distilled water and groundwater vs.
PSA level.
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Table 1. Chemical analyses of groundwater samples (mg/L)

Sample

Element L M H
K 043 12.8 17.2
Na 533 1,470 2,440
Ca 12.3 101.0 3,430
Mg 0.01 13.3 171
SiO, 19.0 11.4 12.2
Cl 339 1,880 9,340
SO, 519 878 915
F 5.76 1.67 < 0.5
Li 0.08 2.07 4.2
Sr 0.18 3.62 56.3
Fe 0.07 0.11 0.49
Mn <0.01 0.09 243
Cu <0.02 <0.02 0.08
Pb <0.03 0.05 0.74
Zn 047 0.02 1.35
TDS 210 4,570 20,300

Table 2. Variation of efficiency with impurities and PSA level

Expenr.n.e ntal Variables €
Condition
GW
PSA 100 L 0.962
GW L, MH M 0.959
H 0.882
CHCY,
PSA 100, 0 0961
CHCL, pl 10 09
50 0.879
100 0.786
PSA L H
90 1.017 0.943
5 PSA level 95 0.981 0.918
GW L and H 100 0.962 0.882
105 0.935 0.841
110 0.878 0.793
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