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Abstract

An analytical method of 99Tc concentration in soil was set up and discussed considering the 99Tc
concentration in Korean soil measured with its analytical method. A selective TEVA resin was used to separate
and purify the *Tc in the soil sample. 9"Tc from a commercial Mo/*"Te generator was used as a vield tracer
for the chemical separation of ®Tc and its problem when using 9™ Tc as a tracer was discussed. The chemical
recovery vield of ?Tc was above 70 %. The optimum conditions of inductively coupled plasma mass
spectrometry system(ICP-MS) were set up to determine the ®Tc after the separation process. The minimum
detectable activity(MDA) was 15 mBqg/kg-dry in this analytical procedure. The %Tc concentration in soils of Jeju
and Kori were measured in the rage of 33.73 - 89.16 mBg/kg-dry. Those values were less than those reported in

other countries and seemed to be originated from atmospheric fallout.

Key words : **Tc analysis, TEVA resin, Yield tracer, ICP-MS, Tc concentration.
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Fig. 1. Schematic diagram for determination of 99Tc in soil sample.

Table. 1. Operation conditions of ICP-MS.

RF power L2 kW

Plasma flow rate 15,0 1/min

Auxiliary flow rate T 1.65 L/min S
Nebulizefﬂoﬁne 0.70 Uiﬁin T
Sampling pump rate S rpm

Dwell time at mass 99 100 ms

Scan mode - Peak hopping

Scan/replicate 250

Replicate/sample 5

Mass range 97-102
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Fig. 3. Gamma-spectrums of 9mTc spike solution, a) containing 9°Mo
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Table. 2. Concentrations of 99Tc in Korean soil samples.

Sample Activity Concentration WTeCs Organic
Location 9T 137Cs (% 103 Content
mBg/kg-dry | Bg/kg-dry %
Jeju Seongpanak | 33,73 + 10,59 | 198.6 + 8,702 0.17 39.97
Jeju Youngsil | 70,09 & 12.68 | 75,36 + 4.874 0.93 41,55
Samgagsan-South | 52.74 + 14.05 | 211.4 *+ 9.28 0.25 47.94
Samgagsan-North | 89.16 = 9.97 | 143.1 = 6,42 0.62 38,65
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Table. 3. Concentrations of 99T¢ in various soil samples.

Sample %

(Plac.e) Year Boykgdry 9;’1‘;‘/ ;g%s Reference
Soil(U.S.A) 1982 0.10 0.53 Garland, et al [21]
Soil(Japan) 1989 0.33 Morita, et al.[12]
Soil(Japan) | 1991-1992 | 0.110.46 0,4-3.8 Tagamni and Uchidal22]
Soil(Japan) 1993 0.08-0.18 0.15-0.48 Morita, et al.[23]

| sol(apan) | 19911992 | 005011 | 038086 | Tagamiand Uchickl1d] |
Soil(apan) | 2004 | 0.000770.029 | 000650013 | Seki and Kondo(] |
Soil(Korea) 2008 0,034-0.089 | 0.017-0.093 This work
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