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Radionuclides in Environmental Samples and Sample
Concentration of Land in the Analysis in the Method of Direct
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Abstract

In order to measure the Radionuclides and Concentration, the directly grinded land samples (river soil, pine leaves and
mugwort) among the environment samples around the nuclear power plant were filled in a 450 mL Marinelli besker and
weighed to obtain the dry mass ratio of the samples. Then the background and land samples were measured for 80,000 sec.
The analysis of the collected land samples showed that most of them contained less radiation nuclide than the detection
minimum limit in the ‘Ministry of Education, Science and Technology Public Notice No. 2010-32."In others, the natural

radionuclides K were detected.

Of the products of nuclear reaction discharged by a nuclear reaction,

34¢s and ™¥'Cs are more easily detected, and their

discharge sources can be traced using the relative ratio. Although the radioactive concentration in the vicinity of Kori Nuclear
Power Plant, which is more than 1,100km away from Fukushima, the Japanese nuclear accident site, continuous monitoring is
needed as the radionuclides can till be accumulated in the soil or animals and plants.
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Table 1. Theland soil of the radioactivity analysis

separation  investigating items nuclide analysis
il 137CS 134(:& GOCO
soil biological indicator
137, 134, 60,
sample (pine needles, Csml S?Sr co.
mugwort) '

Fig. 1. Sampling locations near Kori Nuclear Power Plants
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Table?2 . Land samples of MDA

biological indicator

Separation ® q/zl dry) (pine n(%e;lllz_,dTyl;gwort)
B 3 0.2
¥es 5 0.2
¥ics 5 0.2
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Fig. 3. Procedure of the gamma-ray spectrometry analysis.

EXPERIMENTAL SETUP

N Ll R =

[4)

PC + PCI plug-in card 8k, ADC)
Detector bias supply
Main amplifier

Detector shield {lead, thickness ~5 cm)
Detection system (cryostat + 30 L dewar + |

Oscilloscope

(5]

[

Detector GEM P.(30/189)

I
Relative efficiency
at 133 MeV =30%

o a Na(TDI 3% x 3°

nergy resolution
at 133 MeV
FWHM = 185 keV

Fig. 2. High Purity Germanium(HPGe) gamma-ray spectrometry system.
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2.5. MDA(Minimum Detectable Activity: MDA)
2AEHAF5(Minimum Detectable Activity: MDA)
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Fig. 4. Comparison of 450 CRM spectra with soil.
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Table 3. Concentration of Radionuclidesin River soil
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Fig. 5. Concentration of Radionuclidesin Biologica Indicator
for the energy spectrum.

500 1500

Separation radioactive concentration ( Bq /kr-dry)
gammanuclide imrang ilgwang wollae ulsan
“O 663+ 14 465+ 10 793+ 16 902419
Bics <MDA <MDA <1.02+ 0.07 <MDA
Bics 0.506+ 0.124 0.622+ 0.078 1.49+0.08 1.10£0.12
®co <0.115 <0.80 <0.226 <0.261




AN BN SR ALY B 9 2 279

Table4. Concentration of Radionuclidesin Biological Indicator

WAbs 5= (Bg/kr-dry)

Sep Nai on 40k SOCO 131| QOS, 134CS 137Cs
imrang 104+ 9 <0.113 <0.100 0.97+ 0.04 0.63+ 0.057 0.69+ 0.10
) ilgwang 815+3.1 <0.0998 <0.0924 0.8+ 0.08 1.03+ 0.08

pine needles
observatory  89.5+26  <0.0373 < 0.0530 0.781+ 0.08 1.27+0.10
ulsan 102+ 3 <0.0991 <0.0734 <0.0291 0.97+ 0.09 143+0.11
wollae 205+ 4 < 0.0639 <0.0434 0.53+0.10 1.60+ 0.11
mugwort

ulsan 254+ 5 < 0.0896 <0.0902 0.20+ 0.12 117+ 0.12

s

/

Fig. 6. The directly grinded land samples (river soil, pine leaves and mugwort) around the Gori nuclear power plant.
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