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- Measurement of Environmental Radiation Using Medical Scintillation Detector in
Well Counter System -
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Table 1 Samples and weight of samples for radioactivity measurement

Sample Weight(g) Sample Weight(g)

Topsoil (Seongnam) 6.3 Asphalt (Seongnam) 5.8
Briquette (Domestic) 13.3 Bay salt (Domestic) 3.2
Pine (Seoul) 3.8 Shiitake (Chinese) 5.8
Basalt (Jeju) 15 Wasabi (Japanese) 6.7
Cigar (Domestic) 1.8 Pollack (Russian) 10.7
Black lead (Japanese) 10.1 Tuna Can (Pacific) 5
Gasoline (Domestic) 7 Milk Powder (Domestic) 4.8
Alkaline Battery (type AA, LR6) 23.7 (lea.) Beer (Domestic) 9.3
Button type Battery (type LR44) 12 (4ea.)
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Table 3 Results of radioactivity measurement of samples by Captus 3000,

Sample Counter Value(cpm) Environmental Radiation(cpm)
Topsoil (Seongnam) 690 £ 3.39 005 * 3,32
Briquette (Domestic) 090.9 £ 3.39 043 £ 3.27
Pine (Seoul) 636.6 £ 3.25 043 *+ 327
Basalt (Jeju) 648.9 = 3,28 643 + 327
Cigar (Domestic) 664.7 = 3.32 659.7 £ 3.31
Black lead (Japanese) 059.6 £ 3.31 655.1 = 3.30
Gasoline (Domestic) 670 £ 3.34 665 * 3.32
Alkaline Battery (type AA, LRO) 707.5 + 3.43 657.1 = 3.30
Button type Battery (type LR44) 095.9 £ 3.40 665 =+ 3.32
Asphalt (Seongnam) 718.4 £ 3.46 665 *+ 3.32
Bay salt (Domestic) 629.1 = 3.23 643 £ 327
Shiitake (Chinese) 672.9 = 3,34 657.1 £ 3.30
Wasabi (Japanese) 664.4 + 3.32 655.1 £ 3.30
Pollack (Russian) 655.9 £ 3.30 659.7 + 3.31
Tuna Can (Pacific) 671.6 = 3,34 065 * 3,32
Milk Powder (Domestic) 630.2 £+ 3.24 643 + 327
Beer (Domestic) 6560.2 £ 3.30 659.7 £ 3.31

Table 4 Results of radioactivity measurement of samples showed the out of background ranges significantly,

Sample Counter Value(cpm)
Asphalt (Seongnam) 53.4 £ 4.80
Briquette (Domestic) 479 £ 471
Alkaline Battery (type AA, LRO) 50.4 £ 4,76
Button type Battery (type LR44) 30,9 = 4,76
Topsoil (Seongnam) 25 * 475
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*Abstract

Measurement of Environmental Radiation Using Medical Scintillation Detector in
Well Counter System

Kwang Yeul Lyu-Yeon-joon Park-Min-jeong Kim-Eun-hye Ham-Ji-yeol Yoon
Hyun-jin Kim-Jung Hwan Min-Hoon-Hee Park

Department of Radiological Technology, Shingu College

After the Fukushima nuclear accident in 2011, concerns about radiation by people are increasing
rapidly. If people could know how much they will be exposed by radiation, it may help them avoiding it
and understand what exactly radiation is. By doing this, we were helping to reduce the anxiety of radia-
tion contamination, In this study, we have researched figures of radioactivity with ‘Captus-3000 thyroid up-
take measurement systems in well counter detector system, The materials were measured with Briquette,
Shiitake, Pollock, Button type battery, Alkaline battery, Topsoil, Asphalt, Gasoline, Milk powder, Pine,
Basalt stone, Pencil lead, Wasabi, Coarse salt, Tuna(can) Cigar, Beer, and then we categorized those sam-
ples into Land resources, Water resources, Foodstuff and Etc (Beer classified as a water resources has
been categorized into Foodstuff). Also, we selected the standard radiation source linear 137Cs to measure
the sensitivity of well counter detector. After that, we took cpm(counter per minute) for the well counter
detector of thyroid uptake system’s sensitivity, Then we compared the results of each material's cpm and
converted those results to Bg/kg unit, There were a little limitation with the measurement equipment be-
cause it has less sensitivity than other professional equipment like ‘High purity germanium radiation de-
tector’, Moreover, We didn’t have many choices to decide the materials,

As a result, there are macroscopic differences among the rates of material’s spectrum, Therefore, it had
meaningful results that showed how much each material had emitted radiation, To compare the material’s
cpm with BKG, we've compounded their spectrums, By doing that, we were able to detect some differ-
ences among the spectrums at specific peak section,

Lastly, Button type battery, Alkaline Battery, Briquette, Asphalt and Topsoil showed high value. There
were classified emitting high radiation Group A and emitted lower radiation Group B. The Group A, alka-
line battery showed higher rate of radiation by 7.67 %, and Button type battery was yield 4.65 % higher
rate than BKG. Additionally, Asphalt (8,03 %), Topsoil (3.76 %), Briquette (7.46 %) were yield for higher
values. Several samples of the daily supplies were yield little higher, but it seems safe to use in daily
lives,

In the case of the Foodstuff, all of the samples were safe and they were under the radiation limits of
the Ministry of Food and Drug Safety for Food; thus, we highly recommend this study to you as a refer-
ence of common daily routine,

Key Words : Captus - 3000 Thyroid uptake system, Well counter detector, Fukushima nuclear accident,
Environmental radiation, The radiation limits of the Ministry of Food and Drug Safety for Food
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