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Evaluation of Radiation effective dose
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Abstract The presence of 83U, *Th and “K, which are naturally residing radionuclides, in the ordinary soil of

Busan, the 2™ largest city in Korea, was anlayzed and the residents’ radiation exposure to ordinary soil was
evaluated. Regarding the measurement methods, to conduct a detailed analysis of the naturally residing radionuclides
in the soil of Busan, this study divided the 16 administrative districts into a lattice structure with 3 spots, and
collected a total of 48 soil samples (July 2012 and April 2013). ICP-MS was used to analyze the concentration of
the radloacthlty of **U and **Th in the soil, and a HpGe detector, a gamma ray detector, was used to analyze the
radioactivity of “’K. The measurement values of this study were compared with the concentration of radioactivity of
East Asian reglons The concentration of **U nuclides in Korea was lower than the mean Whereas the concentration

of ®*Th and *K nuclides was higher than the mean. The higher mean concentrations of **Th and *’K than the mean
were attributed to the many granite areas that contain a great deal of naturally occurring radionuclides.
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[Table 1] Absorbed dose conversion factors

Conversion factor

Radionuclides (nGy/hr per Ba/kg)
K 0.0417
U series 0.462
Z2Th series 0.604

1993014 A A3 B2F1AFR1 0.7 Sv/GyE A-88h9] o,
AQRIAIE 025 AASHATE o] & AT 42 )9 &
oi11].
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Azt 4] FEAFE (mSv)
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[Fig 2] Comparison of the effective dose rate and concentration index in East Asia
[Table 2] Compared to the concentration radioactivity of East Asian regions [11]
Concentration in soil (Ba/kg)
Region/country K 2u ZTh
Mean Range Mean Range Mean Range
Bangladesh 1061 400 - 2168 52 18-9 9 28 -167
China 440 9 - 1800 33 2-690 41 1-360
Hong Kong 530 80 - 1100 4 25-130 B 16 - 200
Taiwan Province 431 266 - 607 30 14-45 4 30-71
India 400 38 - 760 29 7-81 64 14-160
Japan 310 15-990 29 2-59 28 2-8
Kazakhstan - 40 - 80 - 30 -60 - 50 - 150
Indonesia 197 75-523 - 123 2-38
Malaysia 310 170 - 430 66 49 - 86 ) 63 - 110
Philippines 212 33-58 14 2-53 14 1-63
Rep. of Korea 670 17 - 1500 - 57 5-204
Thailand 230 7-T12 114 3-370 51 7-120
This study 911.38 2069.71-1424.7 2395 3.85-6864 46.26 7.22-116.37
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[Fig 1] Comparison of the absorbed dose and effective dose rate outdoor in East Asia
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T
[Table 1] Comparison of the concentration of naturally residing radionuclides [Unit: Bg/kg]

Region/Country direction Th By K
1 35°12'57.17'N  128°58'57.75"E 104.62 4951 973.71
2 35°113L70"N  128°54'56.81"E 116.37 5444 1011.1
3 35°09'1861"N  128°56'35.67'E 52.18 1758 14247
4 35°10"36.98'N  128°58'38.28'E 10551 6864 9196
5 35°09'20.66"N  128°59'17.76"E 60.59 36.63 940.1
6 35°07'43.39'N  128°58'26.62"E 85.68 2934 10994
7 35°10'1241"N  129°04'22.13'E 4390 20.78 916.24
8 35°10'05.19"N  129°01'51.68"'E 2041 13.30 1053.0
9 35°09'11.05"N  129°03'4843"E 49.69 2397 831.60
10 35°08'10.44"N  129°03'40.48"E 4553 2225 759.28
11 35°07'37.98'N  129°02'16.23"E 1865 1332 901.73
12 35°07'17.08'N  129°02'00.65"E 52.35 21.66 10085
13 35°07'41.21"N 129°02'00.40"E 10551 57.04 937.25
14 35°07'10.25"N  129°01'19.85"E 4157 19.16 894.94
15 35°06'02.73"N  129°01'58.01"E 1061 1412 269.71
16 35°06'22.04"N  129°05'16.58"E 36.52 20.13 78791
17 35°04'44.12"N  129°03'45.89"'E 4941 2746 597.55
18 35°06'3852"N  129°02'09.60"E 92.13 52.05 991.99
19 35°04'54.04'N  129°01'05.74"E 3348 15.39 1151.2
20 35°05'50.26"N  129°01'25.06"E 23.65 1720 74157
21 35°07'2250"N  129°01'10.69'E 1491 6.33 974.49
22 35°12'39.07'N  129°04'2752"E 19.86 958 974.49
23 35°12'1508'N  129°02'19.67"E 3229 23.06 10454
24 35°18'51.4"N  128°53'09.37"E 76.99 35.96 11588
2 35°12'15.70"N  129°02'05.91"E 49.86 2418 1094.7
26 35°13'08.65"N  129°00'25.07"E 31.66 16.89 950.44
27 35°14'2348'N  129°00"39.4"E 90.74 39.01 1334.0
28 35°07'1040"N  128°57'41.24"E 76.38 383 1056.5
29 35°07'53.69'N  128°57'50.64"E 1747 855 67812
30 35°07'52.85'N  128°58'31.35"E 4863 30.72 878.81
31 35°10'2850"N  129°03'37.46"E 51.20 2365 82798
32 35°16'4353'N  129°05'47.64"E 40.88 25771 10789
33 35°17'21.44'N  128°52'12.38'E 81.07 42.23 996.42
B! 35°10'43.28'N  128°50'1349"E 8.36 4.05 4935
3H 35°14'43.28'N  129°13'51.65"E 722 38 515.37
36 35°14'22.775"N 129°09'28.16"E 23.64 1304 T8
37 35°11'44.92"N 129°04'36.04"E 63.36 30.03 887.98
38 35°11'03.60"N  129°05'57.10"E 2355 1467 836.9
39 35°10"32.65"N  129°04'50.39"'E 25.08 12.24 901.27
40 35°12'42.56"N  129°00"17.83"'E 23.68 10.88 12058
41 35°09'04.36"N  129°07'23.40"'E 2447 14.74 74703
42 35°09'24.46"N  129°07'4874"E 26.35 12.28 10082
43 35°20'16.24'N  129°12'26.04"E 70.26 31.88 969.06
4 35°11'13.89"'N  129°00'16.61"E 14.35 9.17 556.24
4H 35°21'0867'N  129°03'57.72"E 52.63 27.00 12478
46 35°10'3261"N  129°08'45.19'E 3884 1836 847
47 35°11'30.69"N  129°06'08.40"E 1241 855 809.16
48 309'5651'N 129°08'45.19'E 219 1387 62446

Means 46.26 239% 911.38
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[Table 2] Comparison of the Effective dose rate, Concentration Index, Absorbed dose, Effective dose rate Outdoor

in Busan
Region/Country Effective dose rate Concentration Tndex Absorbed dose in air Annual Effective‘ dose
(nSv/hr) (nGy/hr) rate Outdoor (mSv/yr)

1 76.36 1.01 126.67 093
2 8.8 1.10 137.60 1.01
3 65.32 0.79 99.05 0.72
4 75.20 1.06 13379 098
5 55.13 0.73 R72 0.68
6 71.29 0.89 111.15 0.81
7 46.76 0.59 74.33 054
8 39.92 0.49 62.38 045
9 4842 062 7785 0.57
10 42.96 0.55 69.44 051
11 3473 043 55.02 0.40
12 53.32 0.69 86.45 0.63
13 75.71 1.03 129.17 095
14 4507 057 71.28 052
15 12.70 0.19 24.18 0.17
16 39.65 051 64.22 047
17 40.05 053 67.45 0.49
18 71.14 0.96 121.06 0.89
19 4878 0.60 .34 055
20 3238 042 53.16 0.39
21 H.12 042 52.57 0.38
22 37.39 045 57.06 041
23 4517 058 7374 054
24 69.02 0.89 111.44 0.82
25 54.68 0.69 86.93 063
26 4212 053 66.56 048
27 80.43 1.02 128.46 094
2 65.77 0.86 108.18 0.79
29 21.70 0.34 4218 031
30 4785 0.63 80.21 0.59
3l 4756 061 76.38 0.56
32 50.09 0.64 81.59 0.60
33 66.19 0.87 110.03 0.80
4 18.16 0.21 2150 0.20
35 18.26 0.22 27163 0.20
36 3346 042 52718 0.38
37 54.90 0.71 89.17 0.65
38 35.10 0.44 5591 041
39 3767 0.46 58.39 042
40 45.86 055 69.61 051
41 3292 042 52.74 0.38
42 41.35 050 63.63 0.46
43 60.42 0.78 97.58 071
4 2273 0.28 36.10 0.26
45 60.39 0.76 9%.30 0.70
46 42.65 054 6758 0.49
47 29.17 0.36 4519 0.33
48 30.15 0.38 4827 0.35

Means 4771 0.61 77.01 0.56
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