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Fig. 1, Soil Sampling Sites
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Table 1. Absorbed dose conversion factors

Dose coefficient

Radionuclide (\Gy/hr per Bajkg)
K 0.0417
U series 0.462
22Th series 0.604

g310] 1m olo|Ne] FATE

& s A8 okl 4 13t 2ek

Absorbed dose rate in air(nGy/hr)

= 0.0417Sk + 0.46250 + 0,604,  w+weeeereeererereserenans 1)
Sk I BEYF F YK 5=

Sy EYE U e

Sm : BEY &= Th w

SEMEE FATH) SN 1 FololHel 37
% GMTES FANTRE TS el Asleld
(outdoor factor)”’} ZR3ITH & HIlA oAM= A2l
disiA 1m olofMe 37] & STAEES FaAdE
2 A= AAE 0.7Sv/Gy=R, A2]1RHoutdoor
factor)= 0.22 AAskaL Itk ERF o]5 o83 F&
AFES Al 29 o] A8,

Annual Effective Dose Rate outdoor(mSv/yr)
= D(nGy/hr) X 8,760 hr X 0.2 X 0.7 Sv/Gy x 10°°

D : Absorbed dose in air

0.2 : outdoor factor

0.7 ! FFAFES FEAGER SMlsk= At
8,760 : A|7HHZH hr)

m. & it
1. 8B=s
AYSALAA s S AR 10329] AAYAA
si£o] Py h, K = Table 29+ Zt) o2 A

T

RAog Awjry, "y, 232Th, K = He 747
8.10~27.97, 194,98~374.31, 509.00~981,00 Bq/kg®]
o, W BEi 1577+7.27, 290.05+73.92, 750,30+
165,38 Bq/kg= UEINITH

Table 2, Comparison of radioactivity concentration between

regions (unit : Ba/kg)
Sampling location .
p. 9 ' 23 2327y 40,
(Direction)
Gangneung 27.97 361.26 881
(128° 52" 06”) ’ ’
Gunsan _ _
(126° 40" 427) 25,90 354,02 642
Seoul
a27° 2’ 47 8.10 37431 617
Chungju
o, 11.40 247.04 44
(1277 29" 507) / ?
Chuncheon 1114 343.82 981
(127° 44" 36") ’ )
Gwangju _ _
(126° 54" 407) 11.72 357.63 590
Daegu
5 1 5 2
128° 36’ 267) 9.57 98.95 69
Busan 14.33 229.93 750
(129° 6" 197 : : 2
Jepu 13.82 194.98 500
(126° 33" 58") ‘ ‘ ?
Daejeon _ _
23.57 238.54 897

(127° 20" 317)
Mean®SD 15.77+7.27 290.05£73.92 750.30£165.38

+ 2006 AFBAAEZAL UK ARk ole

A7FS vlgto g ofxlo} X dT} WA xS v
3t AvM= Table 33} 7} WA ofro} el oy,
“Th, YK = WS Aww 77} 33~114, 28~95,
230~530 Bq/kg®] HES UfEdT} 2 ¢l79} ujms| 1
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Table 3, Comparison of the concentration of naturally

residing radionuclides in East Asia (unit : Bo/kg)
Region/Country 8y #27h UK
Bangladesh - - 350
China 41 33 440
Hongkong SAR 84 95 530
India 29 64 400
Japan 33 28 310
Kazakstan 37 60 300
Malaysia 66 82 310
Thailand 66 82 670
This study 15.77 290.05 750.30

Nl

71E AU/ s SaclMe
o]| Pressurized Ion Chamber(Z@™ : RSS—-1013)& A
28ty EEAHEELS Tolst Q) Pressurized Ion
ChamberZ o|83}0] 243 TLMBEE ALAO
ARE Qo] ATV WskE 2T 4 g By opje}
Q47129 HHOR ADIAMI} AAA] TEo]
Sty

B aTeie Ang AT gael 4U BF To
et A (DS S A3t 55 Hlusiyleh 1 2
A
A 1 Eolel B4
2 yehgen, 2 X]‘lﬂuoﬂfﬂ %‘735& STAEES
123,90 nGy/hr2 Yepth 1 Auk= Table 49] YeRY
At

EHRY Aol Ters] SiH Fotilo} 49
A 1m #oloA AR F5AFE Pressurized
Jon Chamber® &A% S54RSS U Table 5
o 2t} Foprloele A4 1m ole] AAE FoA
FEL ST SFAEE HIEo] 0.8914 1.2 HejolH
2 Aol vlEol 175 yEhlch
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Table 4. Comparison of the absorbed dose rate in Korea

(unit = nGy/hr)
Sampling location Ca];g;ﬁ) b M;a(;;/rﬁr)D Calcilzisd D/

Measure D
Gangneung 267.86 121.00 2.21
Gunsan 252,57 148.00 1.71
Seoul 255,55 133.00 1.92
Chungju 193.84 131,00 1.48
Chuncheon 253,72 148.00 1.71
Gwangju 246,03 124.00 1.98
Daegu 153.44 108.00 1.42
Busan 176.77 108.00 1.64
Jeju 145.38 86,00 1.69
Daejeon 192.46 132.00 1.46
Mean=£SD 213.76£46.37 123,90£19.18  1.72%0.25

E AFolA AXke S 2E (Absortbed dose in air)Q)

Table 5, Comparison of the absorbed dose rate in East
Asia

Ratio

Region/Country Ca](ﬁgjrqu b M;a(;;/rﬁr)D Calculated D/
Measure D

China 58 62 0.9
Hongkong SAR 107 87 1.2
India 69 56 1.2
Japan 45 53 0.8
Kazakstan 05 03 1.0
Malaysia 93 92 1.0
Thailand 62 77 0.8
This study 213,76 123.90 1.7

3. REEE I}

A (QF olgslo] SAFERTH FaASES 7t
S A3, Bt 0,26 mSv/yrs YERTE 2 AT Aiks
UNSCEAR 2000 HarAolA AARE HAA 2192 faid
FE 0.07 mSv/yrHt} oF 3. 74 &2 A5 UERHL,
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Table 6, Comparison of the effective dose rate found in
each region

Sampling location Effective Dose rate (mSv/yr)
Gangneung 0.33
Gunsan 0.31
Seoul 0.31
Chungju 0.24
Chuncheon 0.31
Gwangju 0.30
Daegu 0.19
Busan 0.22
Jeju 0.18
Daejeon 0.24
Mean+SD 0.26%0.06

-

v. 1

e RekAlol tiET o] XSt SRS W
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NCRP report No, 94¢f w2/, XRAGx7} 374¢te
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t} Table 7& Zgele 2 U o4 = 2o WA
Z BEx= yehd Aolof? mat shgeke upamprl A
3] AowA ATzl 23 gekeiR]y] wjie] *Fu,
rho] FEE| wHEo] o2 AW Tzl v|uslo]
U, PPhe) wEvh BA Uerdd? BRI 2
3ot - g2 gee] A9 dAAMEEe)
et He AEY B £S5 AR disiilen, £
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Table 7, Distribution of naturaly residing radionuclides
found in typical base rock in Colorado, USA.

(Unit : Ba/kg)
0 227, 238
Basalt 300 10-15 7-10
Granite » 1,000 70 40
Shale 800 50 40
Sandy coast 600-900 (8 10-25
Carbonate rock 70 8 25

V. & E
HAK WEe] Rl AAA alE B e
AQARS] gt A4R Shizl Wl B AR
gt =oF i U, *Prh, YK #5S EAsgch 1 2
Te vgoR FRMFES ASSN, FEAYES ¥
Ztetict. dEA AT U, PTh, K #F 5
= 15.77, 290,05, 750,30 Bg/kg= WEGHT} olE &

3 ATt S AFELS 213,76 nGy/hroly, S84
<2 0.26 mSv/yrolty, FaAwE A= AAETE Hroh
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Evaluation of Radiation Exposure to Residents by Naturally Residing
Radionuclides in the Soil of Korea

Jung-Hoon Kim - Ah-Reum Kim" - Seong-Jin Ko -

Joo-Ho Whang"

Dept. of Radiological Science, College of Health Sciences, Catholic University of Pusan, Republic of Korea

Y Dept. of Nuclear Engineering. College of Advanced Technology, Kyung Hee University

We investigated the amounts of radiation exposure from “*U, *’Th, and “K which are three major

radionuclides naturally residing in soil of the Korean peninsula. The experimental results showed that the
concentrations of the radionuclides were 15,77%7.27, 290,05£73,92 and 750,30%165,38 Bg/kg respectively,
The absorbed dose rate based on the measured concentrations was 213,76146.37 nGy/hr, while the spatial
gamma absorbed dose rate measured in the same region was 123,90%19.18 nGy/hr. The effective dose
rate was 0.26 mSv/yr, which is significantly higher than the world average effective dose rate 0.07 mSv/yr

provided by the UNSCEAR,

Key Words : 238U, 232Th, 4OK, absorbed dose rate, effective dose rate
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