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[ S 00U X YA

= N
~ A
APEEU 2RI R NN
= O HiAIABHE 1 \
TR AT 2L < C91: HAN,), MA(D,), OIABIEFA(CO,), 24(H,)
— ] H3 | Be-7 | C-14 | Na-22 |
£2(PBg), 1,300 37 | 8500 | 04 w3\ e e
(10°% : 1,000% Bg) 1,275" 413" | 12,7507 0.44 | g3d ) { 55804 ) 55
\HnEm VALY,
23(%) H-3 | Be-7 | C-14 | Na-22
45 6.8 60 0.3 25 ThA(Po-216) RaA(Po-218)
RESTTY 35 ok
[f= 04 | 11 | 16 17 7
s Th B(Pb-212) RaB(Pb-214)
X|EH 27 8 4 21 1142 HERE 272 oHipM
- Th C(Bi-212) Ra C(Bi-214
ERoiYs 35 20 2.2 | 44 612, BIERM 2%—5(. "Iamw)
Al 30 02| 92 | 8 ol
slg Eixig - - s | - e
EE**JIIII

o ~100 | ~100 | ~100 | ~100 |
' Wl ﬁ
: R / Rn-220 1294

Z4: 1) James E. Martin, 6. Naturally Occuring Radiation and 55% HﬂEf guw Rg 32;&
Radioactivity, Physics for Radiation Protection (3rd edition), '-\ OHThA ' l Y 'l
WILEY-VCH, Germany (2013) A 2t / _ \Er H /
2) UNSCEAR 2000 report Vol 1. Sources;Annex B. Exposure — y"_“\ \<'
from natual radiation(2000) [ Rn-224 " Rn-226

| 36 | 16024 |
aﬂl}*d ‘ 2 ol
Th-232\ u-zas

u, 14024 | | 459 :

N \%*ﬂ*“/
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oy uex | 1.2HHE S S

Olﬁ |_|- Q7| DRTIAM-241), 28 YYT(Pm-147), OFBER(H-3; A, B 7HsXE, SHAI M, BIET BA §),
M2 z(U, Th, K; 1960'3 O|T2| EfLat EXP[; FEM R, HA [, =M 24 S4),
#2l(K-40, Th-232; FH{2|0F = HHMIE! f 2], 71 FHHI2t I X), B2 (P, K, N; Q14H), A& (K-40),
2hill(Po-210, Pb-210), (2F4 ) FUE2|CH/A|EHRN), -+ -~

2. RIZHEY, HEXT)LY HAH

SHYUX| %9/ M=
AMHERQL EY LY T YAMY HE 5=(Bg/kg)
T2 K-40 U-238 | Th-232
et >1,000 40 70
M, Aret 800 40 50
CHEEM(HR) . 850 | 36 44
EQ 400 66 37 [PEEREREN

S | 24X1217|(IAEA) Technical Report series No.419 Table 1(2003) sl2ot HES0|2} XFQIEtAIMRRZEO| &L &
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o|H U2 = | 3.5
ORMLEQ? |  H#7lom, 2us%) ofi, 93 of
4, 22| B & YAIT

AEEF U, IR, R, 7715 A gFHF L 2 - 3212 S0l i £ U=
H LASAHIF 70 kgj |#) : K-40(4,260 Bg*), C-14(3,080 Bg), Po-210(21 Bg), Pb-210(18 Bg)

5. 2| & YA

YAPHZITHERA A M/ CT/SZRA AAD, AU 2 EH 5 /1Y)

gz
L OH
e

g
e
&3

172 207
130 126 126
14
—
HLILE "2 UK 20K setuEE 9
él;::;] rédmj:lt]

*Bq: X T 82 +(F1 K-40 190 A= WAHs2 240,000 Bq, #XI2| == 1.5 x 10227H)
=H: https //www.nrc.gov/about- nrcfradlatlon;‘around—usidoses-daily—lives.html
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, =KX2|(K &, water processing) S
25 SE0M LIRE FAE0lE UK L.

U2 1~10 uSv/H Hxo|1t
=L JEI 22 100 psv/id QI 2= ULt

2228 EEls MR IE SER
a1od A H|2, S22k MY TPIE,
o H

2| 1 A HP|E, E3A0|Et
Y205 A HP|E

H= 2} b= it T7|F,
ofge =e2[Cl,
Z|EHEH, A=A S)

AR E24: 1 [HI0]e RIAMID] EQR| 2 B0ARY, 2012, 12, S2XSH TS U5 AR : hitps://ko.wikipedia.org/wiki/2LEALO|E
3: Photo courtesy of Granite Charotte Counterpots, Creative commons licence
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x| _’_,l‘(im%ﬁ)‘:'ol‘lxl-},\j (terrestrial radiation)
L e

2| FH OM0| U= EY, FHUME YAHIO] L2 HLIC

% nGy =102 pGy (~ 1072 pSv)

X|Zf AR MNAH EHa
AZE(NGy/h, Xlg1m) | &2l (nGy/h)
T B s (Ba/kg, £)
K-40 370 16 4~30
U-238 25 11 4~21
Th-232 25 17 5~33
=7 : UNSCEAR 1982 « Natural Radiation Exposure, Medical Radiology, LW. Brady et al. ed. 1990
% 80|19y
Gy (22l0], Gray) : T2l 22 & S4&l= U X Joule/kg), Y 2ttt S2ZH(YNIER)2| YA T2

Sv (AIHE, Sievert) : Q1K[0f| CHH EPAHT HeFe D218t YO 2 QI (risk)2 EH 87| 216t0] S M2HGy)of
Y2 FRE D23t T ZChCll, 25, 2ol w2t 2HSA|(EfE)E MEsto] HolLt £ F (o

H 8ot AHRRUY, S2RIY S, Joule/kg)
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K] 1z HFARA (terrestrial radiation)
= e}

EQ0|| s WAts 5 LE-40(K-40)2 8 2F mZEQIL|CE

EY0| = K-40(Bg/kg)

[ ag 3 2 # | )
ot = 670 17~1,500
=3 440 9~1,800
23 530 80~1,100
ER= 310 15~990
o] 2 370 100~700

AQA 370 40~1,000
ST 410 110~970
REER 840 220~1,230
X2k

(423&1;:_7:}3) 400 120850 j

ZX : UNSCEAR 2000 report Vol 1, Sources; Annex B, Exposure from natural radiation(2000)
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SRR of| A = BPAMT 2 UL et

AEXITY LIT MO YA #S 55 (Ba/Kg, SHZ)
HEXRY / 20} K-40 Ra-226 Th-232
e FHLtct 200~400 5~120 8~160
o x2 62~1,632 5~188 3~127
FHLICH 320~800 5~47 6~73
ARl E
X2 22~873 3~125 3~93

¥ UHE(EHM 1 m):<~30 B 2HYAMTIZHII|(ICRU) report No.69 Table 4.3 (2003) '
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SOILLERS P RIS S Q2 A0t
QFUAMO| L= EILICE

o
A gy, w oy
__—4o
a3v101 MIE He M (Y =2 He, psv)

~ 42 (ABS A ]E)
~ 61 (VS EolA F0])
~6 (AHSZAOM AUZ)
15 9~12 km 5~8 uSv/h ~ 8 (UM I ENM 53)
~15 (QIH ZEof|A S'HotA|Of)
~36 ( XS EOIM SL0LAI0)
30~ 45 pSv (SE0A 50| 12] 0f3H)
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Q2|= &FHFALA (cosmic radiation)o]| &
=57 Q&L )

X|2H(4th5R) LA M (Terrestrial radiation) 2t S3=8IAH (Cosmic radiation)
ILotoh BEAMMZEO| Li2tEE OHX| MIHE7tR7?
Be2jAo| of 52 X AFMZFS 0| 90 uGy/hO|Lt &[0,
X|F0l| M AFEO| E20kh= 1 5 71 =5LICE

(@0 e = oy — |

fujo

AQA
B! O

01%0.2
% oS 2ot i
0. 2(”3"'") 0105%0'3

n%!él 0. 4 ol )~ K
0:37("=)

L @2"’4 .
010270.4 = K 3

AT/

Ci3hel= 0.05 ~ 0.3 psv/h(~pGy/h)

')@E‘JQ] 27t SEAM AR ZEA| ZHIERNe, Integrated il g Network, http:/fiemet kins.re.kr/)
== Aoy sy ¥R | MERGGyM) | 2t A9y _ xESY AR | HYB(GY/MN) |
2 :009~0.17 | EEE | 3% | ERY Y M 7008 | 0.02-04 |

sapy Jolatmal(Guarapari) DLpRto|E 23y 7.39 = Alza, opeats SLpxto|E 2aj 108 0.2~4

HH:0.09-90 | qa | myz(ramsar) eH: 0.2 0.07 ~17

| #%  |gAY0angjiong, BSH)  BuMo=UxR | 8% | 037(8F) | olgA% | ymLo(Campania) | shis s602t | 0.2(83)

ol dagas autols @2 002-04 | Agx HA(AIps) Ol HAMSlY(Ra-226) 309 0.1~02

% PGy = pSv (MZLEMOIXL ~1 Sv/Gy HE) Z%{:UNSCEAR 2000, Annex B Table 11



KO HFAIA (Natural radiation)o]|

EEEE SFULIC

O XA A0 == 5= Bt =X LT
MAI B2 2.42 mSv/'H0|H, LE|L{EHEH2 4.07 mSv/i A YLICY.

» =01 CH IR = (risk)? H 5215101 21ZL| 2~ 3mSvIS E2 ot X1 =2 OF 1 mSvS2t
© PElEt=2tdef X0| Hot =2 HY

0 <XHQ BIARM T|ZE M| T > (T+Q]: mSv)
H2l(mSv)

3=

>
=
—

X[ 2

ux
]

U, Th
2=

[

-1 )
EE

|
K-40
a3 U,Th
o
A o

0.39
0.07
0.41
0.48
0.006
1.15
0.1
1.26
0.17
0.12
0.29
2.42

0.3~1.0

0.3~0.6

0.2~10

0.2~0.8
1~10

<Q2|Lt2} XtQ1 HEALAMOY| Of3H M2t >

—

SEYAA(6%) W SAHELMA(11%)
W X|ZtuArM(26%) W 2HE(57%)

£7X: (1) UNSCEAR 2000, Annex B Table 31, (2) 2009 #1=201H2 |2 xt2
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7) X (Background)FAFA 2F-2-
Yol=mta?

OIZ At

—
O|EHAN + HUAL(RIRIZIAIA 5) AR + HOkH| ALY S8 TgtBiL|Ct
22| 4 210 0|0] EXHSH= HAHSS 7IH HARMOI2IT BILICH

1. o] UrARM

QA SIA Y 207, KTt S)2t A R SF Q| YAt

(QIZHARAC] CHEZO0|LE 0|2 2HOZ ALZSIOE 1 SHIES HOZ FR6HK| %S
2, AHA LEEALM

URIHLT A, YARIOIR SAHE), 247 S HPAIA +HITHIZAHHE| S

3, HOHAH|HIARA

BHEHBBHYA EHOPIHI(T L/ AH)

<HARMTICH QA OIBIZIAL Al AHLZ> OIHYAR 2X(0]2) >
=l My(msy) | HEGIEREMV) 5% 27°
gHCT 10 i 3% it
=T 3'.‘iI %“H‘i'
TEETES 4 1674 AN
AEU ZYE 2 8Ilg
F82CT 10 3
HEcT 10 3
B5CT 8 274¥ HITEICF=
72 AANES 0.005 i ==
MECT 2 87HE :_%Qilﬂtﬂﬂ £)
S4Uc 0.01 1¥ ;ﬂ;:ﬁa
PET/CT 25 g
SM(3LR) ZYUEY 0.7 3HE cHo|st HIAIE
PVETT TIPS 1 AT A
a4 2y 0.7 374¢

= M2F 6.2 mSv/A

£7H :Radiation Dose in X-Ray and CT Exams, https://www.radiologyinfo.org/en/info.cfm?pg=safety-xray Z£8: 0]=2, NCRP1602] 121 1.1
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