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Abstract - In this work, we investigated distribution of the natural and artificial radioactive
nuclides and level of the regional background in soil in Busan. For 45 points, the
environmental radioactivity concentration of Busan surface soil is 14.38 ~ 57.03 (mean : 33.95)
Bq - kg™ for Ra, 2241 ~ 8658 (mean : 51.08) Bq - kg for Ra, 22364 ~ 1332.30 (mean :
66861) Ba - kg™ for ®K and <033 ~ 33.37 (mean : 13.74) Bq - kg for ®'Cs. Also, in order to
investigate vertical distribution for radioactivity, we examined radioactive concentration with
mountain height. But there was no correlation between radiaoactivity distribution and mountain
height. The Ra/”Ra and “’Ra/“K concentration ratios were 0.68 = 19 % and 0.06 = 34 %,
respectively.
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Table 1. Environmental radioactive concentration in soits in Busan (Bq - kg™

Nuclides Range Mean = S.D. Worldwide range[?2]
K 22364 ~ 1332.30 66861 + 27592 10 ~ 1600
““Ra 1438 ~ 57.03 3395 = 1040 1 ~ 43000
““Ra 2241 ~ 8658 51.08 =+ 16.08 1 ~ 900
¥'Cs <033 ~ 3337 1374 £ 976 -

Table 2. Environmental radioactive concentrations with height in Mt. Kum-jung (Bg - kg")

Height(m) “*Ra “*Ra YK NCs
120 3805 £ 245 4321 £ 123 102750 * 4492 61.65 = 2.70
190 41.16 * 2.87 4712 * 096 73226 *+ 32.65 21.09 £ 0.29
260 3184 + 245 4968 * 165 86154 + 37.83 5291 + 234
330 26.76 £ 1.93 51.35 + 1.05 77812 * 3473 4815 * 2.20
400 4393 + 275 5075 £ 1.67 89365 * 39.12 115 = 0.19
470 2799 = 2.03 3621 £ 0.84 562.66 * 2547 6357 t 285
540 3994 + 252 4365 t+ 1.22 946.78 * 41.49 46.37 = 2.06
610 3528 + 239 38.16 = 0.99 593.99 = 26.81 2692 £ 132
680 36.49 £ 2.32 4125 £ 113 885.27 * 38.83 3957 + 175
750 377716 * 260 42.14 + 063 740.03 £ 32.94 53.87 £ 2.39
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Fig. 1. Typical gamma-ray spectrum for soil.



444 BATRRBeR

3 Ra/Ke Evl(FAH £ % E%J&z})‘
Z2 068 = 19 % 28T 006 £ 34 %A
Anagnostakis et al.[2]o] 2l&t®d 9 nl&= 247
110 £ 44 % 283 006 * 56 %, Miller et
al[131¢ Z+zk 0778 007, 282 UNSCEARI14]
& u)3o o 1159 011 2dx FZ i3l
0769 00691 Aoz BIFAY. PRa/Rag
Frule Add wg a1 AHol7} Yehue RE
g £ glon, RAXNGLE Miler et al[13]3
UNSCEAR[14]9] 39 Z¥9 &3
PRa/K EEHlE BATAEY Aot FAF
o8 fAg AL ¢ 4 Adh. Murray et al[15]

of 93td “6'51'5]7‘] %e FAgY ASd
Ra/PRag) WAbg HlE 055 £ 00591 AoE

2asded, FAAY E°&94 el 3 w7t
06824 vl FAteta, £F o] Hle AH ¥
ol ta A W] uw"’- A ALY A
(labeDZA AHgHE + Tt B3k

70

Radioactivity of 22®Ra (Bq kg™*)
8

10 20 30 40 50 60
Radioactivity of 2?°Ra (Ba kg™')

Fig. 2. Radioactivity of “*Ra and Z’Ra

@
8

1000

~
[=3
(=]

g

Radioactivity of *°K (Bq kg™')

100

10 20 30 40 50 60
Radioactivity of 22°Ra (Bq kg™')

Fig. 3. Radioactivity of ®Ra and “K

F264 FAFK 2001

Ego g AL #Fe TEE RAG
23, 29 20049 2ol yAHez PRad ¥
T} 271342 PRy WAlS BEE 29| 37}
e AL 2 4 Aok agdd x-F edE
pael A8 el Aolz, y-% LA PRa
o o2 Yed Aotk ®Ra/Ra Wils ¥
o}F & AABAE Y Yue A
o 4 9t} o)k BYH FHY EYA diMe
Al H)7L 9A87] fEojni15). #FuE 19
-3— 2Rad] W3 Ko BAlE FEE UEY A
Z%Ra«] l"Eﬂ' 27]_—5]. A% 40K9] ‘:Q'/\]-%‘
}mﬂQOEJWhP'ﬁ%%zvhlﬂq
2 ¢ 5 Qi ole B¢ 94 A% 2
AORA, didoz YA FEE YA
of Aold4E = §3 EWH| 35S

7] & o] tH15-16).
4 £

—

rlr

oﬂrm>ikn n)

ol X & rlr ol o &

N
=
ol
_‘_,

2 dF7E HPGe A&7 l%: 01%6}04 FAHA|
EgdA Hd 9 A3 :
1 Ay wades &
FAsAt. AaAH H§° 7}; 1.5'x 15
km’S 1 Bero e 1 g
A#stgen, gold oe
ZAAEE 801 m)A &

A AEL AAR3A ANEE
457 A Ao st E"c}a HoM 24
A7 AL 82 PRao] 1438 ~ 57.03

(47 : 3395) Bq-kg', ®Ra2 2241 ~ 8658

(37 : 51.08) Bqg-kg' 23 PKE 22364 ~

133230 (AF : 66861) Bq-kg'd ¥EE 714

W zuAly #AFY YiCsE <033 ~ 3337

(A7 : 1374) Bq-kg'e #A% FEE ZAH

geon, AMAAAA s=Eg ol otk

T8 Eold mWE HMAle BEE RAS AT R

JJMI ne HAbs wElek] gid FEBAE

Ze £ . AL HFo dig WA

1=‘:Hl— 29 e, PRa/®Ra?t ®Ra/ K2

247k 068 + 19 %T 006 £ 4 %P, ot

Miller et al.¥ UNSCEAR® %9 A9} vl&

3 gholdh,



10.

11.

Zagd
DR, A4A, BEF, =8, HEE oF
g, &8, AEHAF JdERANE 9 28
4 ouyed B3 97, BFARYAAIE
4, KINS/GR-190 (1999).
M.J. Anagnostakis, EP. Hinis, S.E.

Simopoulos and M.G. Angelopoulos, "Natural
radioactivity mapping of Greek surface
soils”, Environment International, 22(Supp!.
1), S3-S8 (1996).

. J. Porstendérfer and A. Reineking, "Indoor

of
Dosim.,

radon
45(1/4),

characteristics
Prot.

behaviour and
progeny”, Radiat.
303-311 (1992).

AR, AN, 139, 28, 344, A

“Rn% PRn HFo) o8 AEH% A4
T, HAR el 8 g 2], 20(1), 16-24 (1995).

.34, A8, #7383}, pp. 325-333, &=

7 AAEAE (1996).

W. Jacoby, risk  from
environmental exposure to radon daughters.
ICRP publication 50", Radiat. Prot. Dosim.,
24(1-4), 19-23 (1988).

"Lung cancer

. J. Michel, W.S. Moore and P.T. King, "7

-Ray spectrometry for determination of

radium-228 and radium-226 in natural
waters”, Anal. Chem., 53, 1885-1889 (1981).
KM. Kim and W.C. Burnett, "7 -Ray
spectrometric determination of
uranium-series nuclides in marine
phosphorites”, Anal. Chem., 55 (11),
1796-1800 (1983).
. o)A, §&Y, AWMA, BE 2 g9 #

e BRENS AE 2RHE £719 AR
R 5 A7, B3, 13(6), 743-750 (2000).

A. Baeza, M. del Rio, C. Mir6 and JM.
Paniagua, "Natural radioactivity in soils of
the province of Céceres (Spain)’, Radiat.
Prot. Dosim., 45(1/4), 261-263 (1992).

P.S. Weng,

"Distribution of naturally

137
Cs 2 K uAs ¥

12.

13.

14.

15.

16.

445

occurring radionuclides in the moutainous
areas in Tawan’, Environmental International,
22(Suppl. 1), S49-S54 (1996).

TE. Myrick, BA. Berven and FUF.
Haywood, "Determination of concentrations
of selected radionuclides in surface soil in

the US.”, Health Phys., 45(3), 631-642
(1983).
ML. Miller, J.J. Fix and PE. Bramson,

"Lognormal analysis of naturally occurring
radionuclides in soil and vegetation of the
Hanford area”, in: Proc. Natural Radiation
Environmental 1, TF. Gesell W.DM.

Lowder, eds., Vol. 1, pp. 826-831, U.S.
Department of Energy, Washington, D.C.
(1980).

UNSCEAR, Ionizing Radiation : Sources and

Biological Effects, 1993 report, pp. 33-90,
United Nations, New York (1993).

A.S. Murray, JM. Olley and P.J. Wallbrink,
"Natural the
fluvial environment”, Radiat. Prot. Dosim,,
45(1/4), 285-288 (1992).

K. Megumi, T. Oka, K. Yaskawa and M.
Sakanoue, "Contents of natural radioactive
nuclides in soil in relation to their surface
area”, ]. Geophys. Res., 87, 10857-10860 (1982).

radionuclide behaviour in



