Assessment of Artificial Radioactive Contamination of Jeju Soil
through "'Cs Concentration Measurements
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Abstract

Various artificial radioactive isotopes were distributed to the earth atmosphere due to



the nuclear weapon tests in 1950's and 1960's and the NPP accident. Thus these
radioactive isotopes are detected even in regions, which are away from nuclear
facilities. In order to estimate these effects, this study measured the s
concentrations in Jeju island. YCs was chosen as its relatively long half-life of 30.2
yvears makes the element last longer. Through the literature survey, the characteristics
of the soil in Jeju were reviewed and eight sampling sites were selected by regional
and soil-color groups. The soil samples were prepared by the standard sampling
method. Using the HPGe detector and MCA(Multi-Channel Analyser), the gamma-ray
spectrum analyses were carried out and the YICs concentrations were determined.
Simultaneously, pH and O.M.C.(Organic Matter Content) analyses were performed as
they are important factors affecting the “Cs concentrations. The measured *'Cs
concentrations spread 2.333-9.402 Bqg/kg and the measurement errors were estimated
to be 1.36%. These results seem to be similar to the national “'Cs level and
correspond to about 1/2000 of the limiting values described in the Atomic Energy Act
Decree, showing that the effects of YCs to human and environments are negligible.
The *Cs level correlated with the O.M.C. showed a clear proportionality. Thus the
organic matter in soil absorbs l37Cs, limiting the mobility of ¥Cs and resulting high
YCs level. Also the comparisons of the results with similar study performed by
KINS for nuclear facilities sites show the higher Cs concentrations of Jeju sall,
which again can be explained by the high O.M.C. of Jeju soil as it had been formed
by the volcanic activities and the volcanic ashes are less efficient in removing the

organic matters.
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dEAd Yo F dEsagrh. Az Fe Vs 44 A& 4718 % £ pH
Z4& A% HHoE g 1~2 kgl & o™ Alm A Ui M FHOE F
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Table 2. Specification of HPGe Detector.

Specification Type
Model (Canberra) No. GC1520
Rel. Efficiency 15%
Peak/Compton 40 1
Resolution 1.71keV(FWHM ; C0-60 : 1.33MeV)
Cryostat Description 7500SL
Geometry Closed ended coaxial
Diameter 47mm
Length 471mm
Active area facing window 17.9crf
Distance from window 5mm
Recommended Bias Voltage (+)4000V dc.
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Fig. 11. oYX xLA Spectrum. Fig. 12. Background Spectrum.
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Net Counting Rate (cps)

Activity(Bq) = Counting Efficiency X v —ray FEmitting Rate
N, v N n
Background Counting Rate : t_b + n b= n, + t_b ,
b b b

N, N
Gross Counting HRate : t—t + ! * i
t

Net Counting Rate : (n,—mn;) £ % + %
t b

o71M, N+ A= Background® #AlAl, N, Background®te] AlFA|, ne= AR
Background®] A4 &, n,© Background®he] AlG&, t,= Al59F Background® 7lGA]

7F t,= Background®te] Alg=A]7ko]t),

A7)0l AL o]gsle] 7 B AqFH AHoMY AFEE T IO REE
Bics wiale 22 sl 2 A dist At 23, Algte] A58

S FEE Ak o
Fe Ao BA e Aor st mebd & A= Al id A A=
A7l = sholnh E Wask o] oF I Ao vHg Aow =Ryt oA
A HEs A2V F9S F Hes ol&ste] AdE Aldsdal Al AEE vaA
AA 37 wEelgha o AT

£ Table 3.9 HEFWH AT



Table 3. A5& 2 ¥Cs WAls 5= (Ba/ke).

=3 ) 137 HIAL = 2= T

A i AR counts) | Bt 0 ] B
HE R AFA 5 3,063 0.0403 3.153
WeE SAFE THS 8,813 0.1179 9.402
E2Hs G FAE 7,493 0.1018 7.968
THe AT EA SHE 5,298 0.0713 5.582
2R GA T A S 2,308 0.0298 2.333
AP E| AT HS 4,957 0.0666 5.212
MELE AFA BN s 4,815 0.0646 5.058
AALE| AAXEA YxEs 6,251 0.0883 6.618

="y Ycs Al yro A+ X FHAE 5666+2.335 Ba/kgol 1, W9 = 2.333
~ 9402 Bg/kgo = YEYT Wl Eo|A 9402 Bg/kgl ® 7MY & F£XE HJoH

&5 A 2333 Ba/kgoz 71 A yElET o] A3t 20024 A ord &Y
o] 9x}e o] &AM FH e B A =AH3 <0961 ~ 850 Ba/kg [6] EU} thA =
o g 93t

Avte R o] AL FABEFO weh A AF 2R Be F71% ¢
L AH o] o wol APy wole} wekEh

s A S48 A
B Am AH AMel BE 24 549 24 43S Table 400 Lehyelt
Table 4. 715 33} pH
- & HEE | HeE | EAE [ 745 | BEEE |=XZLE| ML s |[AARSLES
pH 5.1 5.0 56 55 55 477 5.8 45
7158 2H(%)| 12.3 24.2 22.1 15.2 10.2 14.6 14.4 20.8

B *‘3401]/‘1 SAR AFAEY BFHA = /)T °F 73.313(counts) H L, FoiEFHA
AT ) =1/yN)E  0.01364(counts) ZA < 136 %t & AFoNA ZHH
Bics WrAbs mEe] W97} 2333 ~ 9402 Ba/kgo R AFEI HA F& Aol w
2ran 249 s v AH A" we 4EF Aol: dEhdh o d
dH A g v o] s HE 9 5718 qlapote] HEo| wrebA o]E o] AAH
o EY 5A4e 9o 4ua + vk 2 APelA 23 EFolAe pH 2 77
23 YCs WAls swele] BAE Fig. 21 9 Fig. 220 JERATH Ed E e
S8 F YCs BEo] AAAAZ Fig. 230 =48
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