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Abstract

Radioactive contamination of sea water and crops was found in Minami-soma, Fukushima, Japan, 4 years after
the Great East Japan Earthquake, on March 11, 2011.

The leak of radioactive ®Cs, ®Cs, “K and traces of some radionuclides which originated from the Fukushima
Daiichi Nuclear Power Plant (FDNPP) accident were found in sea water collected from Karasuzaki ocean bathe,
Minami-soma, Fukushima, and in salts made by boiling and sunbaked (solar) salts in April, May, and June, 2015.
Various crops, such as citrus fruit, tomato, sweet potato, and persimmon collected from a farmers’ back yard in
Baba, Minami-soma, Fukushima, which is 25km away from FDNPP.

Quantitative analyses using Ge semiconductor detector and Energy-dispersive X-ray fluorescence analyses (ED-
XRF) found not only major elements but also radionuclides, such as "'Cs, *"Cs, and “K without "'L.

Especially, the crops (skin of Yuzu) still contain high total Cs (1,342 Bq/Kg). The high radioactive dosage was
found in polluted sea water and the salts at the Karasuzaki ocean bathe in Fukushima, can be a serious problem
for fisheries.

Key words: the Great East Japan Earthquake, the Fukushima Daiichi Nuclear Power Plant accident, polluted sea
water, polluted crops
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x1

IBOEHERLIEDTIER
A EREEHEHEBEEE,SERUABKEERL (> EERBFLLLE

] . . WEREE (Ba/Kg)
- —— &Y s H
PRELH W 1-131 TRl Cs-134 THRfti | Cs-137 TRREAH K-40 T FRA
N WatielEt > 7 — -
HTYIN HHIIE ACM 4/23 ND. 194 ND. 243 N.D. 208 ND. 3983
BtRENEE Y s — - |, | 49221286 0.02+1225 1916+16.72 | 31520=230.62
. A (ACM) 1649 1642 20.36 313.76
015 | OEEARE e
RS T) _
/92 (ACD) 5/8 ND. 69 78 65 251 7.8 260 130
BREE L > 5 — - 475677 31771089 | 369.00+111.54
e p— A% (ACM) 6/12 N.D. 810 8.06 1028 154.11
= A FYalt oy
NHTELHT € > 5 5/8 ND. 49 83 72 274 64 320 100
(ACI)
e HgeE -t v 7 — -
ol ok HHLE (ACMD) 6/5 ND. 186 ND. 233 N.D. 200 ND. 4064
5/14 i X 2Bk ACM 6/9 N.D. 2440 ND. 23882 5654  26.06 N.D. 52331
KHTF LIS & 2 8 ACM 6/5 N.D. 1153 2530 1355 10625 1247 | 30420 24966
ik ACM 6/9 ND. 186 ND. 233 ND. 200 ND. 4063
2015 i X 2Bk ACM 6/9 N.D. 1005 ND. 1186 1422 1073 | 267.14 21542
6/7
230+1394 28302060 | 344.35+23424
- | Y
KHFLIC X 285 ACM 6/12 | ND. 1542 1656 1994 202,90
270 /132 B U PR K FE 2T 0 3 ACT* 9/15 N.D. 1900 - 19,000 | 4000 - 27,000 N.D. - 460
W32 Tazaki et al, 2014
B :Bahi (#>H¥=7) OKHIEICHRL -8 LUHRO M X7 TILEEDIE
. . . . HEREE (Bg/Kg)
SR 05 e WsEH a
[-131 FRME | Cs-134 FRUE | Cs-137 FHUE | K40 TRl
Bahi (# v ¥#=7) @ ACM %5(;112 939 1{;‘;@ N.D. 1918 ND. 2434 ND. 36667
KHIR R O .
ACI 5/8 ND. 57 ND. 81 ND. 82 ND. 130
43231860143
ACM 6/12 | ND. 2936 N.D. 2951 N.D. 37.09
g (4 A5 Tv) O 558.73
ACI 5/8 ND. 83 ND. 12 ND. 12 4300 180
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K2 EEREEASHRIIXESEORIRTHIE L R ORESERES T

HEkE (Ba/Kg)
Vi 7 1 BE M H I 5E 2 R AN Sy NI 27N SRR AE 3D fii %
Csl34 | Cs137 | &it#
. Nal (TI) i |
ooz |TUEETH g01051 | voru—v o | 726/me | 986/6s | 7Lz [ RATRL K OTIE LG
(CAN-OSP-NAT) 7 A/he
T Nal (TD) BRSO Y — = U |35 O RO e E R
INEaN byy_ | 2012713 | ¥ ¥ FL—¥a Kl | ND/osgs | ND/oss ND ;w 21 100 Ba/K )
(CAN-OSP-NAI) e
] Nal (TD) WESE 5 O L A -
pyvqx |PUEITH 2012713 | vor L= s sk | ND/o | 96455 | 964 |EHoBwEg |0
(CAN-OSP-NAT) A/Re
) AT Nal (TD) W55 O B - DA
iRFE Yoy | 2013122 | ¥¥FL—v 3 Huldt | ND/ssi | ND/773 ND WS ORESERBUN || S
(CAN-OSP-NAD) vEE
(WD OEETETT - HORUKIZ10 Ba/Kghl T
HFK g | 2013716 GEM20PAT0 ND/0s | ND/o7 ND BHOBIA | T~ 8m:
ke e A FORDKIZ10 Ba/Kgll T
£}
$#EK it | 2014730 | Gelubiamz ND/os | ND/1o ND|mgomn [0 P
. TR TER Nal (TD) He A R
ERE T 0| 20131112 | ¥ 71— ol | ND/ss | ND/sss | ND |msorssm o
(CAN-OSP-NAI) VRS
. |EREen Nal (TD) Fo A el
b7 20131102 | v o FL—v s b | 575/ | 134/5m | 1915 |mHondkE |0
(CAN-OSP-NAT) e
e Nal (TD) .
w7 | OV o011 | v r s o | 479/50 |1023/60| 1502 |BSopdig | LRI
FEHE LV H — (AFT-NDA2) <100 Bq/Kg
R, Nal (TI) .
3 51 Wil I
T o fi]tf ‘frf Ul 2013024 | v oL —va vl | 586/7 | 177/45 | 236 |EHoBEEE iﬁi?;i/'iﬁ
(CAN-OSP-NAI) VRs
. T Nal (TD) T
piEse [T g01498 | vyar—va b | ND/es | ND/zs | ND o |msonkeem| o
(AT1320C) e
L |EHEIEEE Nal (TD) Heshia 1 B
Beon | 201498 | ¥y FL—va Mm% | ND/iogs | 124/103 | 124 |BHoperk
- <100 Bq/Kg
(AT1320C)
N — . Bl 7o
13955 7‘1” R 00131010 | Gepgiktimz | 1000000 | 2200000 | 2172400 b v g g | i
v — ND 15,000 - 17,000cpm
: T e
1Sq ATy k| R 00191020, Ge s 400 800 |7 2 A0 e s it |
try— 140 120 - 140cpm
ND ; W, ND/o79 ; RO FIIMMBERE  * 5 HIGFIL - BEE w2 (2015)
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v BT  Bq/Kg 05 IR R, 90 5 5 i O

5 58 45 131 |Cs-134|Cs-137|  K-40 (B | i

4R ND | 2623 | 505 ND 300 GM  |Sm-153; 341cps Ru-97; 117cps
2% WEHOA | ND | 191 | 3765 | 2063 4,000 GM  |Br-82, As-76, 1-130, I-133, Ba-140, Sb-122: 109¢cps

H AR 5 1211 +056 1+593 7,258 Csl

B - flize X 1342+ 615 1+512 92 Csl

Eogi ND 54 110.7 ND 300 GM  |Zn-69m; 16cps  Te-132, Ru-97, 24cps
HaA wWEHOA | ND | 396 | 807 LTD 4,000 GM  |H£180, Ru-97, Te-132, Ge-77, Xe-133m; 78cps

RAERS 218+131 1+877 4,151 Csl

B Mk 274130 | 209+378 | 4506 Csl
FHRILIE B A | 4FR ND 2+4 1+£49 | 172,800 Csl  |Ag-110m, Ag-110, I-130, I-132, 586¢ps
SR 2 o | RIS ND 3+8 1+89 | 187485 Csl
21X B - fliZe s | ND 1+6 1+69 86,574 Csl

ND ; Kt LTD ; & s RS A fni 2013.2.23. %€

5 J5 s

¥ GM=CAMBERRA#:#E 7L~ =7 28k i il 2% (7500SL)

% Csl=Polimastertt# BEKE Csl ¥ v FL—¥—

ARANZ LVEZ Y — (PM1704)

K4 BOIRIVF—SHEEEXERIFER (FHESHEBahiDLLE)

XK

Wk 1555 % mass % T B GIMTRR X o HAALHT
=S Cl 54.5 0.03424 CI-KA 632.8742 48.6327
EipiE Na 24 0.02431 Na-KA 102.1327 21.3936
Mg 9.58 0.01434 Mg-KA 67.658 8.5497
S 4.31 0.00276 S-KA 254.4654 3.8441
C 297 0.22816 C-KA 1613 2.6482
Ca 2.34 0.00535 Ca-KA 25.6362 2.0871
K 2.04 0.00531 K-KA 19.7577 1.8243
Br 0.206 0.00122 Br-KA 79.3581 0.1836
Al 0.0506 0.00383 Al-KA 1.3745 0.0452
Si 0.028 0.00151 Si-KA 0.6598 0.025
Sr 0.0259 0.00102 Sr-KA 14.9471 0.0231
Fe 0.0117 0.00262 Fe-KA 0.503 0.0105
P 0.0065 0.00102 P-KA 0.4252 0.0058
‘S Cl 53.9 0.03379 CI-KA 602.8263 46.884
XHE Na 20.3 0.02305 Na-KA 82.8273 17.6695
Mg 115 0.01404 Mg-KA 83.1244 9.9657
S 5.18 0.00289 S-KA 298.0476 45087
C 342 0.23524 C-KA 1.8262 29728
Ca 251 0.00582 Ca-KA 26.4296 2.184
K 287 0.0089 K-KA 27.0219 2.5002
Br 0.224 0.00122 Br-KA 82.5715 0.1945
Al 0.045 0.004 Al-KA 1.2628 0.0392
Si 0.0436 0.00145 Si-KA 1.0083 0.0379
Sr 0.0241 0.00105 Sr-KA 13.3155 0.021
Fe 0.0123 0.00266 Fe-KA 0.5047 0.0107
P 0.0041 0.00105 P-KA 0.2633 0.0036
BoHYZT Cl 60.6 0.03517 CI-KA 680.0122 51.7195
NEKHIE Na 21 0.0233 Na-KA 86.8695 179131
Mg 123 0.01494 Mg-KA 87.8816 104572
S 261 0.00217 S-KA 120.7209 2.2261
C 261 0.23797 C-KA 1.264 22261
Ca 0914 0.00422 Ca-KA 94283 0.7803
K 0.176 0.00374 K-KA 1.5454 2.5002
Br 0.181 0.00119 Br-KA 67.2617 0.1547
Al 0.0893 0.00624 Al-KKA 2.1028 0.0762
Si 0.0549 0.00146 Si-KA 1.2411 0.0469
Sr 0.0305 0.00098 Sr-KA 16.9889 0.0261
Fe 0.01 0.00272 Fe-KA 04128 0.0086
P tr. tr. P-KA tr. tr.

tr,; trace
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