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R  R19 5.1 0.53 4.1 0.15
TR R2.1 20 0.29 23 0.19
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EY R2.8 0.79 2.2
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Occurrence of radioactive cesium in water environment from Saitama Prefecture

Atsuro NOMURA, Takeo ITO, Nobutoshi OHTSUKA, Kotaro MINOMO, Yuichi HORII,
Shusuke TAKEMINE, Yoichi WATANABE, Mamoru MOTEGI, Sadaaki MIYAKE, Hidemi SATO,
Mikiko TAKEKUMA, Yoshiyuki NAGAHAMA, Saki KATO

Abstract

Radioactive cesium caused by the accident at the Fukushima Daiichi Nuclear Power Plant in March 2011 dispersed
are distributed, transported, and accumulated into various environmental matrices, such as air, river water, soil and
others over a long period of time. In this study, we investigated radioactivity concentrations of cesium-137 in water,
sediment and aquatic organisms in rivers from Saitama Prefecture and an ecological garden located in our center. We
found that the form of cesium-137 which contribute to changes in radioactivity concentrations can differ between the
rivers and ecological garden. Our results indicate that, in the ecological garden, the radioactivity concentrations of
aquatic organisms can be affected by the latest concentrations in surrounding water. In addition, that the radioactivity
concentrations for dissolved cesium-137 can be changed by the balance of cesium-137 elution from sediment and

transferring is to aquatic organisms, suspended solid and sediment.

Key words: cesium-137, radioactivity, water, sediment, aquatic organisms
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AT, BRSOk ST =2 TRl X E (H k)Y
ICHECTHEML 7z, FRRERESEIL, R20EBTHD,
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%, [ELE CERBCERE R OMBEN (115°C) TRIFLE,

WIETE F I, pH, B XIS (EC) | Rl A4 (S047) |
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2011 REAAKRER (FibthA KT $AHE)
2013 hEFEED PM2.5) AttERIRE L
2018 BE BATHAITE BERRERED4.1E
2020 FER OS2I A4 JLREEAE (COVID-19) DiRIT
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2008-2019 RETs—4—4— CN-30R
(A28 TSI/ 3 AT L]

2000-2013 Dionex 1620.7AS-12A, CS-12A

2014-2019 Dionex 16S-2100.7AS11-HC, CS-12A
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100%¥EH 3l b U C L JEME K (nss—) IR FE 25K D 7=,

S BT, A BMEE LRI,

Mok B it MK ORI R 2 BRI e — B O oD i
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—Mo2+
TAHE) . nss=Ca’ | nss-Mg®' L K. Na 12, L et 1o nss-Mg 1.0 1.1 1.0
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@ R CROEFMN) < Uik B854 R

2.2 B
LC/MS/MSHIE T 5720 OB ORI 7 0 — % 112
RUTZ, K BUBHIA~F YU Fid v/ mam A% C1000mg/LIC
FIRL ., ZD10mLESHTIC AW, BRI FTHIMLO~
XY IR E TR D IOBMER TR VAT NI — NP5
2 (Sep—Pak Plus SILICA. Waters#) IZFHEL . 0.5% 7 &b
BHRASFY L IMLTHE LI, 2Dk, 10% T B EH~F
Pl RS mLA IRMEE 11572, 1A R A 28 35U
T COBDAY ) —NENMZTLDHIMEL ., 200 u LICER LI,

A »UhFn
) l—é A=-bUSATA
1000me/Li=##R
(~FHrFEysonxs)

(Sep-Pak Plus SILICA)

05% Tt b AFAFY Y
amL.

#HC (10mL)

=H 10% 74 b wa&F~F i
8mL

AR —IERE
BiE-ER® 200uL
(ZREHARRT)

LC/MS/MSHIE
(MRM)

#) Y0042 TRRLEBE

M1 RREEO7 e —

F#1 LC/MS/MS DHIESA:

BB : Acquity UPLC H-Class / Xevo TQD  (Waters)
LC&AF
H3L : Waters CORTECS C18+
3.0mmID {E50mm HFE164m
L2 L] © A 10mM EFEETUEZ=UL B K C AR/—L
0 — 055 A/B/C = 5/35/60
853 A/B/C = 5/0/95
HILFRE : 04 mL/% EAR 10 pL
MSEf+
FrES) B ¢ 20 kv
V—RBE ;140 °C FTIIWNA—LaVBE - 500 °C
TYNR—aVHR 0 BOOL/BEM (BHR)  I—UAR . 50U/ (ER)
A7FALE : ESI(+) BEE—F : MRM
EZR—ATY (m/2) @—rBf , aUarIriF—)
1-nitropyrene 248>201 (32v , 36eV )

2. 3 LC/MS/MSTOH#T
LC/MS/MSTOHIESMEITR LR LT, A3 1{biEE
APCI(-) b4 5E1-=FaE LU LA ONPAHB I HTx 575

B ERBERZEE o #— T347-0115 B EEINZAT LfEE914
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std 0.1ng/mL
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gy Time
7.00

v e,
8.50 9.00

Q-flors e e e e S
4.00 4.50 5.00 5.50 6.00 7.50 8.00

X3 FEAEERWK (0.1ng/mL) D7a<h7F 0

A IR IR E O bAA AIEZESI(+) L Tl-=
ML 2 E LT, U N Y E 2 AT TEIRo
TeZ &G | TE BT BRI TITV., 01535 Ing/mLOEE
P C B2 B R ST- (K2), 3120, 1ng/mLEEHE
WO a~ 7T bR Uiz, E O TR (0.09pg) 725
FHUZRE T EORE FHRIF0.2ng/g Th oz, ~FH
TARUIZMEET M (GREH) 10mLIZ1-= 'L 5%
WESngZ RN X DEIIE (n=1) 1X71% Th -7z,

3 MHREE®E

FATHRE P ICEENS =L DOREERLE,
I-=raE LY OERENTRINTT A — Bz VAL
(BE) 233.3ng/g. YV A AL (BEM) 730.9ng/ge
B T&E, ENZ 0 o RE R ML, Ak
(0.2ng/g) THAHZENHB TEX I, TA—EBLZL VOB
B CHLBEMIZ - = Lo N EENTWDEE o
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FE2 WERERO I-=ha L LR

e CE KhE =

ng/g

TA—EILILDUF A REA <02
T4—EILIODoH AL i 33
AT oA AL KREA <0.2
HuoToSoA AL B 0.9
MEEEDH KEA <02
SMEVEBNH ik <0.2

il <0.2

DUFANASBEAITT DI EPMEESND N, BRI TH
HTENfEFRCE, WEMFENH CIXEEIZ BV Th1-=hnm
ELUAIARBH THY | B TAERL QRN LA R
T&ET,

KIFE CIIFETL DL A AN E OWRBHI S ENDH1-=h
2L % LC/MS/MS%E FIVCIIE 35 7 kDB 1T o7,
ZTORER, BBEIUUOREEICIVAELSI-=hrEL
DD F AN TOFEER DA E=F —TEDHTEN ATHE
Elpolz,

4 FE&H

TV A AP ONPAHDAETE DS ARE I, A il o
FENCIEH TEREEL, VU A AP DI-=haE L
DLC/MS/MSIZ X535 AT oo, EDOREF, RV
VHANDDIEI-=Ra e L B IHEARho T3 T
BRI DU ANDBIE = a e L U AR T e
R HOHBNAEZ D ATREMEN DD EE 2 DI, 72120, B
AELTZ iR BN D 2 e EME O RIS DT80 . SHITHIE
Bl ZENEETHD,

X
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