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HDOENTWE, ZOBED—2TH2 7YY L-226(226Ra, T1/2=1600 4£ ; LRE 0.5
mBq/kg- Gd2(SO4)3 - 8H20) IFBEIC v FMIEIC X 2 ERIEMSHEZINT WS 1), LAl
ZDJETIE, BNy 7 2757 v FEREECHR BB oBPER 2 03 e 35729, SK £
VIICBAT K100 b v OREEAS F Y = L4y FHO 226Ra & HIE T 5 ICIIBRER
filf L R 2 2 P 3B L e B, 2 CAWSECIIMREES FY =7 L@ 226Ra % HiE
ST (ICP-MS) THUICHIES 2 2 L # HIW L LT, ICP-MS D& E(L L g A F Y =
7 L6 D 226Ra DA - IEMEIC O W THRETL 72,

<ICP-MS &> 77 X<v~DilFHE AN LB X U077 X~ itk 3 T0HD
A A ALRER Fic X 3 mEEAE HiE L. OFFREROBAB AT F 74271 YL
LLTREZ 77X~ ICEBA, Q7 7 A~ EHEIED P —FONEELE(2.5 mm—2
mm) L 7z, BT, R ~0 4 4 vigh@sh#Em Ex Hi e L, 2@ o mE 2tz
572, F7-. BAREREY 72 0 OoFERE AR ICNT 2 RE FREEIEL. #7794 ¥ —0ff
HICOWTHBET L7z, 2N EFNoLFics ) 2 BERELFORENLEEEOF 2 —=
Y UETIT V. BRI 72 ICP-MS D& IC X 3 226Ra DER TRA 5, HEAWEEAS F
V=vroE% iED -7,

<226Ra fliH - #BHE> WEEE R AR T Ra WA EIR ] o @& RE (AnaLig Ra-01) O Fl]
CH7 0 REORL Z2HBICHREEN F ) = v L2 BNERME L. 2N NORMBE % Ko
% Z & CROE R & 226Ra MIE IC LB 7 i NARHAWR R % JAE D - 72, SEATHSE 2)
T Ra OEIEF L —H—& LTHWOLNRT W Ba ORUNERME(133Ba) 2 v, 517 4
ICTIE T 2 B E LW T 2RO RGO RE L 2 T 72, T2, BlEICE Lz Ra %
BRON D71 [MIS % 5k & LT 0.03 mol/L @ EDTA I X % iAHE & JEANEE + @i
IKFRIC X B EIRE R % 3k A 72

<ICP-MS &AL > AR o BABAL CRRE GREE DR, b —F D[ vz 7 &
—ROPIE, BEZELIC XY, BRI T 72 ICP-MS o) 30 f5ic LRH L7, &
DI D 226Ra DE=E FRfEIL 0.48 ppq TH - 7z,

<226Ra fhiii - > WREEH F U =7 203 2 mol/L AHEEIC KT L Tl b WM 238 < (1)
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109%). ICP-MS DA & 226Ra JITE ICHEE A B E 1349 350mL & FHR S 7z, s s
BRICEES 2L WoEE, BIGER & BIEIR Z ICP-MS CTHIE S 2FED <+ U 7 Z%)5%
ZEREL7FER. 3 280EE 0.75 mL, J#E#) 5 mL/min T 500 mL @ EHATR % 8
L URTHEE + @B LKk 3R I X 2 BI04 < Ra 2 [N T % 5EPHEBE CR D3 L < Ra
A - BT 5 R I L 72, CD%MFICE T B 133Ba 0K (IX 89.7 * 0.4 %, T
& L7- Ba DEIEIL 854 % TH o7z, SHITHEAZEINEORN 2 HIFLAEZIT> T
W ke bic, SK-Gd ICEAT BT F Y =7 Ao 226Ra ERE1T 5,

[Z% 3R] 1) S. Tto, et al. Prog. Theor. Exp. Phys 2020, 7. ; 2) S. Ito, et al. Prog. Theor.
Exp. Phys 2018, 6.
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TEEAICX 2 Cs-137 FiHIcBAT 22 =4V v 2L LT, HGEE XY EEERETIIR
EHX % i USLE 71 v M X 28LHlAfTbhC &7z, 2011 47 A2 6 2014 £ 7 A
T, X OICBRAMEE AR, 2014 4E 12 H2> 5 2020 4E 12 H £ CIUKERX N o Mt ¢
Ml X N7=FAEIC X o T BREHTORFHEM <X, K& & et 32 Bidho Cs-137
BENHA L, SO IR X > T, it T 2 LW o Cs-137 BE T —HIRERA L, 2
DHITIERBRZLIZZED bW LWL IS Rz, T hic, TIMRAERICBILT
b, PREFTR CHIKS 2 LIRER DT BBNRE H 729 O LR EAMET L Tw 2
MICH 5, AEFRWIETIE, E=2 ) v 7O TICH72Y, USLE 7'm v b NCLEEWmE
% L. BRYETR OFHER - REHEMIC 515 2 TR bt (SHS . BREKG
. RIPEAHAK, RiPRA Cs-137 IREESE) DMIE 2T\, g TOMREEHTET 2 Hl % 2
2 2HME L,

Cs-137 I DB AICB L Tk, BRYETIZZE & I WIREEIR i L T 7228,
PRt 13 20cm EE £ CIRISH— DB L o 72, FHiC, BEE 0-lem OB IZIRTIC X
D #12% (45Bq/g 2>5 0.96Bq/g) I THA L Tz, RO Cs-137 fEER £ 100
kBq/m"2 TH Y, FREFION 477D 1 TH o7z,

THEOBLAEICBI L it AR PR D@ S N2 B TcH 0 . ATFDOFEITT
WIEIANC B o 720 BREEETIZ SRR S 2.7% &K < SERLEKIBECD 2.9 X 1074 cm/FD & K
MHIANC B > 7225, BRYIC X 0 PpBik2s el S (KU 33~38% )., BaRIEKIRE D EH L
T3 eHAREIniz (21-3.4X10M-3em/F), 72, BREICE D U F - HRDE > 238400 L
TH Y., BREANIIL X DO BEEEAD 20.8%75 > 7-Dicxi L, Y41 38.1%TH -
72 fn Bl 3 & OERERR I X 0 B E% O 1% 2 mm DA L 0.5-2 mm, 0.2-0.5 mm,
0.063-0.2 mm, 0.020-0.063 mm, 0.002-0.020 mm, 0.002 mm A F® 7 2Ic4rE L, Zh
ZNOHFHD Cs-137 BEZHIE L 72 & 2 A, FRYHT - Rt & D IClbi 721z & Cs-137
BB WEF 25580 & iz, & IS BRYHT O LRI S (m”2/g) & Cs-137 #2 C(Bg/kg)
DRfRIL C=15164570.61 & IEH I @\ AEE Tl X 11, He and Walling (1996) 234 ¥ U X
FAPEE D HIE TR L 728252 0.65 £ L ETH o720 — . BRIC X > T2 Y — v ok
oMW FAAI N 2L, REEZOREM L Cs-137 REDOBRIX
C=723870.90 2 Z{L LT3 Z LB L2 & 78 o 7=,

2. WX
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Gz
T 2w 35 I PR R e s i X v BETh Il I s, 3 v 131 132K
HoOBEE oI FEOBHETEETH 577, WEIS RO FHRERK L EIWCHE L
BmONE R kv, —77 TRV HE-129 FHEHARVZORIICET =2 v IHRE
5CH 50 ALFIREER DO ERICE o TW AR WIFZEA % v, I 7 F I3BERR o4 b
FIREREL D 2 L 93E 2 b, FHWIHOBRE LRI 21788 2 {848 3 5 L bk
RO Z0ZERR2 2 LIZEETH 5, I vHE 1-129) FRPEEETH
7o BREIL OV ORI EHI AR EECcH v . BRI (IhEZRE &0 AMS,
FHEEES 77 X~<EBOH ICP-MS) ZHw-llEnRKAbLNL TS, 2hbDEBENMT %
119 7200, R & 2O RTER T Tw3, L2 L, Zolikcikeay
FxEIAVA & I L TS 3 720, {LFREFIERD TE Vv, £ 2T, Kiffk
TISHE 2 v BOFEREOMRIHZITY C L HWE L, EXULENFiEICX 22 vHK
DEGE DR Z R ATz, AFETIZI VWA A4 v 20 e L CiREmKR~D =3 71k
WA F v OIEEZEEIC O W THET L 72,

(525%]
Nal BHERIC X 2 3 7 3H-125 ORINEE KD 5 720, I 73 125-1 % 3-3000 Bq/10mL &
25X ICHREL, WEEITo 72,
BRALAHEIE X T 4 2 7B (¢ 3mm), AR, R—HE(CREM (+0.197 V vs SHE)
X NZENERAER, MR, SHEEMBE LWz, BERRT v A A -2 =T 77
vavyzpl—&——KM (EC-stat 101, EC 7wv v 74 7) MW/, 10 ppb IV
127 i (pH7.0) 12 W T +0.20V CEEMEM (CPE) i AK 60 7ffT-72%. V=
TAA =T HRVRZ AP — (LSSV) ZICXVEITTEREZIEL 7z, T HIC, I vHE-125
DK Z KD 5 729 300 Bq/ 10 mL & 722 X 5 1C 10 ppb 3 v H-127 RIS 2 7z, &
DIFHRIC DT 0.2 V T CPE % 30-180 Z3filfTV >, HIEH DIAEWRIC D > T Nal CTHUNREH]
EZITo 720

CLES|
Nal ORI X B L2 40% L KFE o7, T2, BETRERE 2 10Bq/ 10 mL % TH % &
AR OFRENKE K hofeccd, ZOREZSHOEMICEH T 2RTRAL L,
3 v 3#-125 OFEWICDOWT CPE ORI %28 2 TEM~ DRI Z KD 7GR, L% 30
BC—E LT oT, T OFERIZI VHE-127 ICB T 5 B ORRIKEE & RfEodEn %2R
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L7z, 72, 3 v FE-125 ORUIEIL 80%IRE TH SR ICEIUITE oz, Tk 3
T ROBEDNBLREKIGICTFG T 20 eEz2bN5, O enbATHE-12T ORE
L3y #-125 OEIE L OB E SBIRET T 2 BER D 5, 72, BFf %4 2 T CPE %17
o7l EDIAVH-125 L 27 FRK-127 DEIERICITEMRBERIKY o7, 2O b5
[l D FERSAE T ¢l CPE B RIMESHNIZAR T b2 L iR b, Skid. ki
DT 2T - 729 2 CEREGEHCEA L Ca v R Z2EINT 2 720 D5EMFIcow T3 %,

2. X

Shinya Yamasaki, Hikaru Saito, Tsukasa Nakamura, Kazuya Morooka, Keisuke Sueki, Satoshi
Utsunomiya, Gravitational separation of 137Cs contaminated soil in Fukushima environment:
Density dependence of 137Cs activity and application to volume reduction. Journal of
Environmental Radioactivity, 246, 106846, 10 pages, 2022.

Shinya Yamasaki, Satoshi Utsunomiya, A review of efforts for volume reduction of

contaminated soil in the ten years after the accident at the Fukushima Daiichi Nuclear Power

Plant. Journal of Nuclear Science and Technology, 59(2), 135-147, 2022.
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1. &

EEHE R HREITHEIC X - TRE S NzKHar D 1291 CEREE : 1,570 JT4E) 3. &
WALZEIETES 137Cs & DZEB D K OB b, D O iR~ DZEE) 2 KT i
B2 b BLERABED 1 5 TH5, 137Cs ICBIL T, BRABSEZR LT 785 Hik
BRI REAE L L CHRICHE T2 2 N T2, 1291 o KB ICI 2 BE % Bl
HIL 7260130 7, HIEEE & 13 2019 4EFE, 2020 4RI PR 1 CEREX L 72 K& EHT 2w
THWTZITV, 137Cs ITHART, 1291 IZAFREL L TR 28IAAE W L& &R L
720 THH DFERICE-S T, European Geoscience Union General Assembly 2021 3 X O
HAMBREERIAEG RS 2021 KBV THERETR o7z, WEFEEE THOMRE L
REI R TIE 1291 OEBSHNIICES2 o722 & 205, 2021 4EREIZ, #50dE 0 Hilfo
1291 D& A HTHICEREL L 7230k & i S & L PRI & 55 & L 72 90
BLOHKEITo 72, OFARE L7=DIZ 2016 4£8 H 16~17 HDHIK A <= v b FfiCHTH
JUTT S D ST A TR L 72 KGR 2, BREBtARIC 351 2 oKt l: 206 km2, 115
1291 Vi & 1% 0.093 Bqm-2 TH o 7z, Kikklx Aith L <727 15 X A Ehc o
WO, WERE F ¢ L AR 7T, BB %2 4T\ DIRERE Bk i€ 1291/1271 b % M
i L. ICP-QQQ-MS #F\wC 1271 EE A HE L 72, BAEHRE 1291 R o P I
1.8x10-4mBqL-1 (n=4) , BEYE D 1291 BE OF{HIZ 4.1 X 10-3Bqkg-1 (n=4)
TH Y. BT onitrs Kd otz 2.2x104 L Bq-1 TH - 7=, 1291/1271 He o
fiElx, AFRETIE 5.6X10-9, MEWE < 28%x10-9 TH h, BEYWE TR o7, 1291 D
TMHEIE 25X104 Bq TH b, WA ORK 1291 UEED 0.13%ICHY L 72, b o
fili % PR 1] 2018 4F 10 H DK A R v b CTEREE 1Lzl o il R & b2 & | TF
BE 1291 IR DIl 2.3 f5E W ECH D . FECEE 1291 vE R o e GorHI : BRI
=2.6:1) LRBETH -7, TDI Lh b, IAFFHE 1291 IR, Wil D 1291 P75 & 1T
CTml 32 eRkansg, —5T, BEYED 1291 IREZHH)IIT 9.4 f5EET
HY., HidRD 1291 LEREDOHZKE L ERloTWwiz, E72. B2 T O ERE D EfEH
FTERRECi1Z 103 Lkg-1 DA — X —TH o 7=DIcxf LT, FHHEJITIE 104 Lkg-1 DA —K
—ZHo7zZ L L OUTFAT S, 2N DOFEED L X, HHJIITIE 129 1 I & L CBIT
LT WIERRBEEING, ZOJFKE LT, Myitics 2 129 [ ILEREDE Y, T
FIUARER PR & Vo 2HEDE N, H B 0IERE L2 A R Y+ ORERAELDE 23K
B N FREEDE 2 b s, S OMFER ik adric X 0. WJINGE L 72 1291 Bjfgo
TR 2B S A2 LT Wh & 720,

2. #X
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T ®IT

WEGBER - FHRFESLREL,S 10 F£EBLTh 2k, BEEEUORREECIIRZICHE
HHTD L~ vz 2 5 KR OURE Cs IBEARIH I N Tw2, 2ild, HEREE —H
FeMaix% s b OEFIRME D 27 &3, BEEEICTUE L2 BHER > 7 2235011 %2 A L ClRRA &
A~TA LK Ot s 7 LREZED T LRSS 2 v, TNL ZRRT 2
AL LT, FIFSERO S Cs 0BIECIREL V2R3 5 KT & LT, Wllogg
BICOWTHGT T 2 0B B %, B, MFEERR~DREICO T HE L O~
v LAEEOEIEE Y M TE Y, WJIHRORTICETN T OISy v LD ERE
BR~DHEGEBZEZON D, FHCAEEBOBEINE > v LIZERN~NLIYIALCT W &
PREI N DT, KTrHhoaEREOKSELy v L0EGEZHO2ICT 5, £ 2 TR
FEIE, W2 HIRFIEEIC 72 2 HE Cs L X2 iIET 2 L & b icki Fh o ke
it >y L DEIE R D LD, FOBICOWTHRERI»T L EEHNE T3,  FE
SR O REREH —HREELICALE T 2N 2 )10 5 5, FIEFEL2 S EIC 10km
CALES %, BR)IIT RS X OZ o OFHED E ik <, KB ORIEIT - 72, $RI
L7tk D% ITV, IR LR FRRICHIL, ZThZ e > v ZEEZHIE L 7,
T 72, RTREICEWTIEHIC, A 4 v 2QHiesn & NICHREED £ > v 2o il L, K
TREDAME L > 7 kT 2 2 N E RO ESOEIG %R /=,

HRP L OEE

2019~2021 i I <, I OBFFEREMURTE £ & 7 LJRIE 1L 10-20 Bq/m3 TR DA
HiPHCHERS L 72, — 77, KIS W T IR AT 0 i Ic v Tt SRR ¢ v
v LD 20 Bq/m3 R X 5 X O {EATERR X AL, ZaLid, W2 & DRFRE D FUHE
VLD L, —HBEN UIAFRE~CBIT L nExbND, 7z, FlFokT
EREHEr Y LD b, A4 v RIES X UVARED > v a0EGRD L 25 )l
TldA & v ZARRE D F & 23 AKIC S L T, A v v L 0FIE I3 %R T
Holz, SHRITHWEY Y v L ORFNEE) & ROk & OBEMEZ L 5123 5,
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1. B

EI=N==N
H 3

BNy 277y Pk v FL—va v Ay vy Z—13GRE M) F 7 2% 0ET 5 BRI
IEAFHET TS, WEDRICIIKREIE Y vFL—vav a2 T AFIZRET 200
—MTH B, Lo L, BINHIE CHIE & 7L FWE o ke Ay 7 ek - 5 - 320] - HIFR
DilETdH 5 REACHHAlICc X v, 20  pllEdikicZz 2 [RetkEn3H 5, 2 D79 ik
BRNCRIHIRE R R v FL—v a v A2 T AT 2 BEEN G, RIFFETIE
REvFL—vavh 72 T AAIRIGET 2 7201, itk FI T EE 7 Gold Star LT? & |
E N CHIZEfEH £ 21T\ % Ultima Gold LLT, Insta-Gel Plus, Ecocint Ultra ® 3 2D ¥ v
FL—vavh s TARE R ERED Gl 21T - 72,

Jiik

HREFHT CldZE N E Dy vFL—va v h 7 TAANCD X 10 KD Bir 2 RA T OREHER
WERBL Ay v FLr—va vy v £ —(LSC-LB5) T 400 4 8IE %75 72, % L T,
FonZzfiReficr o v F v 7oL ZFKL, v v Fr—2ava 2 Taflok
fex 3Hli 3 % 72 OfETH 5 FOM fHi(Figure of merit) 3R, XDy vFL—v 3
v TRl O RE RS, S, Ny 2 77 v EAY v oK EITo 2,
EES

i % 17 - 72 5%, Gold Star LT?(3 Ultima Gold LLT & [RIFREE D @ W HhE 2 R L,
Ny 7T EAY Y MEBKD 5T, LA L, skl e 727 T AFI0RE R ICE W TEUE
EPL50%EMATCLE Y LABATHEL CTL % 95 720, HEFAEOBICITE % 50% L4
TIFT 2P ETH S, 72, Gold Star LT?Z Ecocint Ultra % Uf Insta-Gel Plus X
By 7779 Ay v REECEBOIEREZR L7z, ZD72®, Gold Star LT? 35
Bkt b5y L0REZRIES 2 5 2T, SRt 2By v L —
2 LTHMTH S Z & 2ltil L7z,

2. X

Haruka Kuwata, Hirofumi Tazoe, Chutima Kranrod, Kenso Fujiwara, Motoki Terashima,
Makoto Matsueda, Shigekazu Hirao, Naofumi Akata (2022) PERFORMANCE
EVALUATION OF COMMERCIaL SCINTILLATION COCKTAILS FOR LOW-LEVEL
TRITIUM COUNTING by HIGH-CAPACITY LIQUID SCINTILLATION COUNTER,

Radiation Protection Dosimetry, accepted.
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1. &R

Research has been conducted to speed up and simplify the 90Sr analysis method in water
samples based on the importance of Sr-90 measurement for environmental monitoring in the
event of a radiological incident. To optimize the measurement with ICP-MS, which enables
rapid analysis, we examined the pre-treatment conditions when cation exchange resin
chromatography and Sr Resin solid-phase extraction were used. Sr was quantitatively
recovered by cation exchange resin from 1 L synthetic water samples, and anionic components
such as Ge and Se were efficiently removed. In addition, under the elution condition using 3
M HNOQO3, it is possible to suppress the elution of Zr with a small volume of eluent. The eluate
from cation exchange chromatography can be used for successive solid-phase extraction of Sr-
Resin directly, which provides further Sr purification and concentration sufficient for Sr-90
determination by ICP-MS. Verification was performed on real samples including high
hardness bottled water. We confirmed that the results of the synthetic sample analysis were
reproduced, and that Sr was quantitatively recovered (96-100%) and coexisting elements
were removed sufficiently so as not to interfere with the measurement of Sr-90. Sr-90 was
concentrated by a factor of 100 during chemical separation procedure without any
evaporation step. Processing time for more than 10 samples was 3 hours, which is fast enough

for emergency response in the case of radiological incident.

2. X

H. Tazoe, Y. Tomisaka, N. Akata, B. Russell, P. Ivanov, M. Hosoda, S. Tokonami, Rapid
Chemical Separation Protocol for Optimized 90Sr Determination by ICP-MS in Water
Samples for Radiological Incident. Radiation Environment and Medicine 11(1) 7-15 2022
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1. R
& 5 — T R EIT RS 10 L EasfE L, N LBGHERERE 2 A Lz 2 Lic Xk
D RIS 2 SMOEIE O BURH LT IC X 2 80 < BREFHMNIC (2 RIRBUN PEAHE D 528 %
FERMICEHES 2 Z L HEEIC R > CTE 7z, HAFICIEFRFKLTLY 7 Py 21T L0
& RABP RN FFEL TH O, ZORE) 2 IEMEICFHE 3 2 2 & IZ AN TR EAE
DEWVHERE COREICO R LEZXLNE, HAD & v 2 —ffific X b FHHE
DKEHF DT FViIEEOFEEIZN 5 Bg/m3FRED 5 2 L 238 L 2> & 72 o 72 (Oikawa et al
J. Environ. Radioact. 2003), 2% b, K54 7 FVIEEOLEH %2 5729121, L &
TRRIEZMENT F vy E= 2 B30ETH 5, e, B TIRIED 0.5 Bg/m3 BEDO 7 N v+
—2PHRENTEHEY, INETTHLRAT 7 F v osEfGEsElicH v ST % 72 (lida et al
Environ. Int. 1996), 2D 7 F vE= & I KAT 7 F v ol icEHEREESHLN T
20, TOFEDORME L TRAFOREDOFE 22T CHEME > /NI s 2 & T
Hb, T, EEHNE % FEMT 2 ERICE, FEEera ) v (P4010) D X 5 il % i L <
HIESRNICHZE 2252 D AN RE DD o7z, L L, HEM™Y v IgaRIic X b ik
&7 2720, RIMOMNE 23 2562 OEMAREL &5, £ 2 T, AWK TIIRK
Py oGO 2 FERMER S N v 2 0REREEZHO AT B L L
b, TEAEIUY v Db Y IcHilg s v v L (Drierite) Z ] L 72 556 O FRIBAIH IC D0
THRETL 720 AFFECHOWEHEMERN T Py 2 offifERROAMIZ 168 L TH D,
EICHBELTWS 7 F YO REETH % Po-218 ZHEBEM~INET 2 720D —3000V
DHIMEED 2T 515, Po-218 225D a #MOMHICIZ 1700 mm2 O 7L —F v Y av
PEERESRSHV LN TV 5, FEMER T N v E= X% Drierite Z/ L TIARTRSFM
X ERRAEATD 7 F vIgES IR L 72, % OFE, BAICEH#i 3 % Drierite D A¥ %
LARD» S 3ARETERNM ST, 7 FVIREORMEEIR 7 F VIRBESGNICREI W TW 58
RN 7 Vv =% (AlphaGUARD) T3 b N 7zfHi L L 7z, AlphaGUARD T L7z 7 F
VIRFEEICH T 2 HEMEN T P2 RO N T FVIREOHIE, MR OB
VIR EA 2R L7z, X 51T, Drierite DA 1A, 2AKRUI3IAKE L EDT v
REOHIZZNZ 1 0.94£0.07, 0.97£0.04 J2T* 0.95+0.04 TH Y, Drierite DAL (%
RE LI olz, T, BEMBEN I FvE_2CHEINS 7 F ViBEIX 4 RiiRED
BENDD D5 LHBHG DL 7o 7203, OB DBENTFZIER O BOHKAT L In b o 72, 51413,
FEMEN 7 FvE=2%HOTRAT 7 FrvoifillE B L, ZOXR—X74 v T
— X2 L EEEICEE T 2 EMASET 5 L &b, RAGRYE 7n & o K5EmEICE S 5 b
L —FFIH DA REIC DO W Ch RET 2 i 2 EHEITH 5,
2. WX AL
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1. &

tE S B oMK OBE L v 7 4 (Cs-137) 1T, BRERD D 10 FEFE L 72 BHED
ETEBICH 2, —J5. M)IlEFNS Cs-137 BITRICE T 2 HKA XV F OFLSHIKE N
EDMEDRD D720, HKARV MickIT5 Cs-137T BITROIELPEE L EZ NS, &
D 7= FUEFR SR O JAH) [ Fls 2 3 R & LT, HKEE R OSEKRIRE 2 3513 2 3m]) 17k Cs-
137 BEDORE%IT > 720

JEBE T o o0 [ BPAG 1 1 BRI R % 5% Ly ) IDKAL - D 7 — % % 10 43[EFE < UIX
FFzrLedbic, HKkRFichEWT 4 FFEREOME TCRERRK Y AT L XIIAT Y ic X
2K EAT o720 FAKL 7250 2 FLE 045um DXV 7L v 7 4 V& —ITHlK L THRIERE
Cs-137 ZHHE L. A% A 4 v IHE L IiAFEvs v a2 Y v PHA—F Y v
K L CIRTERE Cs-137 i L 72, 7412 —, BIEROA—F Y v PicE&ENn 3 Cs-
137 % Ge FERRIBERIC X o THIE L. WK @ Cs-137 EEZHH L 72,

APFAETIZ 2021 FE7TH20 H~29HE 8 H 11 H~17Hick I % 2 20K ARV + %
BHIL 7z TAXZARNFHICHE T 24XV FREKEIZZNZE 48 mm & 106 mm TH -
72 FEINFIRIE L 2> D IR 2 (TR E I L BERIERE MR K T H - 7 IRl i3 2 LA
IR R R A~FREL 72,

HIKA Ry MicE) 2 BB Cs-137 IREIX. 7T Ho 4 X v Tl 450~1,600 Bq/kg. 8
Ho A ~xv Tt 980~1,500 Bq/kg O#iH CHRL L 72, AFHRE Cs-137 IR, 7 Ho A
XV b T TR TRMER( < 1.0 mBg/L) TH Y. 8 HO A X b Tl MRER
iii~0.84 mBq/L D#EiPHTHERS L 72, —77.2020 4£~2021 £E1C I 1F 2 WK I 0 BLHIRE R 1Z.
REEIRE Cs-137 #2528 930~1,600 Bq/kg. ATFRE Cs-137 JR 1AM H BR B8 A i
(<0.56)~0.86 mBq/L TH o7z, D72, SEDHKA RV MITEHT 3 BRiEHE Cs-137
IRIE S AT RE Cs-137 JRAE 1L, PRI DR EEHIH & FIFEE O#HiPH TS L T e F 2o
ns,

AT TIZ, KEBHKS AT LI 2 707 AFKBSHEYNCEEL e o 72720, K
BERNKC AT LORR%EITo 72, E72, BRI BB ICERTE Cnird o7z
720, WEGTORXREYFEMLZL ZAThH L, Sk, BEBN & RKREEMREL, 7—
ZOEBRED T FETH 3,
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1. R

2011 fE 3 HiclRE 29U E ) (B MBS R T HRERFERICLY . ZEOBEHEY)
BOEREE U X, W& & DREAKIRIC D R E g% 5 2 7z, W)IDKIZ, KEKCE
¥Rk, BGoRCRILSFAIR TS 220, 20X 2HET 22 L 3EE
Thb, £Z T, AHGERECTIK, BERNZIRNLIM)INCE T 2 B Cs o BRI 72
TR EIHS 21035 & & dic, RIRKSKE S KB K KB T o+ v v 288
WELR T TN DH 2 BRINERBHKEL 2560 ETNICET 2T —20E/%
1oz exHWE LT,

FEIZ, BEED2 S EWEZ N 2R & Z o R O IchE B R o It b g % iR
N2 EERFINZNRE LT, FRUINCBRAM A (31 ) ZEXiE L7z, &
W, THENICERE L 2l v 77 — 2 LIREE (SS) % 2~3 » HB ZclINL
Ge FEARBRIIC X 28 REEH 72 » D 137Cs EEE 2 T L 7= (BERE 137Cs), Il 2 T,
LI & SEHE L T\ BOKGL - TR T — &2 2 B0 i X 0 | i - SS B I R
TRERE 137Cs IRE LT ALE L L ICK WV BRER 137Cs D7 7 v 7 A2 H B L7, 72,
2 MR (HFL4F) I 40~100L FRE QWK ZRILL . 4 4 v aciufifzik BREIK
Lottty aev=2 ) v a vy =27 LEE TEEKTORSHEL > 7 4 DR
BF - ik GE2/R) D) Ik b Cs 254 4 v RHBR IcifigE L. Bl o 137Cs
% Ge PEFMIHARIC X W HIE L 72 (BFFEHE 137Cs),

P DR, FERRE IR S 1K @ 137Cs 3 IcHWER > S BEE CET
T AHAZ R L Tz, FRIC, SN 1 ERIZEHARET 2R L Cnik2d, 24 HURIE
EehnZllehoTniz, £7-, BMIBRE 137Cs 77 v 7 2 b, TRIEWHE 137Cs L DK T
WP W, RAIE T LTz, ks, FH2 L 104FEHECoI L DfFRICOWTIE, 7
— 2 %I L, ERAN OBREIBERET — 4 v v = 79 4 b ~OBEFRI T 72 ¥ % 1T
S>TW5b,

S BB L CHEEZIT S 2 & T, WK OB > v 4 O BRI =B TIRILIC D
WCHEES 2 L L bic, IR - B RFIHICE T 2 EMOFRELZITI 2 & &35,
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1. &

EHRBEE S 1z NIHoRBIRIEE 2 ED R, BRI X > T&{b T 2 ke B0t T
TIRIC G5 2 2B HRT 2 C LIZEETH 5, ITETIX, 2017 FFITH Z 5 SRS
Mi7e & BHhEWNIC X 2 RHEARES T RROWEOHE 2 T T, Z DRRIClERA 2R
JEHE IO O EOME D L H TN T WD, £ 2T, AR TRIEHAHE T&
Iz 72 HUFE % & D FRMIUIR & A & L. ARET 50% D58 o R % 1T - 72 B o H b
HoZZfReE 70y P D20DRT — AL CERT L R2HME Lz, 2R ET
— 2T, RO ZE{LEERL -,

AL, WRESIRTICME L, AF - v/ FO ALK 2% 8 5 FURmiEe 3
ha D/NFIRCH 5, FEFHRAKEIL 2098 mm T, FHLELA 0.81 m/m. IR L)AL A
0.37m/m & 2B AHIE % b 2, 2012 £ 1~3 Hic 2 TRkl & h, A D 50%28
R0, WES R b H I

AT IR, 2011 FARRFRAT, 2013 EERRkRe L, RERE L ERE, T2 h
LIt b o THBEIL - EWEOEERTT- 72, HHEFICEL Tix, AHEICIZIESm, K&
10 m ORMAFHE 77 v P ZFRE L, RAKE L TWoB#EEZE L 72, REICL T
12, TR ORI & P IC R EE A FE L. 10 2Rk oKL 2 JIE, KA R HhiR 2
LIEAFIR L, MEECHBL 2 EXAEL., RENO LDBEIE L Lz, Tt
ICERIE X N R COlE b @ Cs-137 EE OHIE b 1T - 72,

RAICEH T 2 LB EIE X, RARE L IEOMHBE2H V| FEICBE L CIIRENEE <k
B ANY FENE E DMHBERR LN, 7272 L, MR A SN0 iRHkED AT, M
RATIXFERN & T REENCIZE R RBRIE A SN d o 72, RIS X - THIK DR 238 2
72 DD, FENESKE W EBIKATICHTEWBEIRESEZ 5 2 L AVRE S N, g
ICB T2 L ENEICBY L <, RO HIE % FEE L 72, IR & T it < I Em 23
e 0 | RIS © LIRS EhE 1L R KRN ARE & IEO MBI A A bz DIk L, R Tk
RN & BRI A b0 T | ¥ — 2 iR L IEOMHBER A b, JRERS T, RS
7 TR T H b R ORI . TR CIRTREICHERE L 72 Lib s E e fftiGiR © b
% T & DR S Tz, T OHE CEREL L 72 iFalE b o Cs-137 L X kAT &t~ 2 & |
kB IR EAE AR S, BRI X 2 LMo 2% 2 bh iz,

2. WX
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PRV RE R O WVEIBER 1Z SRR KRR 7 & DOAVEREEIA, A RERNERCohiid 28k, L
B, FEENTOZA b, KGERE 7 & O NERE R A3 B IHE o CIRFZEIIN IS 28 %
N ZOREFRE L CTERI NS IM)IKE D22/~ 25 2 & T, ROV EIER
DAL ASCEI ZBFE S 5 2 L BN TE B, %72, AT OV E GRS 13 % Kk 72 R
AT —NDEEEZITCEY, WHEZERT 2REZHOBEC XX —vIc X > TZ D
NIKEHZFZEELRIGT A, AN A LGRS, FHICRREREPLKANE D E
A3 % 7 i ix, R 1A IO E O LB % fEifr 3 2 BB H 5, £ T TR
Tl ARMFIREER DY EEIR ORI & L CIDKE I H L Jb#REAER o ZRFRm17
WARWFENR & L 7 WEENTZEAR M1 I 5\ TEEUE IC D 72 2 W IIKE D fFFEZ L L |
ZNICRIETERCA AN =X LICDOWTHLICT 2 2 L2 HWIC, KD A4 4 v
ERR - KSCEE, KRMAE T — 2 5 & T U 7=, BLIHIIRE 2@ U<, m)ibkicg h
2FFVTL ALY T LA T FTY LA GV ORERIERICRE LR T 2EASED S
Nizoiex L, A A4 v (SO ) IZRFAE T 37 2 HA A0 b vz, FREHICo W, 1]
JIFE I3 BEICRERD T 2B o N7z, BFEORKEAE LR EAERANICH 572 C
&0 6 AR 7R R AR MEM ., SR I X BB AR OB R KL T\ 2k
BHEE I NI, WI~DTH 7 7 v 2 2O R[NE T 7 v 7 A% LW IERIG I,
SO42-. 7vE=v LA(NHs+), WE(NOs-) 4 F v CADfEER L, 2N D4 F v ARk
CIERBEEF I N TR T L RZRL Tz, $72, %L D4 F VBT E & OB
FUABECTH o 7= DIcxt L, FIRICIEREERF S T 3 SO42-, NH4+, NO3-DBEE I3iE
EE)2X T TH Y, ME—KEERICITRBNTOWE DY —X - > v 7 DIBENRKE {5
BLCTWB I ERRBINT,
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1. B&E
AHFIEIE 18 S R T Flh O Btk s X ORIRAERER I BT 2 i+~ 7 4 137 (Cs-
137) OJREL BV % U 72 BAITICO W CHHIIST 2 b D TH 5, 2021 FFOWFFE Tld, Fik
%5 FHROY v IO RS FERE (1 FK%) & ORMK L IZMOREBERE D Cs-
137 IREO W 21T\, BYIHIC B 1T 2 AN W TRET L 72,
v TN OREIT, REBRARTT O 2 F ALHRICE DS KRR (W Cs-137 T
&:100-300kBq/m2 | JitsiifE: 170ha) TiTb i, Ftk (MRK) LERICHBWTY 2 — |
B, 7V, A X JH, 8 2REL-, BELZ24EWIX, HEils X CFIH T 288
HRICX > THELZ 4 20 REEEN (—XAEE: )V Ex—, —XHEH: TP XRE
B, “2OHEH: RWERRE, ROAHEH: 7o (B, A X 38 RN, A%
(&) 1C Cs-137 IRFEEZFHAl - B L 72,
JEEEPIC B T B RBRIETH 2 ) x— 0 Cs-137 BE DR 1 1505 5 FEicEn
T, HEKETIEY v 7 thfic 24000 Bq/kg 7> 5 4500 Bg/kg i< 81%i84 L CT\w7=, —J7
T, EHIC I WTIE 8000 Bq/kg 7> 5 4300 Bg/kg 12 46% DA & &% b | Jl 8T 13 3%
IC B W TED -5 72,
HEZICET 5 Cs-137 REIX, 1 HEH. 2 EEHE . R HE oI, Fikcix 500
Bg/kg. 150 Bq/kg. 160 Bq/kg. #E#iTI% 200 Bq/kg. 170 Bg/kg. 600 Bq/kg FEETH b
(T b i), SRR E2S5 & Cs-137 EEA T 2 2 AT FI 1 Ek e BT
NEETH -7z, Ll ZNZTNDOREEED Cs-137 REDOFADHEIL, FHhKT76% (7
Y 22BREBE). 89% (WEREMH). 96% (HfifE®) L., #EiiTli68% (7
b s 2 EREEE) . 75% (WRREHRE). 54% (LidHaE) °h v, Eiio LidlgE
BOTEHDEMEOFER L o e, RO LB ECTH L4 7 FICO0T, 2Dl e Cs-
137 IRE OB 2 Filg 1 8 & 5 R THIT 2 & M fh (0 ) O iE 89%iH L <
WzDIIIxf L, 2 ORI 65%L o7z X H i, oIz EJRADFRITE» o722
&5 FRCEROMEADE G Cs-137TREDN Z ORI EEZ RITL T LEZ LN,
ARWFZE 1L, T o Rl o It 5 B — SRR ERE R IC B W TP L T 70%5> & 80%
FREED Cs-137 DIFEPMERTE 72, L L, BHRFH DY X —HEimD A 7 F 7% &—E O
DRFEANE WREBERE - SRS D 0 BT L DD SRR, H D VIHMEREEE D S
FRBEEE~NLVOIPECZ AL T —DRNICH> THA L T3 b T TldkwZ & A3
LT TR0,

2. WX
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1. R
2011 FRE R FEEIT O FHUAE BB OB EKFESILE L 7223, 2D 5B b Y
F v LDOEEIIRHTS 2, Z & THEEWIHNCEILE 1Lz iidalkl ko OBT % v, fi
fEICHIFOBRRIE Y F 7 L~ OREFHINICE T 2 7 — 2 %152 FikEWGREL 72, £ 3. 1Y
FoRERECEENS ) F v L EMBEERAKE Y 5 4 (TFWT) & AR S
FUF L4 (OBT) 28FfEL. & 51 OBT 137K & A5 IR A3 2 seifan iR OBT
(exchangeable OBT; Ex-OBT) & jRFEHGICIEEES A L. FALASKHE L 72 W IEZHmT pEHY
OBT ( nonexchangeable OBT; Nx-OBT) IC/34HCT% %, Ex-OBT 21X TFWT o [RIH7 AT
WAEREL LChEo> T3 AfREMEDS S 0 . 2011 4E4R B IR CHAL L 7= iRk 2 A C R
I Ex-OBT OFHili% T o7,  BEAWELEL L TP OfZEabHic &£ % Ex-OBT I3,
WZJRALBRRTICAEAE L 7 TEWT & MR P#TIC S b . Ex-OBT i TEWT BEMERE L L T
REFEEINTVDE EEZLND 2O, REF LR L, PV F Y anETnTn
ek (& 3H 7K) %FIN$ % & Ex-OBT & [FfAIAT 5720, CokEHBLTHY
Fu Lk MELCFWT EBERHE L 72, % OREREHIC X 2 FWT 21 & 5l OBT 4y

ProHEEMIZ—E L. FIROZYMEIIR I N7z,
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1. &

(ixCwic] HERIEREL IS 2 HAHFIC 31 2GR O ICEE 2 RIS 2 72 0 IC B
BUFEIER L —— L LT, BEHMmD 129 of|lifE I hcns, LaLlasrs, H
KFICEHE T2 Z O ERMPHBIE, e 7 e 2 L OHKEBEORELXILET 24082 H 2,
AIFFEIE. FICAHOKIES) (XBAEHFLEE - 1 925% - [ 7 ) BT Rl 1IR3 % 1291
& 137Cs 22T, HARMHEICEH T 5 1950 ELEOMERZH#HO 21T 52 &% H
&35, HAMICH L 72 R85 OWaHERY Icii sk X u7z 1291 (T1/2 £ 1570 J14EF) -
137Cs (T1/2:30.1 4) - 210Pb (T1/2:22.3 4F) O FHilZFEICSEME L. HEREY) o HEREAE
REJEST 2 Ldkic, 1291 - 137Cs DILE 7 7 v 7 A% il $ 5,

Uk e 7] BEEEE o LRHolkibic 51T, 2011 4 12 HIcf & vz B11-1 =
7 (FX 63cm) IZ2WT 1em HICHEIL 7-HEEY) 72 ofralkl & L 7=, ¥—{b L 7-52 05kt
Y GZiER 15 g 2 772 F v 7 BREBICER L, £IRAY LLRL © Ge JEf
a8 % F\WC 210Pb & 137Cs ZIE L 72, HEREY) 2> 5 @ 1291 ol - fE#l % a3 2
7 DRTMEL > 2 7 & (BIIK3 E & R BEm - i) 1212918y 2 775 9 v F MK
WEIRKY: LLRL THi 7213 b B, FEMEL 72, HEREY (0.5 g) 2> HAEK L 28RN 2%
NIy T LT AR RIS L, 1 mg D 1271 ¥+ U 7 (Deepwater iodine, 1291/1271:
~1X10-14) %2 CEBAFIREZ T o 7=, 2 v R 2 EEE - il o L. iR
EAMLUCRLIRE —7 v b RFRLL 72, SRR NS 850 o s 8 E & st
TX =%y b @ 1291/1271 He & H%E L, Purdue 1 (1291/1271: 8.38 X 10-12) #f&HE L L C
HEAL L 7z, ICP-MS % H\v TRl 1271 IRE 2 E L 7= 2, 1201 IR 2 F M L 72, Uk

(B11-1 2 7) ofitstthA%fE (137Cs, 210Pb, 1291) {#l5E€ % f7v>, 137Cs & 210Pb ic Ko
$ HEREE DT BAER & T IR FRALE A % > & RAFRH Ot S v 2 1291 oy B A H)
% WM L 720

(5 5R & 2] HEEYTh O AR 210Pb (210Pbex) L IZ, K& OHE 29cm 1B\ T
84.2-739 Bq/kg (GURHRINH ICHEZE iR OHPHICH b . B 29 cm IR TR TH
> 7z BREE (Mass depth: g/cm2) 153 2 435 210Pbex @ HIRXEL D BRI /947 % H i,
HERB RIS & T L 72455, R 25 0.836 g/cm2/yr (FEFE 0-7.5cm), 0.0638 g/cm2/yr (%
J¥ 7.5-15.5 cm), 0.219 g/cm2/yr GEE 15.5-24.5 cm), & O 0.0332 g/cm2/yr (FEJE 24.5-
29.0cm) EZELT B LB o7, —H. 137Cs BRI, £E % 29cm £ Tlck
T 8.6-71.2 Bq/kg GRUBHRHXHNICHEZHIEYY) O#IFHICH . FE 26-27 cm ICHRK %R
THEEMMITH o7z, 2D 137Cs DA X, 210Pb 20 LR L 2 HERRE A FLicd 3 &



PUIEF 1962 FFICTE I 7z 2 e 33 o 7c 6o Ty MR E L 7 HEEY) IE RS TR I K
3% 137Cs ZBABRICEIRR L T\ 5 2 & U 210Pbex IO K FERETFTAMBIEL W T & 28
R I N7z, HEREYIh @ 1291 IcownT 8 FkHT O v CEBRAY IC FTLEE & E %2 17 - 72,
HERTI T o 1291 13 0.04-33.9 pBq/kg ORIFICH Y . WAERICHET 2 & 0.01-67.4
pBq/m2/yr TH o7z, 1291 PEE L. PEE 1946 FELARTIX 0.01-0.06 uBg/m2/yr &K1
NAVTH o7z DICH L, VI 1962 ELAREMING & 2 HI 27w L7z, C O, P& 1950
SELARE DR LR IC P > €, KA S 72 1291 DE B L 72 2 L R L C
Wi EEZOLND, HIC 1291 HEICHEM L, SRERIED 1291 HR2ZH 2 T3 2 PETH
2,

2. FX

Mutsuo Inoue, Shotaro Hanaki, Ryosei Takehara, Hisaki Kofuji, Tetsuya Matsunaka, Hiroshi
Kuroda, Yukiko Taniuchi, Hiromi Kasai, Takami Morita, Shizuho Miki, Seiya Nagao (2021)
Lateral variations of 134Cs and 228Ra concentrations in surface waters in the western North
Pacific and its marginal sea (2018-2019): Implications for basin-scale and local current

circulations Progress in Oceanography 195 102587-102587
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1. &
ERAN 2021 fFREHLFEFFEERRES JOsfElY © v AFRHEY LV — v v O+ v
v LRI & S BLIC B D B AR O BEER IgtEEE 0 EAULEFE wRFRREE 0 ol
BN e Ry HFEEHE 0 AR BA] (B3 - SREERNRATIERE . 5 %
el (LiERY: B 149) ZAMEE © &I M GUERY) <ERLHBN> <~
ARHEY) DV — & VIR TE R & 7 4 (RCs) DWRINEEDS X 4 R & Hl L CIER I @, v —
YR I AL —REFZESRIETHONTE Y, b0 ) v DK E AR
LIRING 2, 7 722 —RBEITIEH ) 74 (K) 2127 L(Cs)DaFAEL I D[RR i
AR EZE Z LN TV 2 b DD HHEREICED 2 A RO M L Id 7 v, TSR
BT, v—¥ v o YRR IC 1R O KIEESE £ % & RCs OB THREIT T
252, F UYL (Na) ORI E - R Cld RCs TN AME I 23 72 S 4, il
PIHEN~® K % Na OB AZ D Cs OERNBEITICBD 2[R S 5, Z 2 TARWZET
X, v—E YD RCs IR & ERMICHEG T 2R AORELZHN L Lz,  <MELT7E>
—t v (GhfE: Kievskij) % N TSRERN TH 3 BERIKBERES L 72, KBEREE 2 BHIG L <2
5 2 HEE I K % 4 B (30,100,500,3000 pM), Cs #21E 2 Bf5(0,0.1 pM) D 4> 8 WLE]
ICH T, REMIR D ERAL & ITEEIEE % ICP-MS 1< CTHIE L 72, K100, 3000 uM WLER
DY v T b RNA . 74 7 7 V% %17, RNA-Seq IC X 2 #7E0En T FE B
WaITo72,  <FHERLEZ> 1HBEO KAUHc4AEL K EECKEAEITRN
e, KIEEMEWEAIC Cs %% CRINT 2 I OFETIHERE T & 72, AN O3 idE R
7222, Cs iZ KIBEDREWEAICEN (R oM B~ £ BT T 2 HA S HETE,
RNCD K & Cs /3B idflfEl 23 872 2 W RN 23 B 2, RN ECREL (DF) % 5HE L 7255 5,
Cs o713 K IEELRE WA ICIHERESMEC . KIBERE WEAITIE Na TS Cs 12
LB A Z T Tz, RNA-Seq DFEHR, KUHRIC X 2 REIBEE T2 HETE Rdo
Te—J7 T, Cs LECTHRMAKE L BB 28R T WL D2FEL Toiz, Skafill 2o
T FEML., Cs DPRINLHEA~BEG ZIH 5 2212 L 72\,



F-21-09
A X D&Y DRIEER O 2R
KA - et
S INTIEE eyl
HFEWTFEE - o2 R
1. R
2011 FFOMmEE —HIEOFHIC X 2 BUTER > v 4 (137Cs) O TEEGYAR X i@ e
o tz, HEROEE Cs i3b 32 Tldd 2 2HEICRIN S v, BIEY) O IETRETG He % 5
TR T, BAEA ATl K+EATcH 5 OsHAKL 225138 A 8D Cs+xMIT 5 2 &
FHOLIC Lz LT, XDZX—7 v P& LTA 4D OsHAK 1 LIS D Cs DIV - ik
D ENE R ORFE S X U Cs DAL R OMHE HiF L C& 72, SEERFMan 0
WETTEL TR ML= —EBoEEIRELRYMD B D, BdITHy PO LR
FRICEWTK, Cs DML DE IO W TR Z i 72,
FEMEHIIEFAER (B 2722 FH), oshakl 22544 2 Rt i A7z,
EETEE LT
@O KiEEZ% 4 BRE 200, 400, 600, 800ppm, Cs (134Cs : ZEFNLAR) 2% 1ppm & 72 % X
IICHHEE L - B AR L 72 1/5000a 7 274 KR v b CKRRE FET L.
@ oo, HEEHT. ERE, IR & BRI ICREY I & BREX
® HEfroEE R OICERIEEZ 2T L T, K, Cs DIRNZELE T L 72,
Z DGR
AT HEOKIBESSWIZEZE, T 0RO Cs REIIFAICL VKT L7
Zcxf L, oshak 1 ZEKIZZED Cs EEICIIEEO KIBEORE I/, FEEXRICD
Wi 200ppm K € Cs B IR E <. 400~800ppmK Tix %z D4 LUT & Cs 1T
KT L7,
DT EIIEPIERAERICINY 2 ¥ 5 Cs IR L oshak1 D/ v 277 7 Mic X b KIEICH 2
25, LY Z A D Cs DIENDELIC D WTH OsHAKL 23] & 2 D% # 72 LT 5
EEz b, BEMT 2D Twv 5,
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1. &
42 HKT2;1 #{Fid. 7PV v h ) v LARERETSH 22, LT ROBREHY
FEERIC X D Cs DEREICOWTHIER ST WS, ZD7=®, HKT2;1 #Efs 1D KBk
(oshkt2;1) &, Cslik AT 0w 22 FHIL, 2018 L VEETORY VL %
BUMGEREED T E 72, 2 ORER, FHEL IPIC oshke2;1 i WT Cs WINAEE 2 &
WIHFREREH TV, SHLIEH VY ITANEEDOF PI VLA H) T LABFHELZE A, X
EDOHWEEHZVONY v LE, WERMKLERERICBWCHEETH LD LF MY
v Lk, BREECEHD L, 2o HEND Na & Cs BICEADHBERH 5 2 & 2359
PoTWnWb, 2070, KifFgEld. OsHKT2;1 o kfEic X W Z{td %, Na, K. Cs DN
SEEEHO2ICT 22 EREHE LTS,
PrAARURL & oshkt2;1Na, K. Cs ik % L3 2 72 D ICHEE/KPEEIE R IC X b, Na, K,
Cs D P L —HFEERZIT W, A A=V 77— M X BIREEED A A -2V
. HYRAY VR TORERD YOI IALERIEICX Y 3 DDILEOEHEDE N %
fERT L 720 £ 97, B FEBROR R 2 EEE KB R ICTHEST 2 1cH 72 0 BIG 1350K
VRO F B U 7 20(300-800 pM). A7 U 7 ZGEEE(20-40 pM) 2 B#F 1 L, %72 2 K/Na i
JEH T 12 HIEERE L2 A4 i 2 HIE BEPECs P L =3 ZEViATE S, Hv~wAav vk
ICCHIE L7z & &5 K20 pM/Na300 pM D& T Cid. 5 FEER ofsF & Ak Ic 28 Bk
D Cs WAL B o7 RIT, Na DEELX MRS 2720, 100pM O A1V v LRESEMET
fEEERA A2 BIE L, 22206 10 pM Ok A Y v A58 Ticks &, 5 HH IR AERT
DFEBBEIEML Tz 10 pM OFEAR %2 5 HRE & L7z, % D%, Na, K. Cs D
HHE N L —3% 2 HIESG L, bLr—HVollliEZ2E L L CHYAZ /- Na, K, Cs %%
HEEHZVOEALE LTRD 72, BEHE N L — 3 ORI EBR OB O o I+ ) v
L DHEEIL, 10uM-50mM £ T F 7z, Nal0mM £ TOLEMETIE, Na &, B D
o, HiC oshke2; 1 1ZEPAETBRICHIRL TIRS BV E L7z, L2 LA Cs BED AT
HOARTHECT L, 202 IF10uM, 50 mM TIZAR LN F A TL 72, oshkt2;1 @
Cs &3 Na B 0.5-10 mM TIZIE—ETH 2 DIicxf L TEAETD Cs Eix Na o Bgfinic
BQUR O i
PLEd» o, BEEGTRONZHRIE, oshkt2;1 @ Cs WIS FRL 72D Tld7e <. R D
BPAERIMED Cs WIS HIH N AR TH o 72 2 L AR I N, SiE, Bz KT
ZHOPICLTWL FETH 5,
SHEEZ, avF v 4 L REEORID SFTEKFICE W THIRDED b WK &



D, PEBYIFEZED B 2 LIZHEECTH o 7225, ZF ANIEE OIS Z o 2R
X+ etsc encEz, FidoRiz, 2021E7H7HT A Y b — 709t
2. 2022 4E 3 H 22 HAEYE B AES I TREIFATH 5,
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1. &
(MR ENREFE R T FREFTOFHBIC X 0 B S G > v L3 e hb A
ICAE L 72 & 5 2D T—HAFIRENC X 0 R g 2 v, 68 1T L Tw 3,
FAhc D7 —7 Tk, RILHTOFMR DU O RFREMXIC B\ TRER T Dt v 77
V7 ERTO, RAHFOBEELY 7 LOBEETARTn 5, ZOfER, HFICKAer v LA
137 (Cs-137) JHTRERE 2SI L. Z OJRRE FI1C 2 R 3 2 k2 S i S
LHKEEIKL T (N4 A7 v ) TH D (Igarashi et al., 2019), Tz ki 2 &
50-90% D+ > 7 2 137 HKPICiEfET 5 2 & B o 72, AEFEFEIZ. D KRERIT
SRS 2 Cs-137 23, FEPNCIRIN & WEY)— R CTOEBRABHIEZ D 5 5 D s,
FEEICX Y 2ol ZHL2ICT 522 L ZHINE LT3, Kiffsecid, Tadod v 7
Yy ZrBXUPERICXYHMICT 7o —F L7z, 1) EEHA FicknT, Kbz 1
2> ARRFE R RICHHEE L 725l 215 5, 2) 1 CHiIfE L 2 Falkl 2 Mkimil L. 2 o
HCOMAREERBIE L. K5O Cs-137 Z3ffKic i3 2 B4 2 B3 %,  3) 2 ofith

HTA A 7 &Y bl % #k5F U L Cs-137 2HEPMANICAT T 2 KB T 5, 4) [FERIC,

IRVL7: & CERELL 72 % @ ZHIF DL Cs-137 12T, ik T sl & o HIE B L hEd
RNICBITST 2 2EBT 5, 5) RILY A4 boiEgb e JEE LB cy 2885 L, i
YIsiN3 % Cs-137 L. KA - BAKEROF S 2 HEST 2 2018 5 X U° 2021
FICOWT, 1BIE 1 ERBEL, BB X% 1 2H KSR 285 0ICHE L 72308 2 5k e
L7z, K5 Cs-137 HRETREIRE 12, 2 4E & A ORIl (Kinase et al., 2018) & [FEkIC, &
ICHIRP/NE W — 27 8-9 HICIRKD ¥ — 7 Z o Z:/iZ L &7 L 72, kil L Cs-137
DRI S 2 Bl G 2T~ 25, HBOv— 27 Tlif 45%, Ho v — 2 Tld 60~70%
DK T S 7z, & Ol TS S I 7 IR IO 7 CRNIE ) ISR AR A L T
72\ SEM-EDS 7 T8, S oz 2 &b, Mikicit izl
TRTCD Cs-137 PKEMETH 2 L Ez2 L NE, ZOMHBERTAAZRIE LA, B
BL Mkt o Cs-137 BEGREIC BT 2T T, 4 4 DR E L O E#fic Cs-137
D E N7z, Z DBITFIEHA 48 Btk & 144 BEREIE ©I1E, 144 FEREIE T4 < AR )
INASHER] & & D IHEDRE T 2305 5, % DH v FATlE, 320 kiR o
Cs-137 121213 100% 4 4 DR D 2 Wi EFICHEIT L7228, 2 L b 6-7 HoH v 7L
T, BATEIA DRI & b EA ol 70% & . HREIC 100% & Y KGR B Lz, &
DA A ~DOPIEI G MR FEIC DWW, BT oA Y v 24 F v (K+)EEE <, Cs
WA APHE X Nz 72 Tld i L& x| fKIMEEIR D A A VT~ 7223, 2h b A



F~DWINEIAABE R B W THEIC KHBERAE W o 2BRIIR LN T, S0
CAFENEBEAHTHE, HETORBICLY ., K&K Cs-137 B ICHR\IEMHBE %
R T, BELUVCED LKL T TOKRR Cs-137 D272 Y D5y (79 50% L4 1) 2544
IR E L5 KB TH B 2 L 30D o772, ZTOKRAXIRIED Cs-137 25, AR N
ENZHDOD, KERFLHEEZLTWEILLE ) 2%, By A b ColP %G ERICX VS
BREIL T PETH B,

2. @

Kajino et al., Reassessment of the radiocesium resuspension flux from contaminated ground
surfaces in  eastern Japan, Atmos. Chem. Phys., 22, 783-803, 2022
(https://doi.org/10.5194/acp-22-783-2022)

Tang et al., Atmospheric resuspension of insoluble radioactive cesium-bearing particles found

in the difficult-to-return area in Fukushima, Progress in Earth and Planetary Science 9:17,

2022, https://doi.org/10.1186/s40645-022-00475-6)
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1. R

(5] Cs-135 32 230 H4ETH O BEPICRIAMFEE Lt 2 2 226, Cs-
137 RO ZERFEHEH L —Y— & L GEHEI TV S, AT, FEFICE ARV KEIC
AT B A EREEY O RIIL 2T O N RIS TH B 2 720, EH, Cs-135 o EE
AT ETEEoTnD, LLiars, MIELIEL 72 2 Cs-135 BEHER 0 AF A3 HEEC
HY ., OHEOEEMEA TR TE R W EFEE o T3,

(e BIN] AW T, FEHAE T 7 XA~EE9HEE (ICP-MS)  Z v, FEkRIIET
BIEHER AL v 2 — (NMI)) 2EHET 2585000y 2 it L L < Cs FffA % EfHT 33
ik, FEEoE Cs FNAEERZHET 2 2 L2 HIE Lz,

[77ik] il Cs-137 fEuigrhic i3, Cs-135 35 X U Cs-133 (LERIMTfR, KRIRTAIER
100%, BOHTHERT2) BEFELTCwB L PEINE, 2 2 AN ClE, £3. &
AHEEYIE CH Bk o v LEHE (NMIJCRM) ZHMEL L, HART A Y F — 7 Hah bl
AL 7 Cs-137 #2H#ER R D Cs-133 DEENHEEZREL 72, 2 E I L N/zfiL Cs-135/ Cs-
133 Eilltk 5 Cs-135 OHBENRZHH L 72, MR AR D Cs-137 ¥R > D7
KT, NMIJ B BEP P AR HERTIE 7 v — 7Dl 1ic & v, JCSS GGk L —H e ) 7
A HIE) ICLZ2AWKRIEXI N7 2 7 v K Z2 W -OBEICEH L 72,

[(f53]  FAR L 72 A P @ ICP-MS HIE ¢fF 5415 Cs-133 3 X U Cs-135 D iE RAHED L
IRAHEAD X 13 2~4%TH Y ERXETHOEMER E L Co@f % +oic iAo 2 HiF <5
572, 72, Cs-135 O FE R HIETHERK TH % Ba-135 12D\ Tid, ARIEH Ba-138 it
B L 77 v 75k Ba-138 OHRICHE RZED b o 72 Z & A b B AR T I
BFOWTEOWENERCTE L L 2R L, S O ICRERBBECHIE L& 25, Wk
I TWER L 7 3 TR () OFEIRRD ol d o7z, Ledi> T, AL FEnitdEic
X B KSR R L CREE R & L CIIC & 3 2 & 0Shd o 72, ST, AT S il 15
DS % Hw> T Cs-135 FEHERGIHBLE & L T &2, chEcichy [z —9—mis
DEMEHERR | & LCToMA%E BIET,
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1. B
[iZt®ic]  237Np(T1/2=2.1x106y) (FRKAFICHOTICHIEL, BEHRFATZD -
DICEBPBBEL TN TS, Np-237 DERD =D ICHHERE E 0 (AMS) w5
I I N TE D, AMS THIET ZBRICIINCE L —F =20 ETH 5, FL—P—¢
U TLERIZEEN 3R] U TR O R Np-236g(T1/2=1.5X105y) ORGESKRE & T
%, Np-236g o#li & LT Th-232 I Li-7 ZWE 4 2 J7iE05ET L Tw 3 23, PR
22—y kDL ED Th FIcEEINTE WV EBDWOIHEIC R 3 720 EHE DIEE 5
METH D, RFFFETIEH 7 L ToOoriEL R L C— I % /o % Zffi conitd 5
EDBTE BRI HEE, DEtoFE L LCHEH L 72, FFERE, Aliquat336 % W 72 A1
Hick 3 Th225® Np it % 4 ClcikA T w325, +407% ThREER (OBHRE) #1535
TERTERD» o7, SHEIX Th 55 Np I3 2 SEERE M % B, Ge P8k
BHER T y MRS ICHIE ATEE 2 Np-239 % Flv L0l 2 ¥ — 2 D& %2 1T - 72,
[5E5%) Aliquat336 25 30wt%IZ 72 % X S ICIAfR S 7= R vE Vv 2 fiIH L C, Th 25
Np %50t 3 2 BN RS 2 T o 720 EERTFIHIZ, £3 Am-243 2260 I F v 70
7z Np-239 #IC Th-232 7R (Th45mg &) %I 2 CAFHZE L7z, Zoilklz, IE
EREORRE X Y SRR S 1L HCLE®R (TM, 8M,9M) TRfEL, TAar e viET
Np DOfiifk % FHE L T, Aliquat336/-~ v ¥ ViR X 2 i % e L 72, (LB ¥ — 4
DY L L CIABHh LS 0 RS 2 8 Em (1~3 [|) 317 L 72, 25 Np % 0.5M ik
T L, Np @ y #%8IE L < Np BUEZ KD 72, £ 7 Th JFiEFE%E ICP-MS HIE
T Ltk ThREREZRD, DHHREZS,
(FER e &) BRI 31T 2 B L ORI O ETF o R R, ERERE TM
~9IM D LTI EIER 80~90% 435 & N, WELEE DR E & ik L CHBESH 3 C
EHERR I Nz, F 72 ICP-MS HIEIC & 0 3R 72 1 BEtREC (BREFREO 1%, MR T [
T3 107M3~10M & 72 Y, 3 ATl 1006~10"7 & KiFicekEE Nz, FEEED AMS FIFH O
7291013 1078 ZNETH 2 EEZ LN B DT, HME#Ic TEVA BHgICX 25 7 45
MEEpEH ST 2 2 & T, &5k 2 BRI L AfFE NS, £z, AlICHECET Th % 5
TR LR (HCL AR 8 M &) CTRIBEMIHOICEMET Lo T, Stk L
DHED R — ATy THRMBEEEZ TS,



2. FmsL

Measurement of the isotopic ratio of Np-236 to Np-237 in Th-232 + Li-7 reaction products
by using accelerator mass spectrometry, A. Nakajima, K. Teranishi, A. Yokoyama, A.
Sakaguchi, K. Hain, R. Morita,, A. Seto, A. Nagai, D. Mori, Y. Komori, T. Yokokita, Y.
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AFEOMEREZE L Z D7V =713 1994 b, H P 7 2% v DIH Y EEEERG R T
TR & % D NE~DFEEICO W 2T o C&E /e, 208, v 7 VELILMIT O H 2 X7
7 ANZAZHROE DAL TD HARBEEEIC O W T FHEL TE 72, AR TIIHIF 7
ARV TINE TITo T &7, KRR OEEC/KREOIE & HIE ., BUETHE % 72 k10
WRFEIC X 2 AV EM R R T i & i T 2, CNETORED D & LT, BIEBROH
B HHHEMRL T Ot~ DFEN 20 5 LB B BFR Lz, T LIIVEEEICHRE
LCW3, 54EEIZZD b, AT 7 IARIHRIRDT 7 AFTD T F v OHIEIC DN
THRET 5, AP 7 AXCEH L O 7 VEILCRERTTRH ). Zhd b OIRE
PLESEI/HBFERICEZ 2FEICOVWTOTFEZ I LD, AV v EZ— 8= I, TRAZX
FERKEDAAL Ty b N7 T4 VER, 2= F TV RFEDOH Y L XwV —1 7H
LERPpLE Lz =TT, MIEREERKEAL 7z, S0, A7 7 IR 7D T 7 A
FicksnwT, 7 Fveya v 7 (SARAD #H#) ZHw<T7 FYlliE%Z{To 7%, FRic, v 7
v TG KT N ERE DR E N, S5 C 3,000-4,000 Bq/m3, A T 8,000Bq/m3 &
W) EWEDSHEE S Nz, T, ATl 30Bg/m3 FREThH o7, AT AEX VTOR
HilfEiZ 200Bq/m3 LA F & & TH Y, IAEA, ICRP, WHO Tl 300Bq/m3 A3%f5 3~ &

LRV EINTW S, fiEo T, FROEHIEAS R & T2 ON#EREHEL 2 0E1H 5,
AA Ty beRNTTa VBRI, COfEREZ oM OHLIFICRE L, HEETo
TeMEDR Dol Z LT, RENOIHSERMSEN T2 00, ZThe ML 2%
BIEFE RV RNVICE 72 LG D o 72, SEIORIE I/ NERTZ T TH 5 DT, 5% o
WA EREST 25HHTH 5, £72. ZOJRK S F X RN EEGEL 200035 5, N

AT, Ko7 o v 2RI CRERESPESE ZHE L, ER~DHE LT 2,
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1. fEE 2011 4 3 HIcRBRFE Tl & 22 71531 X b 520 PBq DR ~&E 2

B & N7z, A Td 137Cs 1P IRMI A5 30 4F & LR < . HELBE o EHiE 0 H
Lo T 5, BREEFRICHH S 2 BEKENME Cs o 1 DfiE L LT 1 S8k o it
R 2EES %, RfEME pm & IR % (L 1R T B 72 0 OURE V. 1 5HH
RT3 EF D S AL R D TN 5 0 b D AFKR I N TE Y . oG 1 58
DIKFEBFNT X B RS EE L2 2 & T, 20X 0 b RFRPICHENEL ko
TWwb, RFFECIE 2 odbderE S ER ORI L8585 6 IEH IS RE 23 & VR T (SR1P:
Super-Radioactive Unit 1-Derived Particles) D HEffIC KN L 72D T, #FK TIlI SRIP Of5%
I ORGEREFHERT 5,

2. FB& 2018 4F 8 HIC 15 B R OBEERIOWEERT CERIN L 72 584 5 .2 DD SRIP(FTB1,
FTB26) % HiffE L 7z, Ge *FEMARBHIER % WU EE % HIE %, SEM/TEM-EDX % F\» CH
& KT R L 72, £72. X W EERED Ei2> o 72 FTB26 122\ Tl XRF i< X % FEAil
AT D%, X-CT IC X Y KT D 3 RITBROREF % 1T o 7o, BICRL 73R K& 0K 1 Wi
XL T SIMS i€ X % Cs, B [FNIKRIT%#1T - 720 WiakEHT, BT %2 %50 L 7214,
Kz XA YEY FIEL TEKL 72, Wiio—&% FIB <hil.L TEM/STEM-EDX,
EELS 71 %47 - 7=,

3. FEE - Z ASMHEEL 72 FTB1 & FTB26 @ 134Cs+137Cs iRl 2 hF 1
6.02x105Bq. 2.48x106Bq. 134Cs/137Cs 4HELLIX 0.971, 0.954 TH Y, 1 5HEHR
DRI CTH 2 T L DR TE 7=, FTB26 ICBIL TiE, ZhETICWMEIN TV I
BRSO O BEERL T O W Tl m O BT RE 2 FF > T\ 7z, FTB1 (3Kf%2% 300 pm £ T
F12 O,ALSL,Fe 2 o T Tz, X 5T, 1 SHHRK + & L TI1dw)®d T SEM-EDX T
Cs i &, Cs 2R ICER LTz, TEM O X Y FTBL 37 A3/ )
7 —rOMICH I Cs ZRFFL TV B 2 30572,  FTB26 3REAH 3 mm &K
& BRROBEHERL 72 o 72 T ORER. T3 IE C TREE v, KT
Si A3 FE DKL TR O T3 mEL Th Y, ThFTo 1 SHiski & 1382
72 BH, R E R LTz, XRF, X-CT 25, RiFRIEIC DR EBE R HEEL,
KPR B E» 2% LERETH B 2 LR 0 h o 7=, Hic, WiE DM KO
EELS OffH4 6, FTB26 13477 AkikFxE F.O% e L, BENESEYHRE Sh s
K239 Ic oA F N7z % L7z (X 1), 2 offfkiE 1 S HoKEERER AL o Bt



WWREN T L T KAWR 72 gL 2b 0 e E 2 b b, 72, FMIRLSHT O
R WA —FRvaTh»o B, Cs i ngd. RKnOWHK 1220 DH B, Cs 25MH]
N7z, 11B/10B (3 4.13-4.28 TH b, RAFENLMA.05) LY bEWEERLZ, Zhid
B AilfEiE sk, T RIS IC X D 10B 2AEE X N E A KL Tw3, F 74,
Cs DRFMBICLIRNCIETE L. A5 & I ER PRI O, & 47 1 TR PN )
KCIRE L T2 EZRB LT3,
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1. B&R
WA R ROHI AT, FILR & SRR O REICE L, AL 2 E T olH
U SRR 04 LT %0 JAEA ATRIRESEEE £ v 2 —PIciE, 222 To U i R4 I X
B YLD TR - T\ 5, JOHICHA L TR U S5 & BT 5 © & THET 3 ¥k
Cld. R BRI R CEREESD UL RaAS TN TS, $7-. T4 RHLCH
NBYUKIZ, BITHTH 2 2 & 25 Fe2+% Mn2+%2 & A T 3, HRICHALYUKIZRR
HC, SR VR WEIRICHA L. U Ra 200G L7 Fe(IIDKIE(L2 Mn (V)AL 233E
BT 2. AW TR, 29 L2 MERRBRE 262> LT U & Ra OBEIBIE LW 22109 5 C
LREME L, BEROOT AL Y X — 08 v w B I B TR &K
SRR L . 22N U KO 226RaCEIMI 1601 48) JEE SO0 2 17 - 72, HERRMEURH 382
O, 226Ra WENTT DDA ¥ & L (AF— LB A UKGHTHICES 5 £ T
(8 L7, Z 0%, Ge BHRINEEL VT FREES O 7 Y ~EFHIIT 22 L ic X b
U SO 226Ra IREZE R L 72, /KEURHIMEE Z W C pH2 ISR L 7212, WREEN Y v 24k
VORI & D 226Ra DRTIAIZ AT 5 720 [N L 7 BREES ) 7 L8R L7208, #) ZF LY
PNy I TEICE A LB TN ES 2 E O L7z, Z ok, HERRUR &[RRI v~
SEHI 2T 5 72, KEUEID U M ICP-MS #HVWCER L7z, BEHERIIcE TN
Fe (DK BALA  SEIRUR % T 5 7212, Fe-K WU X MU H 3% (XANES) 2 <
7 P VHIEZAT 2 72,
MR MKOESE  HEVER O THEREEYE L LTt JUKICE £ 5 il Fe ofEflic
X ORI NP L IR - WESICHET 33 v ichkT 2R R E0E 2
5N 3, XANES <2 b L ORFHERD b, $KBIE7 = )~ A R4 b 27— 4
PObAB T EBSoT,  HERIEEH O UL, 260 ~ 1850 ppm TH o7z, —
ety 7n i R R D U2 2~ 10ppm BETH 2L 2 E 2 D &, TNEIHRD
R L B 2 B, AKEURIID UBBHEI 4.7~ 17ppb T o 72, —J7, W)k U HBEEIR
0.04 ppb FLETH 5, Fkic & ENTlre U BPKRLIOM L & b iclpkanrc e
BEELTH. —BIEREKICH~SZE 10 0£E0 FEw UEECh 7=, HEREY LK
SR U SR & B o BRI BURECE sk 72555, 0.28 ~ 2.7 X 1075 (mL/g) TH -
oo HERWIEURIR O 226Ra HELIX, 12000 ~ 29000 Bq/kg TH o7z —/7, —fkiiE
RO 226Ra #2132 10 ~ 100 Bq/kg FEETH 5, L7=i> T, $HX Wiz Wi
DHEREYIIC 1T U & AIRRIC 226Ra 257075 ) EBEEA T NC\ 3 L S 2 5, HEREW & KR o
226Ra IRFED> © FLos \F DR FRE E K 7o K55, 0.26 ~ 3.7 X 10"5 mL/g TH - 7z,



FATHRIC L IE, 7294 FI4 P& =34 Mg % Ra DEEERETZNZ
~1000 K& ¥~300 mL/g & \» 5 fER i T 5 (Sajih et al, 2014), L7228 T, A
R TR O N7z B 1T O Ra ST LA EIE & b JeATHFSEDEICEE~T T 0~ 1 0 OffFEneC &
C7 %, 2D, HEREYI~D Ra BEICIZEOKBLYI ~DWAF A T, Z ok o A
NEZXLPFELTOLHREEATREL CTnwd, 5% 5 Lz RalREA N =X LICD T
FHIICHR TV TFETH %,

51>k Sajih et al. (2014) Geochim. Cosmochim. Acta 146, 150-163.
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1. BE
1. BIEAp S
<HEE >SHEHER b r v 5 20k HERBFEAFHTH KA - I & - i
HMcehbo, Z2OHEITEECTH 5, 90Sr, 89Sr 3#l p KfE <. HUHEEHIERTICM D ITHE A
ST 2 N D B, FERDESHELR X, T, RIS OEERZ 0L 5%, X
b i CHE R LD EEE OB BIYIE I N TS, 4 lx, 7 AN Y v 4 (BaSi205)
EERDETEA MR T v LWGER (8 2 7 & 4 MAq. HA{L - L3R & R v 72 90Sr
HIEEOBIFICE Y A TV 2, REFZOMFETIE, LDl EBET 2 L & bic, Ay
Wik & K D A7 & Tl A E OB G L, S NREILTF 22 L 2 AN E T
%,
<EKEik L R >R L LClEYTh 2THIROETL (B4 2F472) 7.045 ¢
W72, BEIFT 600°C, 10 BRIz X 2 2R KML CEEIX 0.895g & Zro 72, FkE
X OBRIHEIE % F 0 728 KA 2 1T, ARREZ G TR L, WE A8 %17 o 72, TR
WiEOERIT 5% KRG TH 572, #4170 mL OHEEEERE L. 855r (26.6 kBq). Na2SO4
B, 105 mg O St EAIZ M 2, 2 WefE#RIR L 72, &0 (3000 rpm, 1043) XD
Sr g & EiFIC 072, Ge FEMRM SR % 72 85Sr OMIERE R 5. EiEIC 29.6%
D 85Sr DELE L T 72728, EiFIC 60 mg @ Sr AR % Hi7- 1ol 2. FRERIEL T4
o 7ee 2 WERIPA, HOMHEC X 0. SrEAI L EiFIC Tz, Bl o 85Sr FERAER I3
19%TH Y., 81%D 85Sr #* Sr WEHNTHHEE X iz, 90Sr D BSTRERIE 122472 - Tl Sr
AN UGS & N7z 90ST 2> & HHEZE CA KT 2 90Y 23U P iciE L 7244, 90Y % I v
FUBEICXVEEEL, 20 B MEFIT 2, 90Y I A% v SREIC X B Y DLEICE
DFHi % LA T D & 5121778 o 72 Ak 85Sr %% L 7= Sr &A1 40 mL o 0.05M EDTA
%M %, NaOH < pH % 11~12 icFHH& L, 1 BRH 30 4048 #R L 72, Sr WaSHN IS ITAM L .
DI PITER o AR 2 WS A TRz, AT D 85Sr 1k, K5 L2 T4%TH Y,
85Sr DLHEHKIZ 91% TH - 72, AIRIC 90Y (5.04kBg). Y ¥+ V7 (Y:2.0mg) %hx
720 Y(OH)3 PEB A RS % % C NaOH %A 72, @08 (3000 rpm, 10 43) 12X Y
Y(OH)3 ik & FikicmiF7z, Eifd 5 20 mL #0H( L., LSCE¥ETF = L v a 7 ¢GHIE
T o7z, Fx L v a7 NHIEDFEEIERIZ 63% T, 85Sric X 2 & X v, K5 L7
32% @ 90Y HELE L T\ 72729, L Ic 30%H202 %/l 2. EDTA #B{L R L 7= L 2 A,
Y(OH)3 YA AR L 7z, i 0rBiic X v YIOH)3 Wz 430, sElx & o Y(OH)3 ik &



& b1 6MHCI THEfiFE L 7z, MUK THENL, Fz L v a7 HHEZITR o7, G5 ED 80%
DY M E Tz, IAF U IERIEICK B Y DI 80% & FEili ¢ 5, 72 85Sr
DBAFKIL3.3%TH > 7=,

<fEF>H Tg DET Lkl w72 KBRic X v, St EH~D Sr OFERIZ 81%TH -
720 Y3+ & EDTAIC X 2 ¥ L — MEREROLEEELR KML (% Sr2+DfE L Y K& <, Sr
WA oD Y BEERIE O1% U ELHEETE 2, IAF Y IEBEEICK S Y DL AIGRIR
80% TH o 7=, it o THEAESIKICEH T 5 90Y DULEKIE 65% & 24l X 315 , ARHriE DS MEE
EPFEDOHITIGHAL 9 % 2 DR &Nz, 7272 L, 8D FET 5. HKGERICIE Sr ik
BHI~DOEFIL 98% % EH2 2 L2 6 St ERI~DOIGERIED k2 %ET 5 2 L T,
90Y DK% 85%LL FicT% 32 AW I NS,
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GiEAELD)
2011 4 3 H oHURE NS 1R 7 /156EFT (FNPP1) o FBCCHRIC it X L7 et
YLD DB ERA AR O P E R BV IE BRI A © . BRI O FE W IR R 7 — v T
O FIBIEE % AR L CHAFICEEL T %, ThE TOMMTRER 2 5. 2015/16 4F LI
137Cs WELIZHAMERIC S 2 d D DRI L L CHBATL b SIRETEE L T 5, A
FTik. KPS O HARWE~ S DI AARMED O K~ O > 7 L Ok i %
b 2 edbic, HERT =N TORVPERBEIERICOWTHL2ICT 5,

CEEE2-)
fig At 11X . HAMGlobal2021: Historical Artificial radioactivity database in Marine
environment, Global version 2021 (M. Aoyama, doi: 10.34355/CRiED.U.Tsukuba.00085) iZ
INEkE T % 7 — & O ERAN HLRIFFFE THI 721215 5 7z 137Cs K OF 134Cs R % fif
L 7=,

H AR O > i 51 3Kk @ 137Cs ?}%F‘? I, \EEET I FEEN O HKR 2013 F
AP LHRAITHENML, 2015/2016 ICIRAMEICE L7z, LA L. Z D% 2020 FF TiE, i
FEAMEES B TN TiIEV 2 b DD, FHUHIINT 2 72 & BIRRIRE DA IIED 5T,
—EDOHPCTEH Z L T\ b, £, HARMBILE CIE, FEEIc X TERE QM2 H D |
W FiEe o HARWFICHA L7z 137Cs 23db L L T3 Z LRI nT\w b, HARB~D
FNPP1-137Cs it AfElH & L T, Subtropical Mode Water (STMW) ICH b iA ¥ #1172 137Cs 1%
MRS 2 P85 IS X . REIEAT IS W RBEMIATT CRAIR A I _EJ5 IcHimE X R gk &
Y Y FiEE L B L BRI HARTEICHRE X o Tv B ATREMEAR IR E T v 5, 2012-
2021 41C AAWHCHA L 72 FNPP1-137Cs 12 0.40+0.11PBq & REES S i, il
STMW I2HL Y sAF 72 FNPP1-137Cs @ 9.4+ 2.6% Y44 28 CTH -7 (Inomata et al.,
submitted) .

. AR CIRE Y FiEO SHE K WHIEIC BT, 137Cs KU 134Cs DL % Hll5E
LCTWw3, 2019 FIc@Ml 7z 134Cs/137Cs St RELL (2. HARWEG M < 7z
134Cs/137Cs JHTHELLICIE M £ AN L T3 Y . FNPP1 Hifgic Elaﬂé@“ Y G R A
(ZHREVETIEER 2 REETH 0] © Dk ©F) 8 FRRICI Y FRIHICELEL 72 2 L RR I Tz
Hil. 2022),
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Aoyama (2021) HAMGIobal2021: Historical Artificial radioactivity database in Marine
environment, Global version 2021, Center for Research in Isotopes and
Environmental Dynamics, University of Tsukuba. doi: 10.34355/CRiED.U.Tsukuba.00085.
HIGER (2021) HRENEESSE - HREFELICHER T 2 BEEYE o LR FETD 10
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1. &

1. SroE7 oW fe

g7k 100 mL i< 12MHCl % 100 u L iz BERTEA b v v 57 2(85S8r & % 1% 90Sr) %
5~10 kBq il 2 72#%. SrWEHI( = 7+ 7 2 MAq. P-MAq) % 150 mg % A L. 2 IKffilfi
R U 72 EAH(P-MAqQ) & A IC /i L 7212, WRAHICFEE P-MAq % 50 mg & A L7z, F 7z,
Bk % it L 72tk 100 mL i< 12M HCl % 100 u L 35 X O 1.25M Na2SO4 i % 2 mL il
27, WEHER Fo v F Y Ak ilz, P-MAq % 50 mg % A L. 2 BB L 72, EKic
MLTld, 1EHEHOEATI2~93%, 2 [HHDEAT 99%U EPGE L 72, #AKicH LTl
1O AT I8WLA LA X5 Z LA TE T,

2. 90Y o i

Sr Z Wi L 7= P-MAq 1 0.05M EDTA & 8M NaOH %z, pH#% 11L& L., 30-40
ST 5, P-MAq O 4. Fe IEHERW (1 mgFe/ mL) % il 2 7212, H202(30%) % Jill
A BER - NEAT 2, 8MNaOH %Nz, MEAT 5, i=.0oriE oz 7t L. HCl CiEfE
D, NHACI & 7 v =TK%EMZ %, MMEAL, 90Y 23k L T\ % Fe(OH)3 D% 5
M EICIEET 5,

3. 90Y oHlE

k10 L T Y ofb2ZUEE2S 90%, 10 KEREFANE L 7254 ot FIREE (MDC) i3, K
BG #" 2 7 v — &R (LBC) T 0.22 mBq /L. {& BG iifk> v FL—v ava v v £ (LB)
T 0.63mBq/ L, ks vFL—vavh v 2 T1.6mBqg/ L THo7, LBCHXULB
CHAED KIEH @ 90Sr JEFECH 3 ~1 mBq,/ DHIENTRETH 5 Z L 3930 B,

4. &

AKEEOEFTIZ, 1L OfKkEHWEHZ{To7z, LrL, COEBRTEFRNICY %
FUINT 2 £ TR TR, 5%, Y BINEHEICIT) 2L o TE 2 EBRAEEZHET 2,
¥ 72, 10~40 L O#K~DIGHZ1T I,

Ears)

Sr AR & VT, K - BKFO S #WESLLIENTEL LB Do, KE
L7290Y # XL K BG 2 7 u — k2 < 10 BEHEIE T2 2 i X D KL~ oD 90Sr
HIENRTZ D L0 h o7,

2. #wWX
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BN I 1T 5 HORRL T DRI B $ 5 =Bk

KA o g

ZAWEE B0 R

HLFEpESE - 0 £

o M

1. &
EEE R ESHKD Cs-137 0 5 b W)l T35 D DD 90%LA 23K+ 70 & D fil
TR FICE T, Wl BRI IR IREL - 2 2 CREST A L E LT
W B, WU I X, LIZ UISHR EW AR S v k38 S b, RIFE IR,
B (BE) TERIRRIC, FURRLFRIBRIC F 7 v 7 s Mith T (B X O ZRICEE I N T
W3 Cs-137) %iERT 2 Fhzi U<, Wk 7o bE~ OO FHle 7V v 7ic
B OMRESLEREHNE T B,

SAEREIT, PRI L LT, 27220094 XK 1% iRE S 2 =01 LTk
WMEEH T, Xy V7 4 — LOTEHUERE 2 BI5 T 2 FE 21T o 7o, BRI, SR
FATEKE TN TV BIENE 20cm, 5 & 40cm, KX 6m OKEEE H 72, MR R L L CTE
THEEWD . MRLA Y & L €L 1~2mm D& % Fv . MRIESr 30g & MRy 120g % X
CIRA, MEFICKELZD D2 L Lz, 17Tm3s-1 OKifE, Ry F 74— L4208
1IRESBHT 2 L CORERE ¢, BTHBONY F 7 4+ — L ORERR T % [ L, AR
4y LRIy BB L D X 5 IS T 3 02 BEL 7,

I © (MR - MR 13 X CIRAINT W25, Ry F 7+ — A8 T~ & BH)
T ricon, MRS AR LE Lz~ y (ZHAKBRY F74+—24) &, MRS %24
D& LTSy EICpE L7z, B TR & iRy D& LA 1.6: 1, E T
27:1CTH o7z, BEEE MRS 252 Ay Dl PEL . EFRANCER Y EEh 2
L9 R THEEL 72,

Stid. MK O R CTEDNZMKD LIc KEOHIKIK S % & a2 /EH & ¢ % Ehk
DENEZFHHE L TW2%,
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Y-21-21
Presence of Cs—137, Cs-134, Sr—-90 traces from the Fukushima
Daiichi Nuclear Power Station accident in the seawater and air for

baseline date in Viet Nam

X4 : Vo Van Tien
ZAWFEE « HE]
HFFE# : Dao Van Hoang + Nguyen Van Hoai Nam + Poan Thi Thanh Nhan

1. BR&E
Contamination by radioactive cesium (Cs-134 and Cs-137), which was released by the severe
accident at the Fukushima Daiichi Nuclear Power Plant (FDNPP) in 2011, still has a great
impact on aquatic organisms. In the case of the Chernobyl accident, the rate of decline of Cs-
137 in fish and aquatic environments slowed down after some decades. Cs-137 in river
systems can be taken up by aquatic animals. In this study, total Cs-137 concentration in the
Ukedo River system and Cs-137 presence in dissolved, acid-soluble, and insoluble fractions
in river water samples were determined. Total Cs-137 concentration increased going
downstream and had the maximum value of 2.08 Bq/kg below the Ogaki Dam in May 2012.
When there was no rainfall before sampling, >87% of Cs-137 existed in the dissolved state,
and the acid-soluble state and the insoluble state were <13% and the undetectable level,
respectively. After the heavy rain event, the particulate fraction (acid-soluble state + insoluble
state) was elevated to 65%, which corresponds to twice as much as that in the base flow
condition. Particulate Cs-137, especially the acid-soluble Cs, can play a role when taken into

the food chain in aquatic ecosystems.

\V]
%

X
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FER BT TOHEREWRRE O KRR 11T 72 R 2R

KA hiE B3
ZAWITEE BN B

1. R

HEREW) 2 U EY) & D BRESBHREMRIH D 72 8511, TEH — 72 T L, BRCIRBI D
X9 RIEEHE RN, HEYOEXRICEWTED LS B2 o251 34
BHHDL, TNETHOWLREOHBYBIELZ 2 2L, e 2 it > HERE YR
X oBAR%E, WD XS RER A e RO b 0 L KE L THFER#ED T X
7o, L L, &5 LRBERA, Fl 2 33 RETO £ 5 it oE I n2&k L, il
MEEDRF LT 2IFER BN T THR D LD &) » IS 2> Thv, KFFEHE
HClX, ZDHICHE TR0 & LT, HED XD RBREENRE LT, /KEEFERRIC X
T & HEREYI A B O RFR I 2 P~ 7. FEERIIFE RS CRIED BREGHIRE T IS o
EAETUKEEZ IR U7z, R AR L 72908 W B 2 fE & &, WIR2> & o HEREY ik i
&V - KR TR E DA R BIEE - RN L 72, FEERCIIBE ORI L IHIKERZ N T X — & L
LCELEH B2 ET, ZNODHEBICOWTHR.,  BATEDE S CHIHIKZEDS R
% 258 T O HEREY L O W R & JAR T AR, BIciEZ T iRk S F, inoJET e
TE D EFICHE S LIRS0 Z b, HERBYOEE LT ICHE L v 2[R TRB S L
72, WIHKEDHNIC K & L, A DENOWK X CEBPECGEICIHE & % I
THIBDENTS ZEBHL IR o7z, SRITEEE N A 710 X 2 BUEHE R O gt %z it
., X0 FH R RRY T OHEREYEREIE 2 AR I L ER D L EZOLND.

i

N

2. #wX
WA ST - FEfsC - B S THERYIEE Y = — 7 v TADTBIRICE 2 5 522 « ik
EER () ), HERESEgE, SZEA.
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SRR EDOHEE B & LT VAV BLEIFEOREST
KA : sk o

ZAWFEE A Ml
1. BRR

K DIEHE - GHRVE 72 & ORI FOZEEERE L LT, mERRICH T 5 AREBUIICE
TAREERMTONTE . — i, EY~EEEEL RIS TYE O Y AL EfR 2 THET 5 5
2T, WRAAHHICE T 2 7RG OMENEE CH 5. L4, MAMZEHE(UAV : Unmanned
Aerial Vehicle) I3BRIEENRE - AARKEFOFEICHH I N TV 228, [REM DB ICE W
T, BUAIFENSETZL T L IFEEv. 2 2 TARIIZEIE, UAVICX % 3 RTAfiH 0
B> 27 LOWREE LW, Z OFEEMREEZ FEM L, BUFEOM 2 B9, FICLAT o
MICEH L. $7abb, QUAV OEWIC X 2BIHIE~ORE, QRITHIEOEWIC X2
BUAE~ D28, QOLBGIE T — 2 2 v 7z in - JRUREOHEE, ©3mTHh b,

FEERRAED 72 & OBLHIIE, UAV I/MNEDORR 2 v — 2L, # B2 5 &EH 100m
¥ Ch EA - THIE2ZcEMI Nk BUIE, 2019 4 8 HA 5 2020 4 11 HickW»
TIHVIERZFREAF v V3R, 20224 2 A HFE4E3 HICE W THRIEKRSET AV b — 75
BHREDT S € v X — BRI IC T, 2 EnEf S Lz, I L 72 UAV 13, spark, Phantom3
pro, Phantom4 pro (DJI##) ©Th 3. AR+t v ¥ —1%, Logtta G - HXNEE ; ==
B4, RTR-502 G : T&D HE8), iMetXQ2 (I - HIAHEHE - SUE - GPS InterMET
B AR T

DUAV DT X 2 BLHEIE~ D2 DT, Phantom3 pro ¥ X N spark TEIHl & v 7=
SImE L 72, 2 OFER, spark I X 2 K302 1L.1I°CEW T &R S L7z, spark AR
DD, WEX VI —IREINZCLBREREEZONS.

QOIATTIEDE T X 2 BHIE~DOFEICOWT, Hi k2 5 5mEic 30 B0 &3
Vv 7 %7072 UAV &, N Y v 7% fTbhahro7z UAVICL 2 5Uma bk L7z, 2o
FEE, RANY v SRR o7z UAV I X 25D &SmO HERZ 2 £0.2°CR & <
mofz. 2F 0, UAVICX25RimE, &Y v 7 %775 L TRMEMKMI NG Z &2
Mz n s,

@LBFIE T — £ % v 728l « FEUEEOHEE ICo T, 2020 4F 10 H 22 HDZIEKRY
BEAF ¥ v AARICBWTHEE S N E0E I, S 10~40m TRAMICKZ & 2 2R X
Nz, BRSO L3S 20~30m OBIRPAET L THY, Zhbic X o THMK*
JE—REREINTZenEZOLNDE, ZD72®, UAVAEZOHMK* Y/ v—% L 7%
HifeC, BURICKZ AN ECZ LRI NS,

UEo X5, ERoO~BIonToBEEz (T4 5 T 8T, UAVICX 2 QRBUHITFE
D—EFBMETL I N, —T, TRICET 2HEDRINTW S, Thbb, LREFIH

7 — X iz JEn - B % UAV A S EEGHC X 2 7 — 2 L tikF 5 2 &, &
RGOENIC X DBUE~OE LRI T 2L TH L. H5iklE, T X5 % BEE
LT Z&T, UAVIC X 2 [RBUAITF L0 2 H5 7.

2. @
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HE DR AEBEFAR LB COBRMEE T U AOBENME &
SLYRERR & D BEIfR AR
K4 HE =
ZATEE ¢ S AT - BE R
1. R
ARWFFETIE, HE OB BSHFRTER CORGME L > 7 ABBBIC I THE LIS 20T
22 EHHMET 5, BEFEEFRLE, FHRIRIRKELORREROL L TH 5720, TR
CHT2BEE S Y AOBREEREAET 2 2 L id, BV REEEEECTH D,

HE > 7 L3 HERE CERBT 2 AR O N TE Y, BRI~ DR RIS A
JRK & T2, IEEOIFRIC X ) B OFEWICHRT 2 L8 cOERERIEY O PER
DIENDS, TS 7 L OEENEET L L BT o TE D, FICEEZRNR
& L7 % K, BRI TOERIIAHTH 572,

Z ZCARWIZE T, SRR GERILT R BRSNS SERsh ) D rekUE
ICBEE T 2 {ERAEHE OFME N RIC , TFHEMEEZFREL, BIEEZcX Y iEmED
WERZ T TETH L LR L, AEMTIRX OMHEL TR L — =T L —
FOMMTEICO VTR 2 Z T 712, WEEFOLZGRD 3 HiHoXREH»H ) X —F
IO IRE, ZOETFICH 3 HERE L 0-8 cm %3 < IR 8 E (0-5, 5-10, 10-15,
15-20, 20-30, 30-40, 40-50, 50-80 mm) L CTHH L7z, TN HEIL ZzLEhicEEND
BSHER > 7 MREZ T v~ = v LEEARTR TR S & & bic, TEOFHER
FERENCTFI7AF =2 ToHMr L, SR E X BREPTEC X Y7,

FHE I ESCA R OSEED DT ICE TR TV b 00, [EREICHkT 2 A
B, BAL LD ICEREPFEERSE LTEIN TV ELE, O Y v LRGSR
BEAMERIN T 2 MR I N, HBICEEN IS v LBDOEE DI
8 0-15mm T#J 5000 Bqkg-1 L AfEZTR L, £ 56 MEICH T TR L 72, F 72K
et v 20 9 FHEKE 0-50mm ICFEELTEY, Inboffiaid 3Hied —HL
T, TNHLDOFERICK Y, % DT & FEkic, HIEBPICENRE TN 56 34K
A OB v v LEES ARG SR 2R3 2 L SR T 7,

THEOEMMEHEBOIRIECH 3 2R ERIL, MEHELy v 2B L IRIEHEEOEE I
FEIER AR L (K34), oMM, %6 KHEYROIEEN 2GR R s B
W, S T LA ODb TR T HBEARI 2 EERBLTWS EEbNS, KEE
ZIERCE OFFER L VR Ch FRORFE L Ef L, HWE OB v L0
FREIC T T B OWCTHL I T A TETH 5,

2. WX
Asano, 1., Harada, N., Nakao, A., Evrard, O. and Yanai, J. Impact of radiocesium
contamination in flood sediment deposited after the 2019 typhoon on decontaminated fields

of Fukushima Prefecture, Japan. Comptes Rendus Geoscience (in press)
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EFINEBCAEBTTLI 2 un~v R ) X RECEITS 137Cs BEZDOWE

K4 s i IR
ZAWFEE - R A

1. R

55— EAT O PEILYE 80 km O EF LRS- FREICHET 2HE TV —xRY =7
o~ A/ %’ (Vaccinium uliginosum) 23122\, SEUGATIC X 0 ittt > v L RE D
FEPREFVCHEZHEEL 2, 2021 £ 11 Aics I3 25 FREO 7 u~ X ) ¥ EFHHHO
SARED 137Cs ZME L 7= & 5. MEFAClE 0.095 Bq/g THEEH D 137Cs 2fkD 8.1%
TH Y., BEPYE (0.036 Bq/g. 4.0%) 1Ml (0.024 Bq/g. 2.7%) X Y E <, BFD 137Cs
B GEPE 549 Bq/kg, W 159 Bg/kg. 1Lifill 112 Bq/kg) &HHREZ R L 7zo —J5. 7
—~Y —(Vaccinium spp.) RFEH D 137Cs BFEMEAH o 7=t B i Lo fER 130 137Cs
R O 24~46 £5CTH o 7243, ZHEAE 137Cs 12 0.013 Bq/g (1.1%) T X VK<
Do Tze W TIBIITIBIMAIZ L A LR, RRE IXT T TRHERINATE Y, Rt
PHIE I X7 @R )R HERE L L nIHGHE 137Cs DEIG D EW Z & A RA & HERl & iz, £ 72,
ru= X)X RFEDOEE L 8.2Bq/kg LK - 2B (B IHEL DK - BJFEH) <
1. 137Cs Ot IZIIE & KM D > 7225, A 4 v AHRAEIE 0.009 Ba/g & bFHTh b 72
5 137Cs 2RDEIE L L CTiE 29.7% & @ > 7o Sk, 7 u~X ) FHRFE~D 137Cs 1T
20T, AE OV Uk HIE it v v LOFIE DS EBOFRE A HE L
Bbhi,
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BEF-HEFHOY V) AV ~DEE
KA R BUH
S INTEEE I -
H:JA]#ff5¢# + CATANIA Francesco + LYNCH Michael
1. R

(H) REE R EITOERIC X 2 EYE ORELZ T - EEOM» 5 Y
VL REL., ML CITEIOZRBKkZRB L, 7/ LICELRERZRHET 5, K
FENOEE AR TE 2 X 5IC NBRP V7 U 4 v 2 bIEEAREICT 2,

[J7i5] 2021 4F 9 Hic, fRERZOHH o2/ C. mETNOM 7 Eir,
o 1 @, LT oM 2 o fr, KAEERTOM 1 fEAT, SEERT M 2 fERrcy v ) Ly
DA, WEERT O U E A3 5 W FEEIGM (2.6 uSv/h) & hZERME (5.9 pSv/h) A
b7 F v b vay P EMEHL T 40~120L %4 100 mL ICHR#E L 727Kk 5 YV 7 ) A%
72 AREEEE L 72 SHINE 2 AN PEE L CRRBRE RS E L. R RYIC 59 HRE MRS E L 72

CFERIGH Sk 12 #k. REERM Bk 47 #K)., 55# 1%, Klebsiella aerogenes ATCC35028 %
ffiofz L XAV 2 — ARG T 23-24°CTIT o 7z, HABEMBL CHEMROTERE D FFE 2 Bl L
THL ZHE L, REMSDHHET syngen & HEATZ[EE L, HIEER L L 72,

(55 & %]

(1) 1 - syngen - A MOFEE HIILOTZREL N/ MLOE LB % [FE L 74558,
59 ¥k D 4> T 2% Paramecium caudatum (F1%4. V' 7 U L3 )TH o 72, P.caudatum I I35SHE
SO D RIS CRAB I ICRRRE X 4172 syngen & ME(X4L 5 28 A% 16 FHAATE L. £ syngen MIC IZ
2 OMHIN AT (O Ble ERD2MEET %, [Al— syngen ® O Bl & E BUHHAE % @) 72
FHECRAT 2 L. RBKIG E I B BEER Lo IC X 2GRS BET b, 2253
TEANBIERINT, ZIEL. FHRH1PTZ %, Syngen & EARNIIAIASICOFH & CTHIE
T& 5%, INWAKFTHRELTWD 7THD syngen (1, 3, 4. 5, 6, 12, 13) DMHFIEAR
MifE L 59 kA A L. syngen E M Z[FE L7z, FIE X N7z syngen L G OME %
TIZEE L 72,

Syngen 1 : O & 2 k&

Syngen 5 : O & 36 #&, E & 6 &
Syngen 12 : O ! 12 ¥k, E %Y 2 £k
B 1R

(2) DEGRECTERE DA TR 59 HRIC I, BEKITEI O RER IR D SN d o 72, /MK
DIESERDY 2 RE/IMED T A XHBNE EDR D o 7o, RECSOCTEEFEIRIAR X, @ (381
HURFBIC e o T2 6 2-3 Hilkliid 2 28, QRO RYIO 1 HEHZ ok H o7, LD
L. RFEFHHTO 7 — 2 — CEREI IR B OVl D 7 — X =237\ DT, T4 b 23U
BEOWENIHECTE v, EABROKZMNDOEREOFMIIEZHFHT RS, Hig
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25 ITFERBLTCWE 20, Vv ) Layoda (1700 Bz, 25°CTH 7 7 H) 2
S L CHMEATERE N B MEF L TR 3T TH B, 59 HRiZ. 7o — ALk 1ERB TR
ISP 78 W AED b, 17 W ZERE2NER (3 A% H) <, 41 BRizH s
HIE DD TEDP -7 GUTESE H). L L, 0%, 41 BRo )% 13 1E % [
WL 7, [ UMk TS ZLEEARIC X o TR Y | S ZLEE 2B R D 4T a8k
EREECIEFMEICEE L 7z T, #RIC X 2 MIla 283 E 0E v o R IX, ALK L2
CDORREDOENTIE W EHEEI NS, MOREMSHRICX 27 7 LOZREZPi o
WCHHEE LT IS5 R TEIRE IR TE Do Db Ltk v, 5%, #illg
DNHBED 2 24 TORDOKEYT 7 LOEREZIEKE L, DHREEOK T2 ) LOERH
B OLER D TR T, 77 LB OEE L RO BRI 501E, 7v~F Vi
AR A S WITh s L BbhioT, MEEHD S ML B oK% E
L CTHIBE Y ZLHE # KT & 8 2 EFIE 2 b L vy, KT ) LB RO T, 32k
2 & KiED3 A0 3 2 888 Tt b i 2 NEBR LRS! (IES, internal eliminated sequence) @
PREDREZ T 2 & & THRIET 5, [ES 2SRE S A VBRI RIAGEE 75 2 &8
HMoiTws, 7/ LoZRoffERlE, HLFEUFZE#H © Catania & Lynch 23T 9,

2. #wX
e
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TP OB RICKTT 5% L — MRIRLE LY ~DEE

K4 Bl i
Z ANFFEE + Rahman Ismail Md. Mofizur

HL[FEFFSEH : Begum Zinnat Ara
1. R

Research objective Understanding the dynamics of 137Cs and other metals associated with
soil organic matter in Fukushima-derived soil.

Experimental Three different soil samples (Soil depth 0-10 cm, particle size <2 mm), one
forest soil (FS) from Tomioka, and two grassland soils (GS 1 and GS 2) from Minamitsushima,
Namie machi of Fukushima prefecture were collected. The soils samples were treated with
the dispersing agent sodium hexametaphosphate (SHMP). The soil samples, raw and SHMP-
treated, were analyzed to study the 137Cs in soil size fraction and the effect of sodium
hexametaphosphate (SHMP) as a soil dispersing agent.

Results and discussion Forest and grassland soils (FS, GS 1, and GS 2), as collected from
three different locations of the difficult-to-return zone of Fukushima prefecture, were treated
with SHMP. SHMP concentrated 137Cs (70-82%) in finer soil fraction (41-63% of soil mass).
SHMP induced release of 137Cs, OC, and minerals from the soil, and a positive correlation

was observed within dispersed soil OC, Fe, and Al content.

2. X

F.B. Biswas, .LM.M. Rahman, K.Nakakubo, K. Yunoshita, M. Endo, K. Nagai, A. S. Mashio,
T. Taniguchi, T. Nishimura, K. Maeda, H. Hasegawa, Highly selective and straightforward
recovery of gold and platinum from acidic waste effluents using cellulose-based bio-adsorbent,
J. Hazard. Mater., 410, 124569, 2021.05

A.S. Mashio, T. Tanimura, H. Hasegawa, S. Takeda, H. Obata, Budgets and sources of
dissolved platinum in inland seas in Japan, Estuar. Coast. Shelf Sci., 253, 107293, 2021.05,
F.B. Biswas, .M.M. Rahman, K.Nakakubo, K. Yunoshita, M. Endo, A. S. Mashio, T.
Taniguchi, T. Nishimura, K. Maeda, H. Hasegawa, Comparative evaluation of
dithiocarbamate-modified cellulose and commercial resins for the recovery of precious metals
from aqueous matrices, J. Hazard. Mater., 418, 126308, 2021.09

[.M.M. Rahman, Y. Ye, M.F. Alam, H. Sawai, Z.A. Begum, Y. Furusho, A. Ohta, H. Hasegawa,
Selective separation of radiocesium from complex aqueous matrices using dual solid-phase
extraction systems, J. Chromatogr. A , 1654, 462476, 2021.09

H. Hasegawa, O. Akhyar, Y. Omori, Y. Kato, C. Kosugi, O. Miki, A.S. Mashio, R.I. Papry,

Role of Fe plaque on arsenic biotransformation by marine macroalgae, Sci. Total Environ.,



802, 149776, 2022.01
K.Nakakubo, T. Nishimura, F.B. Biswas, M. Endo, K. H. Wong, A. S. Mashio, T. Taniguchi,
T. Nishimura, K. Maeda, H. Hasegawa, Speciation analysis of inorganic selenium in

wastewater using a highly selective cellulose-based adsorbent via liquid electrode plasma

optical emission spectrometry, J. Hazard. Mater., 424, 127250, 2022.02
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REGRECRBREMELZ A T DM L SR EOBRR

K% HE Fy—aA7v=F
Z AWHZE# + Rahman Ismail Md. Mofizur

L[FIffFSE# © Begum Zinnat Ara
1. R
HHAKRES R ICHEHRE HAT 2 St Cs FOBIFA A v AVKDOTHHDO K & L 72 -
TWwb, BEMEOI TV BH YOG MK, TSR O BEDHE L, 1205 23K 70
CORMERD B, £ 2T, Kz b TRERDSE ., DEECU A MRS RS 5T
W5, HIEE IZRILDON T4 FeOOH F /R FDARICHKI L7z, &L 7=F /K
FHRHWT St 44 v OWREFEER L 7258, s & 98.44 mg/g (WA 97.78%) TH 3 Fd
Gy o Tz, AHZE T, FeOOH, LaFeOOH, CdFeOOH %5 D & Kk~ 7 B4 )E (il
Cs, Co, Ni) oWl om L2 HIZE Lz, ThE TOWIETIZ, KEEEEMH L.
FeOOH, LaFeOOH, CdFeOOH D F / ki1 % & RIS L 72, B 72 50K 3 7 BEMER
(SEM), X-#[EIHT (XRD) 12 X > CHIE % 1T > 72, SEM Bl L 725/ Kiridm v
FICHLHP D o7z, £72. XRD #EiH 2 02 TCoREBHIEREEFF> T & 2R L 72,
Sk, 2o DRI LT Cs, Sr, Co, Ni 0 EEJEA A+ v DWMEEERZITS, £ 7-.
pH X E 2L L., BEIEA 4 v OWE S OFRELIC OV TR 2,

2. WX

1. [%ALESERIY - 7 Kt O & B ORI C B3 2 0F98 |, EHESR, v >y
N TT RTL, AZRRAN T T Toawv, HF Fv—AT7 v, ETEHR
BEFSHANTIIFEER, vol. 121, no. 387, pp. 13-16, 2022 4,
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&R R _E/NESRAKBRIC T 5 BUREMRLF O BB R

K& RF BEA
ZABTEE T NI s

HFEpTTEE - R EE - R TR - AR e
1. B&R

WF7ED H i

2011 FFoBEF -JRFEFEHIC LY, R oFHMEICD L BOBEEL > v 4 (Cs)
DMLEL - VL& L 7z, #k0 O 13 BRI ICURE L 72 Cs 23R O TR B IR 230111
WAL, Fl~BE+2. %72, WmikdicsnwT Cs 2% RicabFEFERRD 7 F
ZEARKET-CH B B TERR Ty B T hcs Y, Ik D Cs JEE~D FE ik 1 H
ROBYIEIIE S TE L 7o > T 5. ABFZETIE, BMA S % U 72 Cs Fiit, R ic i
PEBRI T o OR 2 HIICH o= 2 V) v 7, KRB OOT 21T - 7.

Jiid:

SR OET L/RNEINC 3T 2021 42 2 A6, WJIkoE=2Y v 27 OKAL, /Kif,
B Ltk F v 7Y v T ERT ol RO R EIREIERE S EEEAL SRS o Rk T
HY, WK X RO S8 4 km PO AE XIS ALE S 201 TiT - 7.
R R IRE D AT 1 K 0 £RHIE E BhER KB 2 I C 20 20fBIFR < 1 L3k % 24 K4y, £7-, R
MEFER) 2 v 72T 1010 L oK EfTo72. 7k, S50 T okt 2021 4
Nicz Nz 3 mfT-72. BAKREHIFE 0.45pm D XA v 7L v 7 4 L& — % AW EiE
Y& AR, BB 3B EHE, AR A Ry P it e T A=y L2
Bk HaRE W CHE L, ZhZho Cs iR % MBI Cs IR, /KIARE Cs iR L LTk
oz, Fl, AAXA=YVITTVL— b EHWEA—NIUF T T T 4 —EITK D, BEEE Cs
o D HERRL Tk D Cs BABIE L7z, M, R oilickE L, B0 (Ikehara
etal, 2020) DHIfEEZZEI1C 1 k24729 0.06 Bq DRLT % BB 1~ & LCER L 72,
fER L ER

1. BN O B TEMRL T o Fit BERERICEKIC S T, BEEE Cs L ® Y, [t
Rk D Cs 13 & —fHoikklcoaft - (5K 72 5kD. 72, kol
BRI L REEE Cs IR ICIXIEOMBIA A b7z 28, FUHEMRLI Tk D Cs HE 135
YIRS L IRISHBAR A DN h o7z, T o OFEEA 6, KO LB E) & & b I higE
PRL - 23 IS TRAT 2 DIEIER ICFRTH O, FIN CRERE Cs & BT HEMRL T 0 /3 A
LK C O BREDS 75 B AIREME AR IR X 7z,

2. F&N, MERETIEOM)IIKD 137Cs A 31T 2 BEGHERE 7o HE MEMEE CFk
) ICEREX L 7230 17K 2> O (TR PEROR T 13 S e s o 72, £ 72, RERFF QMK O
Cs BT 5@ 2 BUEHEMRL ik D Cs BEE I 1.21% & JEH ITK L, Wk o Cs D
909% A 13w - LASL D B&EI R D Cs IREETH o 72, T b DFERD 6, U ER T



VEPERREE D HIBE I WIS AT 2 23, W)l o CsIBEICS 2 2528 130 v & &
Z b,

2. WX
Tatsuno, T., Waki, H., Kakuma, M., Nihei, N., Wada, T., Yoshimura, K., Nakanishi, T., Ohte,
N. (2022) Cesium-rich microparticles runoff during rainfall: A case study in the Takase River,

Radiation Protection Dosimetry (accepted).
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1. &
T C®IT
INE TOHEE OOWEDL L, % i, W& L EYE O EHEEIIC S TH
77 %4k & AT R O B AME B R A IS ALE T 2R 25589 5 3 5 (Tsuda and Ide 2005,
Tsuda et al. 2015), FFICHGEEE & D 2019 FFELAKED ERAN D BIEIE 2> & i PR XI5
e TR RO D 72 CREREEORINCH AT 54 7 Fev~ A x ok
BEHRECITIE L <, il & 1B RICE R 2 ISR ER S LT 2 & 2L
I LTCE I, R CIIHEE S D 7N — 712 X 0 | AR TEECSCH O B 3 X OEAE
FRICK VIOE Y R LIRS RIS EZ WL L 22 ARy 274y v 774 (RIH S
2021) ZXRIC L 7o ARRIZACIEE D O R ER~DOSHA—MRITIIA SN TE Y | mEEREN
Do3A T R IR H S T 2 —77, fEE RO EIRIIR S LTz, £ Tl %
KIRD LV SRR D —BR & LT, =7 7 A1 b oD 13 £ [ v b 2 B s M ) 3 o
G R D B AHEMED D 5 & W O IRED T, BRI 1T - 72
M & 05k
IV A B X OERETH 2 Y 74 PRI MR Z i 2 401 <50 30 fi AR
JEARIL, AHEEIET 2 I a2 FYU T DNAY P 7 a b fEEZ@EHLZ, 2ho T —
X % e fTi%E (Watanabe et al. 2018) TG EN T2 v /4 [BoLEHERN T — 4 LA
U Cfthfl, fthHsEER & o 2B R X OGRS 2 5Tl L 72, % 72 Fl kB & < o A
WA 1T - 72,
HRB L UOER
IV A »HIEEREHOETHE ClEmE I N TRy 2 DO T e x4 75
BH IR, 2 CoMREERZ DFH 2 AT a2 4 TonTFNLTH oz, 2D 2
TuR A TLHMBMOL YT A DT a x4 T ORICIE 10 ERAEOERERR SN, ¥
7 A BN TORMBERDO IS, 2b 2 ~Tu x4 73, THREL 0RBERMCIER
<L HAefEiD» Oy 74~ eFEE L 722 O PR & 207 HUSE 6 1 o o> R i
THLIEPRBINZ, TR EREHTI T T2 7 7 4 I onCldfthiig b
RAER DGR DO FEED A b fz— ., TR T RBRHOREBRITIC LA\ 5
ODDFMAT v 24 THhHEINZ, INLDI bV Y ITAF T TRV I7A4ALE
DY TAE 2 L O AT Fev e Akl b FRICHE S R I E A O R TEE
T B ABEMEA TN & AR IS 2 ICTE 72, 2R E LT, RS 250



JERNICIER T v, A o112 & REIFIGZ L CH 0 % OHPRAVRF RN & . PR
oy 74 ERITENIICE T 2 LT 22T, B CAERKRLEFENTH D
ARETEDSE 2 6N %o Si2id & FEMll B EiE L R MBI E DAEIA D 7= 12| #% DNA O ffE
Mo R - AR E 2 D | 7/ T MR A DAERICHCIE U 7 R 75 )5 R e DX 3 o
VS RRIER 2 - EHRPEREREICOWTREL Tn
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K4 PR XF
ZAWIEE PR %
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1. iR
RS E R CiX, 2023 A $ €I i RS K e o R R R 2 HIE L Tk 0.,
2018 4 7 HLARE, JRAZ / ARIRAT U 7 % FZU) 0 ICPRGY - MRARIEEDSEAL TV 2 23, T OB
BERIEEICES 137Cs ol G EA DY) BT 2 JHlE 13D v, Tk 235
L7zZNFETORECTIEH AL 28E GCRETRET Y — b)) OEHNIC BT 137Cs
DM S 7z b O o FATEZEICHE 5 = R D R EE & Bt IC AR E S 2 137Cs
B L OMICH S 2Bl 3D oA o2 b, BE G IOiET sfthodExr
R, AR - RO R - BANE Z M icEEh 3 137Cs DEREEEIEIC D W CIE M
H L7, JiiEE, 2021 4F 1 H~4 H oA, = RIHT O R e (8 8RB DX (o R EEX
) cH b [HoOMX] IhiiE T 22EY Gk 1 EAREVE) o8N~ [ K v L4
7% v 77— (HV-RW, 1000L/min, ZEHBIEH) 2@ L. RS - AEEH O KK
TRAEIEE % /5 AYEHL (ADVANTEC, 203mm X 254mm) ICHfifE (6 BFEIFRED) L. Z ok,
MK ~v bRy FTeHBIC 12 ]ETH iR U8 Aaricile LHIERKL e Lz, MIEHUE
. Fr~= v 2R (GMX Series (Ortec). MCA7600 (SEIKO EG&G)) T
FEo BT L7 GRIERER 80,000 B), /AT oGS, M & 7 N LRGN AL RE 1L 137Cs @ A
T, BE Y OfiffARTIX 0.35-0.36 mBg/m3, f#{AH1130.13-2.3 mBq/m3 LA FCTH o7z, 7
B, RAEATOERNORBRNL Z b RONIRCH 2 &M & Eir G RigiRbx) o
BA &2 bt 137Cs 3R THh o7, T2, BE Y o BAMEIEEL LCid, EE
DA, BIROF O, Wi - BRI, & (Fv o) FhL. JMEE - BRMILL, EIC
L B REBIRE I OMEEM D 7 L a v RED TH 572, T b, EEMBICFEE L vz
WMEORZEZ lum £721F 5um LIRET D L., MEICETNS 137Cs DAL X 5 N
B < BREIF. K 4.9x10-5mSv/y L HEE S N7e, AWFEORER S O MREIES ) 5
Rk OWEE & BN O 137Cs B L oBE M IR CIE . D LAX Y TEOEER
ORI DFHIKICIRTE S 3 137Cs 238\ EAS 2 R (HibERE) % ikl 7=
LR EIND, Lo T, BEOMMAEIEICH: S 137Cs oMM IZRER <. TAIC X
BRI U R 7 13 TRWL <A TH -7z, 7k, auFfE, PM2.5 Hokighlo
B EMET & 7> o 72729, 137Cs DFIEIE & O BEE IO ¢ BERRE % EiE T

ETH D,

2. &
B IERR AR
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K4 KRR E2
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1. &
ARHFEE OATIEIC XV | ALEEIL R O EHEREY) <k, REICHEREL 277 v 27 b
VHKOEEII L, I VERT RO FETHLI— Vi (C2HSD) 3¥ET B L
BHLICINT WS, BHEOWKTIEZ, BRI vVEIAMEICHD 53— VP2 v OfFfEl
AT WIZd 2e2bod, HEVEATIII— P2 VREFERA Y v —K55I1ck 5 D
TH b, FATHECTIE. BRBICCEOHM TN —LRBFE L XISy v Ay b
CEEME Y % B L CHUETRTE L 720 Z OBHEIRTE L 25 URl 2 Rl L 7= D B L ISP IC C
LR, - P2 voREPHERINZDOTH 5, HITHETIHHL 2ICI TN
BORBWLOhdH o7z, ZO—2HIEF, (QEFFERELZHEERE (326 M) TR~k
R EBEOWEHRIGEACE 200 ThH b, Z2HIF. (b) 77 v 2 Fvi v b THRE
LzEgakHic 3o ey (N2 70 7) BEENTE Y, 2 OWEDHRENAHTH 2
T THB, EoHITEENKET S L 2 clAkhoI A A v ERINLTWBE Tk
NI — PR v HECLE RO (RERDD) TH5E, b, (A~ x2WHL2ICT 3
729, 2021 4E 3 Hici il el onz 77 v 2 vkl 2k 42 © &, B R
L 720 F7o. MEREINERO M (X740 7 VATV RAFAALT 4) K
BEBELCI—F 2 v oREEFANZ, 2724y 7 ORERECKEL T, 2 7L
FVIRMOEEERE L, TNOLOERX D HHECHRIL ZHEIC DT, HfGE
ORI boTI— NI XV BRET L EDBHD TR -T2, T2, WEETERD X
FUA VT EREITIICNET S22 X2 THhI—FZ R VYBRELEZDOT, I—FIT XV
FECIIAZ T ) TOERAPEL TO X W EXHPIC R o7z, T BE (X TV 4> T)
BEETABICa vItMA A v 2BV IAT IR H 5 Z & BT o7z, FZHEH DI
TldH 203, EOHEEMECTH, EMICI 74 4 v 2 TRILL T, e 3 2 FRic 3
—FZZVvEBHT 2 e8ExON5, AL TIR. Y. BEEHOWIED S b HEb
KOOI -V X UBFHET LR ND5HZZLT T, L2 L, FillarF v LR
BYGERDOFE T, FTELTwzB L x DAoL TIEE o220, 2hEFRS
ZLlETE b ol REHLE, BL X ANTREEMEMITT 2% Ao, UYH
WxERETFETH S,
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BEIFEAIZEIT 5 137Cs/133Cs bt : HHEARRANOBRME Y v v AB1T
D fg & B

K4 a7 fE
ZAWIEE - mH e
HLEprgeE - vE)I 3 - R HA - FE OREE - RS I - Fil ER
1. R
(5] \BEHE T NIRENHER 10 FRE L 228, INREERDT T RAEEY - f
FICH T 5 EHE Cs B, HKTRBESFTIMET LTw3Iicd b o, kg
ORI N EYHEEE KT LTy, FERE LT, 1)7 37D X 5 gk
FTI, BV OFRIULE I 31T KRR & % OEY D IREDIR T IC R TR SN T X 72
KBRS AR 75 2 WREME D B 5 2 &\ 2) AN O X5 i, iKic el L TR Cs IREEA
BV ICER T 256, BIERE 2 O OKBBRITOHFEAEZLbNDLZ L, L) T e
2019-2020 4D FEALEIFIE T O 2 IC R > T E 72, £72, 3) FAEECIIAERE - ERERE
RNC X 0 PR © b FRRFERIIC CsIRER R WHARH 2 b, FERHEIN TS,
[(H] ATECid, AR RN T, TTRBITTPEIREEICH 2 LE Cs VT, W5
D 137Cs/133Cs ko, Filg 10 FHROBE M€ o~ v LBEITO P - B IREL
o2 ICT 5, 7 B ALTgefing KS-18-12-KS-20-17 WHZefiigic 313 % & B <
DEEGR BHcow T, AR ORE Cs B L i Cs BEE Ko7z, LE Cs i
FEix, BRI B REIT AT ICP-MS ZHWC, £7-. BEE Cs 13t E KR
BRI RERFTT T O [RIHEY - HE P Y o=y L8R 35 X OV IR SR LA WU REHIE il 3% < 7
BL7, SonzmERfAT 137Cs/133Cs o, BERFOXRE M, higm, ik
M DR Cs BT 2 HHRIRIEIC B 2 20, B 5 W IZBRIREEIC B 2 2 ORFAIRIL A Wt L
770
(F55]2018 4 & 2020 4F ICHTHALWFZEMIIC X 0 & iR A TR iz K fah o 137Cs
R, 3L Z 05Bg/kg-ww TH o7z, Hfdfick 1 5 137Cs iR IZ. X% 1.0 Bq/kg-
Ww TH o7z, WIS LR (134+137Cs #E: 100 Bq/kg-ww) X b 3B E4 2 - 317
L _rthoThh, BRLEDOEHEIPLDBEIIRVEEZLNA, 2010 F£LLH]
D 137Cs BETH 2 5 X % 0.1 Ba/kg-ww £ TIHEIRL T o7z, 2018 4 & 2020 4
I O REMBICE T 5 137Cs/133Cs JRTHIIE. WKICB T2 ETFHEIL LV B5XZ 5
BRE» o7z, 72, HEAICE T S 137Cs/133Cs JR 7. #KICEH T 3 HE7EIL &
DBXZ10fEKREL -7z, ThHOFERICIT, BREDFEAFEICE TS 137Cs 1, 2010
ELART DA RER T I T 2 HUHE Cs BT D FMPRREICI » TH b4, KL O BT
DTS B 2 EREINT,
[(5%2] 2011 FICE SR REREICEA I N2 iU Cs 13, IBRIBFEAEBRNTORBITIC
BOWOERIRIBIC S 2 LB S 7z, KR 2 O HATE S 2 KJE f & g foh o PR



Lo L <, $Hilkik 10 FHOEXERICA LN 5 (5DIRE, FXOhEfarhicions
10 fEFOREEIZ. ChoDBEOAERANWERICIHS 2 b D LHEE I N5, f&EIRFEEE
ERERNIC I 1T 2 il Cs BT OEBIREZFIHIT & 2 ABEMKEL & L <. DIKREIFL Tw»
% b DO EH T FEEND O OHkHIRIERIC X 2inFERER~O MG, KEfPiR
€% 2010 FLART L D EF T CTw 3, 2) FENRFOMIRAIC X 5 B — s o i
IC X 2iE~OMEFGA, INEEYESIC T 2 EE Cs ERICHFS L Tws, 3) #Iic
MR LIS X NI Cs 2858 R ICIREE S TH o3, MK EZREd L 2 KEaYhE
H~DOBATAHGIC LY RAERICE T 2 HUHTE Cs IRIEIKRZBIET ¢T3, BEZbN
%o

2. WX
Pavel Povinec, Katsumi Hirose, Michio Aoyama, Yutaka Tateda, (2021) Fukushima Accident:
10 Years After — 2nd Edition, Elsevier, 559 page
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TOZHLFEERBIOHEE (NEY) 2 LIEHEAND
BURtEE U A OBIRRHIE
A BRI KRR
ZAWIEE - ARE HT
HLFEIFFTEE - M R - AR OF - B
1. &R
(R e H]  EEREBRCEL CHRBEIESRESRDE, MM AT AVRKTH 5
BEMEA R S T 3, & S ICHEME, BRI & o ZHEIEHEYE o BRI, oty
ICHREW W) BIEERSRINTw S, RAREKELIFCNECRONZS VT Y v
b (1) AR (F) 278 oy v AEE, (2) 2hbicHFETAEED
v LARE, (3) Fxr/ 74 ) BICRES - HEREFBHIZD % O R O DU
vy LD, 7R EED TE 7z,
[cnE o] HiIFEEEcofE T, UTBHL2 -7z (1) BERENTER
LINZEDOZHD S b HRERESD 2 ) OREHER > v L (137Cs) A% 500,000 Bq/kg
D EDflEERL72FERD - 72, Fricftho & o ZfHIicEFEd 2 X E 5 (Tolypocladium spp.
Y PHITARE () 278 TEWEZRThorLLaEnr, (2) BRkEo
HAR MMERRE) ©H % 7 v~y Russulanigricans (R= 2 7 HX= 27 &) iIcDWTC,
KIWEO XD ORESINIEARERFRIICTHE L 2L A, Fov/7 74 VEFIFH
BATHEL (1986) #. BLUmMEHE—H T HREFER 201143 H) . oxhzhic
BT, e Y LREO FRPHEGEE W,
(Lo BEE] 1) PV a7 Z20%ER - Mifgd (TohfHk L), 2) Zun~vezo
%ﬁi(%ﬁ?&?)3)%@@@%@:ﬁa%$i-ﬁﬁ%\moufﬁ%ﬁ~§%%
IO TIRIASEREL, v v 2oEBEEAHL 2 ICT 2 2 L 2 4WOH L L7228, B
ﬂ%ﬁ@%%#.%?%okuk# LT = 2B T E R h o T,
[k e Hil  EST R Y REREIT 223 O B A IR T h T 3 2 0 ZHEAR (2
@%$)@5%\wwﬁﬁb&m1$*#i<@ﬁ@#oﬁ#ﬂﬁ(%W%0<&ﬁ>TR
Fx . ETREREEEE I (T B R CTE 2, 7 d) REAREZIKEHR L, I8
INODFERIC BTy LoERFEEZHO M ICT 2 2 L HWE Lz, HIERENZ
21345 5, WRER 05~165g MR L, Nal v v FL—vaviHve—hyvx— (o3
—FvIa~w—tk, 2480 Wizard2) Z{#HH L CHIZERER 1800 Fic T 137Cs #EEE 2 HIE L
7z
[fER e EHR] L ofickswT, 2011 4 3 AUBRORBIED LA & % DD 23R
ANz 2D B, FHCHEHE R ANX —VERLEDIRLLTO@Y THo/z: - Z7uny |
1997 ~2011 4 3 AMURTO Y v 75 H I3 HRFA T & L < ld 2 ISEWETSH o 72
25, 2011 4E 10 A2 b ¥flio RS R S, 2014 % v — 2 (231 Bq/kg) 1T % DA A



vz, sx~axy (~AFxFHTv 7 27F) | 2011 4 9 A% Tl 500 Bq/kg K
THolzh, Z0BIZ LA E. 2015 4 9 H OfREEARIX 3937 Bq/kg R L7z, &5
I ERDBEL iconTiE, Skt - BINIcE=%2 Y v 72T s 08 hxH 5, -+
B EETICOBECEAY Y PEBR T2 (A4 FT 7427, e XAV FIVE, B2 E) T
SRl E Bl % R R L R o 7,

[BEESCHR] RS - ARdEIES - 52l - SRIRIEORER. WS — R T I REFRRICE
il e E B ERME 0 3 Mo Hhils L ORI oG E| ~ v LRE. HAR
R AR Rm (BREFER) .
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JEREH ORI O 7 X X 28T 5 DNA B1E B FLH
KA miE oK
AW« AiE ST

HEWFEE - PG 53 - E F - BB MR
1. B&R

JRFEFWELHI O T H A X TicE T 5 DNA BEELR TS I8, B3 235K
JEofEEE e LC. Ak o—1EEL B (SNP) D Z{LAHE ST b, BInF ELOSED
SNP Z & %720 1Ci. exon fHIED PCR MIREY % Kt s —7 v A(NGS) I X b ik
ET BITEPMO NS, KT, SBEHRHIKTDO 7 A X I~ E 2 MG 2 720,
T EHEYVIK OEEICB 5 3% ataxia telangiectasia mutated(ATM)JE(E 1D exon DHEIE &
NGS CTOEEINORE ZHEED TS, 7/ L LD exon HHIHAS X, ~v 2D ATM EIx
T exon tHY 7 3 JERECHI L DT 14 R 34/ L Scaffold & OAHFEIMEICHD %, 62exon
44exon ZHH L7z, HilF T, NGS Ik 27/ 4 X3 SNP JHE&ED/=9, [RH 7z DNA iR
Kt 5% %D exon % PCRIGHIRS 5 7' 7 4 = — Dikat ¥ X CHIESEMF O#ET 21T > 72, Exon
ZEEEICHEET 5729, PCR 774 ~v—%, SRIEEES DT/ L Lo HBHE 0K
FICEDWTHEF L, T oo, KITRE CRIEDKFHE D FED bz — TG 252 7 7 4
~—, 16{ET I/ ~—BINEFED 21 R T 7 4 ~— Ol & MERE SR Z v T,
#AIT L 72 20exon H 1lexon T 0.01 ng @7/ L DNA 2> S ¥EMEEYI SO iz, THD
KXY, 62 44 oz s Y v ATM RO SNP 2<% & L 2SAGEIC 7

277,

2. @wxX
Kayama, Kotetsu, et al. "Prediction of PCR amplification from primer and template sequences

using recurrent neural network." Scientific reports 11.1 (2021): 1-24.
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1. &

BRI WO 2 iR E EHEICE L T, IELWEER I THRn T
LI X BRAELCTRIEOA., READSARD H 7 b T IEHRERBGRE OB T BERE < h
TWwb, ZORMICHZ T ICRP % ICRU X WiRE I N7-BhiER & HHBOH 72 2 ERH
BOETEA TN, L0 CH - AMERE LT S s E 2 bh s, £ -HIE,
TR R % BEERIY 7R I 2> O fRER T 2 s CHRRED 2 7 LIS {FET 5 25, BRI &
BUE 2GR L 72 | ORI E O EBIC O W THIER L 923 L 72 d Dldd iz, &
PYCTIDEDICEMRNRIRREEZA A -V L COMHBRLELEINEEEZLNS, &
DEIEEREE 2T, EHREICE T 2 B O R % I8 3 2 72 O ICERELIREL % 4
DEREZASLICT L2 L 2HNE LTRE L7z, HINER D 7201 Efi L 72 E8 0o NE
AL TW L,

12HIEY IaLb—vavThd, 2R, BEHERBREZ L ENEEBRL 2R %
ZL., BROMELZEH, HEEL 72, FHE2 5. EHREICE L T oML RILE (KK 2
IiE, RERMEDFEE T EZ XL & T 28T JT DiE R, [F U HAL T EBAFET 5
FHEMBOEROECEZRL 2030, BEOEREEML W eBRETHL L
ZHHO T L 72,

220HIZeT V) v Th D, AR ICEET 2 g R EL 2 H 3 212 13E 2 2l o R
BT 2 L AMTH 2 L F X BEBERBRERL T2 g Fohib
ZEo oM L7, BE»LEONZHEE LT, Bl TN M OBEE & = —X
oz 2RI, EMECIBET 2 2L Th D T L RBINT,

3OHIIEHETH 2, FIEFREAIE-TELZLEZLNIFELFEL, ZT00
AR T 5 720 DIHIC OV TIRET L 72, EA a2 KE 3 2 R HRE L REfiaR., &
SRR 7 &, Z N E A TRIG L 2 i b v & Tidd 228, BfRE ke

LT, BEMNGHEZET, EDXHITHEA TV D)2 RIFHICHERL 2o, HLTw
TEDRBEL RN DD o7,

Fiame LT, SEMSRAEL, FMUHEM T BA2E®RE VAR T Al 2328 L 72 b
T, T RARCH - MEZHEYNIGERT 24E 20 H 5 2 &, - EHREICEE T 2R
W D 72 1 AR 2 B 232 T HL 2 D PEARRE & F D = — X 2 HFTICEMEICIEEL., &
bETRAINBRL HiEETRTE I EBLETH 2 2 L HBAREBE NI,
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1. BR
RS I BUE S AR 245 0 R L KUK FRAUHR S O AR 72 & 2 KA~ L T B,
Z T, MEERTT PR R I L 72 7 — 2 2 W CERERURRE O BB IC D » T
it 5 2 L R HIYE Lz, HIETTIEE NRRIEIL, 7 F v FERERHIE S S-2336 (G
JERF) % T RaA (218Po), RaB (214Pb), RaC (214B1) & L 7=, Hpr & ML, BER
B2 2001 45 3 H-2002 4 1 H(N=5,995), #/Kifiz 2002 4 1 H~6 H, 2002 4 10 H~
2004 £ 9 H (N=12,893)TH %, 7 F v THRi4HTH 2 RaA,RaB,RaC DSREIRSL %t
W L7z T h, MEICBEES 2 KT D20 XY 10km BN ZZBERET XY dAEIC
FVIRETH o7z, RaA (218Po) [FIEHICH WL 2R SHARHT R b iz 8, % DR
B D KIEK T — 2 L OBEMEICOWCTIR T RETSEZTE Tk, SHOHE
72BN DT H B,
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BRET T P & DB BT = & DRRBERER 3
EMERELT FUREERIC X 5 IREHER
I TN ES
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HFFZCH sk
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1. &R

(#5] 2REOFH I TR WBERTERGITHEI SRR (RTAUREER © #7 2000 i
LB 55K RI s 2 WEHOE= 2% (RKELESAERE) »*eEcKREL w5, &
B DTN FEEATEHONK & L TR L SR O KA BURBEL <V DHIED 7= D i,
RI OEitHE=ZFIHTE LIl onTiEZED TE 72, BE, KT —LTlE, K
RIHERINITCHR D 7 F v ABAMECTE 2 2 L IR L CE e, L2 L, ZofEfE=4
DIEFNFERE L, RO IS X o THML TH Y AT TH 2, BflE =2 DEfr%z
feSRIcHT 5 fidim%, RIWEGHERGITED 7 F v (2 2 2Rn) 2 HWCHEY .+ 5 2 & % H
e 2, 2020 FEEER 2021 EFEIZ T Fve= a2 8@ e LT, GHR 7 F iR
FEWNT Py nzfniziifle = 2 DRAMERICH &5 »pREST 2720, EREMEN
PREFFC & 2IEICOWTHETL 72,

[7iiE] BR#Z Frr—x (120) &R 7 FviiEsRe Ly a 7 Filig 4 K%
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[Z% k] . [1] Wakabayashi etal., 2019. Radioisotopes 68, 317-329. [2] The American
Association of Radon Scientists and Technologists and the American National Standards
Institute, 2015. MAH-2015. [3] Iimoto et al., 2005. J. Environ. Radioact. 78, 69-76. .
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1. Introduction Juhyo (Ice Monster) are generated on the top of Mt.Zao (over 1550m)
by repeating icing, snow accretion and sintering. The hydrogen and oxygen isotope ratios of
Juhyo were measured to examine the source and travel route of water vapor.

2. Results Isotope ratios were correlated with the travel time from sea to Mt.Zao. It
could be classified into three patterns according to weather map types.

(1) Winter Air Pressure Pattern The water vapor originated from the Sea of Japan. The
hydrogen and oxygen isotope ratios were from middle to high and d-excess were middle
(d=30).

(2) Cyclone Located off the South Coast of Japan The water vapor originated from the
East China Sea. The hydrogen and oxygen isotope ratios were low and d-excess were low
(d=20).

(3) Pressure Pattern of Cyclone on The Japan Sea The water vapor originated from the
Sea of Japan. The hydrogen and oxygen isotope ratios were high and d-excess were high
(d=40-50).
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1. Introduction Beryllium-7 is a cosmogenic radionuclide produced in the stratosphere.
Beryllium-7 descended from the stratosphere to the troposphere due to the sphere interface
gap. It is carried in the atmosphere attached to aerosols. Ice Monster (Juhyo) are generated
on the top of Mt.Zao (free atmosphere layer) by repeating icing, snow accretion and sintering.
The Beryllium-7 of Ice Monster (Juhyo) were measured. Backward trajectories were
calculated to examine atmospheric transport process.
2. Results It could be classified into two cases according to the concentration of
Beryllium-7.
(1) High Concentration of Beryllium-7 In case of high Beryllium-7
concentration, the wind from Siberia is predominant. Beryllium-7 descended from the
stratosphere to the troposphere due to the sphere interface gap on the north side of Lake
Baikal in Russia. Beryllium-7 in the atmosphere attached to aerosols flew to Mt. Zao by the
northwest monsoon.
(2) Low Concentration of Beryllium-7 In low Beryllium-7 concentration, the
wind from southwestern China is predominant. Beryllium-7 is rarely supplied from the

stratosphere to southeastern China.
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Erika Matsumoto-Kawaguchi, Minoru Sakama, Ken’ichi Fujimoto, and Hitoshi Tkushima,
Dose Assessment on the Mean Absorbed Estimates Derived from the Simple Approach
Method Applying Marinelli-Quimby's Formula for Ambient Risk Organs to Thyroid Uptake
in the Administered 1311 Radiopharmaceutical of Graves' Disease Using PHITS and ICRP
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95 (2021).
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Komatsu K, Murata K, Iwasaki T, Tokita S, Yonekura S, Sugimura S, Fujishima Y, Nakata A,
Miura T, Yamashiro Y. Changes in ovarian morphology and hormone concentrations
associated with reproductive seasonality in wild large Japanese field mice (Apodemus
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TATY XLR—=RITIE, FEOD 5o PC CEIEREETH % OpenCV ZEHAL., &
I & 2 SR CERIE ASV %32k 5. Bk L 7o~ — 71— DL EBR Vs BRI ASV &
u-ASV @ DEEEEEHH. 2) M A% BEEHE S 5, 20 X Y EREIFEESR 0 £ ASV & u-
ASV DAL BEBERA G T %, —E % B 728 B B o FEEEH & 72 5, AT,
GPS L — ¥~ S BN 2Tk & L <. WR (e ASV) L HE (u-ASV)
DILE % HATERT 2 HER R VWA EX Y v FA% W\, BEEL 72 2T A% EERIC u-ASV
CART VAT LBEEH L, I ASVICs—h—%ZBELiEETCORBRAEML 72, # L
RER DR & | I ERAMEN A 2 Wl ECof~—H —ORBIRTRETH - 7223,
FEEAL Lo ERIEO FEBTEHLHIN TV Y, HRITHE L EohmiasE
WK & T B T LB h oz, 3EOFTILEAEO VW RE D~ — 1 — % u-ASV ITHEH
L 720 - HOCEESIH > 2 7 202 X » THREROEE 2 &0 3 Rt 2 RORT v 7
TEMTDL2TFETH S, $72. W O0DH X T EHEEL 28R 6, OGO E% %
FIC K WY VoL CBIL A - flR A A 7 F OB R T & 72, AfEHE % AROB2022 (%
FHE) ICBWTHRRELFEML 72, HIE, 7 — 2 OMIEZE2FEM L Tic % &0 T 3 iEH
TH 5,

2. X

Makoto Morito, Junichiro Tahara, Shun Fujii, Soutaro Ono, Shoichiro Baba and Yukihisa
Sanada, et al, Positioning of Unmanned Surface Vehicle by Image Processing of Small ASV,
Proc. of the 27th International Symposium on Artificial Life and Robotics (AROB 27th 2022),
pp.765-768, 2022.
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1. &
TR AL O (R A8 0 BENF A% O 2 45 1 & 3 5 U PR IRAE o M Hh RS AT 28 8) & gt 3 % (1c
1. AL B 5\ I 2 AUIC B L 72 HUETBRERIC 51 B UGS L TR BEE O OGRS BRI & 3
ZIHMETFT — 2P ETADBLETH B, TNET, IF TR O RS EALRE O [ R
B EfiL., =7 MbE AT & 7228, FEMHREIRE D& W 0MUBE 28 I KT T RIS
H Lo clid v, RFFEclid, BHERES 2 XY D ITCHEMK - TR AR E
EWT 2Lz HWE L, ETHEMEL &% CERKRNIC S T 2 TTHEGERE IS, W&
RROMICO D5 T — X DER-EED T3, Cs-137 23S L 7= 1F JE0 438 f O,
FEWSFHERE A A v 2 G S 2 7= AR A B 2 F v <0 TERREE YR I O AR IS IR
RE D /#Tik & LT EPMA, ToF-SIMS, XPS #3#H L7z, 1F o H3EakN, IP 2 Hw
THHE pm A =X —F CEMEBOR T EK VAL Z & T, HEMEEE W CHMES L IcHt
M35 EHARETH D T Lhonhote, WlEOMRSR, RAER. AERRTD S B IP
THHEEZ BB CE 2D RHR R T DOATH o7z, HHEHE A LM L ichi 7% F
B9 2 BRI IEFRLRRL 7D & 6 2 RIS ETH 5, F 72 Eu 2 & T/RERIC 7 HREEE
L 7= EASEHC O WT, EPMA, ToF-SIMS i X Y [EHER O TCE S miEHR 2 1577, X
LT, XPSICX W ILE Bu D v — 7 ZHERTE 225, WE IR T CThholz, Sr 0iRiERAE
Tld, EODHETOREANETH 2 2 B30 o72, L VKEEDOE O D=0 113,

Wi SR 35\ CEURRRIEIRF OIS 0 IR Kd % BT 2 % E D TR METH 5,
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1. R

EEH—HFH%EF (FDNPP) oHigic X v BREE Il & M- il & o 7 40,
WL OHEREYI IS L. B REORIKIICHEEIT 2 2 RNAGE T 1 A &S
NCT» 5, FIRHEREYI R DSV O E | 7 L OWGERHE RIS 22103 5 2 L ik, BT
MOBRCTEHETH 5, L, FE O IIRERNOFIIKROBE LY v LOGEHEERNK
FLE) 7 RS0 ) (250-106 pm) I3 \WC, ERHEYZ 1T T L BRIV EETEYICDH
B ER v 7 L03E L, BN S5 2 ATREED S 5 & & G L 7z, A TIid. s
s L YO 9 b FRCANG L BROoMEMERIMES 2 L 2 HWE LT &
ERE TIEMEE (SEM) & X ONE@AE T BEMET (TEM) Bl 217- 7=,

kX, FDNPP JEiI 0 & R CTEREL L 723K+ % 20, o0 iR O BERE R, ~ v F
vy 7 CHIEEN L 72, TEM 0 HERHE . SR A A4 v v — 20N T2 & v <Rk
L. ARG WTiE, 001 SHE DK ZERL 72,

IANF =R X BOoNRER2> S, ARG, WEANG., Bk, BROCHHE
ni-, SEM Bl XY, AA. RAvdnoXRmid, Btk > BE# ML . 72,
TEM hrfE A 5. AEIENEICIE, $pm 34 XOBERAH 0. 2 o Eicix X v M2
WEEBASFGE L Tz, X i, AR T v v A IERE IV B & BERARLOA R X b & B
Y. KLY L Ch B T LB L e ot T2, BARBICIEF 2 — 7 KDoA
A X OBEBICII BRI O BAE R TR L 72, 2o DFEED S, AITA., BA DX I,
JEAL L. RibSiic 28 L w2 afREE 2 H 2, 72, BEBHASAPIG . BAWNE~ iU
vV LOBEEIEES 5 & &I, BERMT T O 2B A LR AR 2 B X 2, iU
v LOWERA L U CoRE 2 Rz SRR RR S e,
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1. &
i BB — IR HHIC K o TREUCRE T L 22U & v 203, A1 &2 08 U Clge Icfibhsg X
WL T b, FHillD S 11 F23508 L 7228, ke L T\ 2 EEERM O EIC X - T, #E
BT B O EORIIZNEETH - 72, HENIIEES —FRFE O CciElt28E
W7 DEEREOFENS/NE C, WIHZ W L2008 ofiiE icaRZ e Ex o
%, 2014 F O IGH OB BE L > 7 LBEEIIFL) EHEHRORE X Y dEnC &2
I T d, TRIEIGHICE T, B v 7 ZoffG03E CTwnb 2 & 2R
LT b, IHD O WES OB | > v 2 o it o & 8 2B E* Hiv &
T2,
2019 4EFED ARG I, F2I - I - AHEHIC BT, KPP 0EFES XL CREED
U2 > v ZREEICHN 2. AR IR HERE ) D [ Bk D U & o v LR O RE R 51 LA
ZEML 72, 2021 FE1E, 2021 4£8 A 30 HB XN 12 A 16 HIIBHIC B VT, bR
KB IR DI ZAT 5 720 JRITASICHE L CEBRE IR BIRHD , mOoHic X - T,
fIBK & fl U 72 K, 87K, RBKIE 2, AMP EIC X - CTHEMi L. SRKERE/N
R T EERE TR > v LRE OWE Z 1T 5 72,
R DA & 7 LRI T L) E MBI ORE X Y b o7z, F 72, Rk
DIFFEHEE € & 7 LR, IRHOKFIREE X 0 &, JIRHIC BT, [MPRK %@
UCHEREYI D DG I N T 3 2 &R E N7z, BBKF ORISR v LEE D Y
— R EFEZ LN HREY) P OB & 7 LR DRRINZEA TN Z A3, 22 7 28 Bl
BREBZ L0 > T b, [HIBK HEREYI O EfR 80T 7.6E+2 205 1.8E+3(L/kg) T
ZENI/NE v, DF D HEEYT OBGME £ > v LZIRIE & [FRRIC, FIFRKH O SO
U NBREOEMNAEBAREVWEEZ NS, T 2REKOES I3, BAKOES IV D
KL KR DFEKDRE S Nz,
MR/ %58 U 7= HERE D 5 © DA 7 5 v 7 ADERIRIIED 72 » 12 1. WI1E o HEREY)
DZEMD A OIIEAER L 72 5, MA T, R OBEE > v ZEEOEMO K E W
b, M LK E OO ZEM DD KE L, ZOEED FEL & 2,
St IRHIC BT 2IHIC X 2B E v v L7 7 v 7 2% 5 2 | SEEIBTEE T VIC
L oT, HEBHOBE LY Y LBREOBEER OB EZTT 9,
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1. &

2011 4F 3 H o @ B —AERICE - TRIB S iz, BEHEYE I X 2 HE8G» e &
o T 5, BURHEYE OERIC X b 22k E O & o i REE KIS % & © G b i DX s
12, 2013 4E 2 & R H T 30%59 10 % T/l L T 328, HIBEYIC X 0 F4 3 2R E K
BHROEFEAEYNIC G 2 2 BIIR LA L2 ICINTE ST, BRERSHRIC X 2 £V
B3 SHEMRICD R 2N aE BT =42 ) v 7R RETH 5, — T THIDHEHEY
BRI X 2 EEN AR I ERNRHESREcH Y | BHEZ RN AE=42Y v
TERGEEL RV, RfFECIR, B8R g-srrn=x—+% (GUS) L R—%—#lnT%
Bhrud XFXF AN L CERIRERU R 2 585 L. MR A8 205 I X 5 EE
A GUS Ein 1~ ZBE mE % g ct 32 2 & © DNA 5 AEK 2 HE e L 3
5E=XY VIV AT LAORFEEIT ., B HEICE T 2 KRR EGi 21T 5
LEHBELTwE, ZhEcic, ZEMGUS ET (GU-USEET) 2FovuA X
FRFHEINE L D I R BB L Bl T8I TR 2 2 2 L O, 2 DT =X
Vv 7 %fToTCE Iz, BARNICIZ, IVAZBIELZT v A4 7L — b 2ERL., mERAN
D 3 AT (%4 OREEREIL 3.8, 7.18, 11.1mGy) iICH VA ZBHEL 72 7L — F L,
30 HIFETEERS S L CgBRE GUS etk B2 v, GUS 2Ky Po¥a#Kz s LT, M
AR 2 S O A2 1T o 7oo Z OFER, 272 < & b 11.1 mGy & CHEFEE L 72 iU R E o
IS CC GUS 2K v MNERIIC EA 32 2 L 286 201078 o 72, S IX, GUS &
Ay MIOGHANC X 2 E=2 Y v 7 DSL D FEIC O TR T Bhlic s Ca~E
PRE T CHROHHRIREE L 72 AV A D25 7 AR O WIK AT o 72, fRERKRERTHIPIC S
T, BMEU Eo 2 #id (BEEHRE6.11 53X 143 mGy : ZNFh E., BEE L E
) ICAHNRE 30 HREHZH L 72, Z20%. AALZHLLHME LY 4 DNA DT ) Ly
— 7 TV RA%AT, HHRIERR IC X 3 ERFRENCO W 21T - 72, MRIXE LT, 2
CIFTH (FREERR 0.1 mGy) ICHER L 7= AV 2 D% 7 2 DNA il % v ¢, —H 5% 7
A REEBEOFERE KL 725 HR, 2 b ico 0 CGHRRER IC X 2 FE 70036
ATEhdolz, MUEDHRD2L, AEBRICHWEZ B4 XFXFH A2 TiE, HEHA
W 2 IEVE OIS L 25 2 2 i B LA B O BRIEEER T T b . DNABEIC X ) ZREE LI
L CTWEZEBRBEN/, £-HEEIC, GU-US BinTZ2fforuef XFXF AR
B LMHAMAZHE R W2E=2 ) v 7Y 2T LR, o FiEciifRbsEETSH
IR L v Y TOBRBREMEHRIC B W R ERHEirRETh 2 L EZR LTS,

2. #WX
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KR~ oY —% M L7z MGseq IBIC K ABEEROYX ) U <D
BRI EOHE
KA - iR
TG - KiE AR
SLRINIFEE « e Ae - BEH (LT - S 2T
1. &R
WERICE T2V X7 7~ OB BEMERERE S EE T 2 ERo—> & LT, i
SR DS, SRR & 3B RS Y D FERE S B e B M LA L C & 2 flfk T
HLAREMERE 2 oD, CORKOMFHICIE, BERICEVCEENAREMEZHEE L, %
HIFOBIEAR L DB E T2 00 %2 Tl 0ERH 2, B RERZHE T 277
ke LT, EFERMFEE N MIG-seq i Tld @ WIS CEMBER 2 #E 3 5 2 & 230HE
Thd, L2LAMEo, BEROY X/ 7 7/~TidtEkoFikchs I bav FY 7 DNA
a YV b u— AFE DT L 2T T W iavy, £ 2 CAE TlE, MIG-seq %% WX
TV XV~ oEMAEEEEZIAO I L iEkfTbC&7/4 I a2 v F) 7 DNA 2
VA=A ONT L O AT C L RN E Lz, RIFFETIE, 2013-2018 EICh
EE S X O X o> Tl S iz ¥ 7 7 7= (n=162) 7> & DNA filitH F Ol A % $REX
L7z BEELL 72 & O . Suyama & Matsuki(2015) % #Lic, Xy — 7 v 9 —(MiSeq) %
fiEH L 72 MIG-seq % H W CHERRS 0 LRI H % 17 > 72, W L 72 —H8 % (361bp)
7>5 GENELAND % il LE{RHIER & Al % # € L 7z, GENELAND o 3% iE 1%
Correlated frequency model, 1,000,000 iteration, 100 thinning, 5000 burnin & L7z, [F U
FrInEHANCT, I ra v FY 7 DNA (mtDNA) @ D-loop fEls (HEHE:% 706bp) % fi#
MrL7z8R TR, 1lonTuxt 7oktie 3 20@EMER (D1, D2, D3) 24T &
NTw3, 27T, mDNA IC X 2 BEMER & AR CHEE & Wz nER (RS
RNCH D CEIRMERD) % I3 3 720, ik —iHE LRI K5 @R ER I E
N2 HER %, mtDNA © D-loop fEI# A b H#EE L 7z ZHEMB TR T 4 —v - F v 7R
DLEMREZHTHIRL 72, ZOFFR. KiffFEoY ¥/ 7 r~=Tld3 oo—-HHELRIC
o GEEEMER (M1, M2, M3) A% fidhi, Zo#EENEMIT, @EEk: L on
AL T HIC X o TH T ST 2 ATREE DR X v, AT O 910 IR RE
57y mtDNA « D-loop fHIE 2> b HEWE L 728GV ERTIC L, & 0 HBBREY 72 fEd i HIl L
T2 % HEE T & 7z, ¥ 72, mtDNA - D-loop 2> b #E7E L 72 @ {m VR & FiR L 72 55
Tlid. FEEEEER M1 & M3 ICET 2RI, 2% 1 mtDNA - D-loop fHI% %
FlWCHEE L 2 BEMER D3 & D1 icgd 2k om . LM O #EE L 7281
M M1 & M3 1%, mtDNA - D-loop I & HEE L 728N D3 & D13 2 1]
R R I Nz, T2, ZOMEP O, RIFETHWAZY X /7 7<i3, 2l Eb 2o
ORI B X L 5 ATREME A R & & 2SR S T,

2. #@X
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HARFH#EREHE Martin Martschini  |#RO # CRIED
Y-21-03 |&% Eid IRBFEE DTS & KR OCEY R DI0Sr D77
” Sl e ’ e Peter Steier SR %S |CRIED
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1. &

B Wik Oz oA B, ZBH) B 28 v v 2 (Cs-137) 1C4% % A A
A REE - AT L 72, BB T 2011~2016 fEICEE 2 7 OFEL - S9Mr R £ L. A
JIIClE 2012~2015 FEICHIFHRER 0% v 75 —ic X 5 SS ORI - S Z2EML T3,
25 QWA - I C IR FEFHLARTIC b BB 2 B L T B 0 | TR ORI E i3 2
ZEDHRETH B, Cs-137 IREOZALZBIT 2L & Hic, WHINOHERER ([ vV )Y
—) BT A & i~ DA B 2 B L W O HERIC X o TR R 0 22 1 & ML
L7zo T/, BrilicB T 2EL > v ZOBITERICOWTERE Lz, Cs-137 i, Ml
MO AT IC R RNICHERE L T 7z, 0TIt 2011~2014 4RI 1) T Cs-137 23
TBMEANCD o 7225, 2014~2016 ST T TIRIZE A EBILR A O NRD - T, BINDH
AT 2 EHAD TIZ, 2012~2014 FiC I THRED Cs-137 BEL 4 v _v b Y —25KIE
WA LT D, Mk To&EE EFEICX S Cs-137 OBITHARB I N, DD DHE
12 2014 ELIESIIL L. )25 D Cs-137 OftfE L &% FIF%IC X 3 Cs-137 DATAA
BEL o7z bE2LNS, FHAWMIIIDSS @ Cs-137 #EFEI1X 2012~2015 £ 5213 T
WA U7z B3, FHATIC R T 1~2 MR IR CHERS L T 7z, Cs-137 IR % Cs-137 L&
HCKR L CE¥( L 72fl (Entrainment coefficient) (3. S#NIZSWE) D J7 258401 & 0 =2
o 7o 3, ZRWEI DA A 2 IR L. 2015 FFEEICIZ A & ) D EA FRIFREL & 72 o 72,
WD Cs-137 IBEE SR D WA Lt 2856, BUIRA 5 5 1A~ i 510 <o Cs-
137 A v Ry b)) —0EIINE L e TPREINE, W20 Cs-137 £ vV P =D
eIk, 2012 4 12 A< 3.72 TBq. 2016 4 8 HIC 4.18 TBq & #EiE S iz, EE DTG HE
2 HHEE L 722tk Cs-137 HEREHE (0.12 TBq. 2012 4 12 A ~2016 4£ 8 A) (F.
JII SS 43#ric Heo < SRERE Cs-137 FAME (0.13~0.16 TBq) t[AEETH Y, FEHER
DZYWERERTE 2, T2, D O S 0 2 KR IS4 2 i o E o Il RE 2
MRS Nz, W~ Cs-137 [E MR izt =2V v 7§ (FHIEME) Z Pt L
THEE) ZHMA L. 2016 FRF R CIEREFICHFES 5 Cs-137 ORIEZEAHICHEE L 7 &
A, R&EFET L2 5 OMADELSBEBRE TH - 72 AlREMERE X L7z,
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1. R
FRIRERIR C D R E B HE 0 BURIEHE - Rk Tllic i3, WrE %) % BKE) 3 2 /KIEER O
B PHIBEECTH 5, 2 OERMICIE, B - E5iZ @ L 23R OBFIc 2 <. B4 75
HFCHREMIATE ZKMERET NVICK ZMEEBMBETH 5, 7272 L IERSHINTE
FEERE 7L TR RAMRAB) P ARREREE 02U % I L 72 FEfi 238 L 720 #BE T M IC X
BRGELRD N T D, THET, FROLIRLAEH 7 v e 20ERBZHIG L. B4 7«
PEE T ADHFEINTE 2, Lo LIEROYEE 7 v <13 £ 80K ORFZE R 2 i
FRES (M - BB Ao L 2L ) OFBRAA ST, FABIEICE S T A—X
DRBRICL > TETNVDOFEHADKA LN TE /2 720 EIROFIRES 2 0 &b % K L 7=
P2 T 2 C T e dr oo Z D OARWTE L, FUIEHN O & L CYEICKEE) - ITH 2 51
TE S [l 0T AT, 287 X —2ERE{TbT X OGoR %2 A1 L CKIG

ReflcE 2257 v O HIVE L7,

FAFEE 7 A DERNIZ. WEFERIC 220 CHEEE 23 % L 2 0 m M o KGRV B € 7 v
BLADE (BLock Aggregation of Darcy’s law Elements model) <& %, BLADE I, #T4FoD
WHoEIc X 0 EHEMEDSH O IS I N BB OKERET NV TREREINTI hd o LEEF D
FRIEIKR AR L BRI T KD T m v 22 ERE L T b, REEIX BLADE O H iy 5m
fLicH Y #A 72, BfRigiciz (1) KEBOBRE) ) & L-CEN/KELE OB, (2) 1iEh
DINEIRIEIC H D> BCEDEIE. (3) BUEFIHFEDEIE 217757, %L CBLADE %
FH T — 2 DB 2 FE FEENRASER) (CEHA L, B8Rl S 72 KT — 2 2 FICKEEL 72
Fih, X7 A —ZERFRT 5 2 & e PR EREE D W22 M0 2 mfEEEIC T 6 2 &
WD L, 7 VBRI & i o M2 7 E (Nash-Sutcliffe Efficiency O &1L :
0.8396—0.8432) L7z, ¥7-. BLADE o:#iH ¥ iE bt < b 2 i ARR R IR <.
TV IC 7 LIRS O G O 7- 0 AN E B L 02 0¥ 21T, S E AR
BixkFEEL 72, 51, BLADE O’ 7z 2 R & HEGE~ D@ - BEFHE 2D | KR
IR CoKIEER O FEM R L - FiHllz HYEJ,
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IEEE BT & BAKK OEDRELF D 90Sr D437
K4 - K%
CINTIEE R IR 7R 7 NI STy
H:[E#fFFE# : Martin Martschini + Peter Steier

Lid

H?‘ér‘ \lﬂﬂf

1. B
KK EVEEF O Sr-90 CEIEHA 28.8 4F) %433 2 iCit, Sr-90 BMKIRETH 2 720
ICRKEOMEIZHY b 2 T id e b, RIFSEIE, C ORRARBREIER 2 8 il S oMb 224l
B4 272008 - Bl - HH 2B 272012, X 0 EHRMIC Sr-90 % 43 Al HE 7o Ik 24
HEoH (AMS) I X 28O FiE LT 2 HICTEM L 72, RIFEEE CoOiffsE T
12, TAEA X DA & T\ % Sr-90 IRFEBEAI O L3 & i o5 % S04 L. BAFEHh o 78 Sr-
SMFEDOZYMEZIR L oo RIFIZHADHLED DAL 2AF 1 g (JSAC 0785:
11.5 Bq/kg, 2014 4 11 A 1 H) ZH7 L7z, 450°C KL L 7= fi57dlkHT 1 mg o Sr H{k
& 20 mL OIRIEEEZ N %, MiHE PFA 788 2 %P L C~250°CClgHht L 72, Tt % % #
L. Z®D%% Srresin (50-100 pm, 2 mL, Eichrom) & [&A4 4 v 2 #afE (2 mL, MCI Gel
CA08P, 120 um, Mitsubishi Chemicals) C Sr Z 708 L 72, 7B L 7= St ic 7 vy EE &R L
T 7 ALV % Ak - W2 L. AMS Fi4 —7 v b & L7z, Sr-90 DHTiIE Y 4 — v RF
DI (VERA) THEfiL 72, AMS Tf57- Sr-90/ Sr-88 JR 1%kt & v sked 7= fig
Sr-90 ¥ [Bq/kgl (FFEAIE & M= OHPANT L7z, 2D &5, AMS IC X 2HH
D Sr-90 /3 FiE R AGEHOEIGTE 2 2 AR I Nz, KEEID Sr-90 43 HricBA L Tl
— R 7R KL D Sr-90 JEFE 24 mBq/L TH 3 & LT, AMS I 4 R EE 1< 20 L
EHERE X BB o T Sr B BIRIICIEN B X OIS 5 St EM 2 RERKETTH B,
Sr WA M D PERERHT 35 & OBREES R~ D) SICBA L Tk S HlE 3 %,

2. #@X

Hain, K., Martschini, M., Giilce, F., Honda, M., Lachner, ]., Kern, M., Pitters, J., Quinto, F.,
Sakaguchi, A., Steier, P., Wiederin, A., Wieser, A., Yokoyama, A. and Golser, R. Developing
Accelerator Mass Spectrometry Capabilities for Anthropogenic Radionuclide Analysis to

Extend the Set of Oceanographic Tracers. Frontiers in Marine Science, 2022, vol. 9, 1-17.
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Quantify the fire trends and resuspension radionuclides using remote
sensing data for radioactively contaminated forests in Ukraine.

K4 @ Jun HU
YNSRI
S FETTEE © ME R E]

1. &R
Forest wildfires in the Chernobyl Exclusion Zone (CEZ) presented a direct and broad impact
on radiation exposure, causing widespread concern from the public. The large uncertainties
from the radionuclide emission and corresponding radiation exposure resulted in an
inconsistent assessment with a significant distinction. Therefore, the accurate BA is the
prerequisite for analyzing radionuclide emission, transport and resuspension. It is necessary
to improve the estimation of the BA to minimize the uncertainty of the effects of wildfire in
CEZ. In this fiscal year, a widely useful tuning-free BA detection algorithm was developed to
optimize the accuracy and compare the results with the existing BA products. In the BA
detection, the temporal difference between fire extinction and image acquisition is critical for
detecting BA, especially because of the rapid vegetation and cloud cover. Therefore, by
considering the image timeliness and acquisition, the research mainly adopted the MODIS
surface reflectance imagery to develop a monthly BA detection algorithm. The BA detection
algorithm has two steps. The adaptive threshold method was used in the first step to select
the potential burned pixels. In the second step, the Random Forest was used to identify the
coincident area and optimize the BA accuracy.  To compare the accuracy of the tuning-free
BA detection algorithm with the existing BA products in CEZ, the results denoted this method
successfully detected the burned area in CEZ (Fig. 1), which significantly decreased the
omission error by more than 20% for average and increased the kappa accuracy and critical
success index by more than 6% and 7%, respectively for average compared with the existing
products. The radionuclide emission from the burned biomass in the nuclear accident area
is dependent on the biomass burning emission. The estimation of biomass burning is a
conservative estimate of the total burned area. The redispersed radionuclides will be predicted

based on the current BA products in the next fiscal year.
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1. R

OB RS H L T FEEIT RS & 10 L E23sEE T 2 25, PKIEIC W TR
ICHRED O SE v 7 Ao ST 5, HEERF D 720 ORR %15 % 1T, WK
WGBTS Y L DORKE~DBATHEELZIHOICT 22 EBEELEZ LN
%, % ZCAMIE TR, IRFRERLERNMALZ HCREORMNED SBGEL > v L0
fFICOWTHRET L 72,

AR IR S EFEHET Z RN 2 KHE)ITE L, 2017 £ 6 2021 G5 5 CRH)ILE
TR DRENN 2 20 (LAUF 2 230 R O & LGHE _E o)1 TR OREZ 1T o 7 X LIC BT
FHILAE DI X D REEZRIE L 72, Wi CTIidER Yy a v A — eV Iic X b AFE
ZERAIL 7o B L 2803 2R, R, RE, BNEYZHE L. 7~ = v 2REKRR
HERIC X 0l o BN AAEE (B, RET) %, X oiloR NI R, KEx &) o
137Cs IREZME L 7o F72. X LMINTEA L 2 IO W T, RE % 0.1g AR
L. RFBEERLERMARE T ICHE L 72,

ARHFFECTlE. BRI 53 113 b 7z 2020 4E D 6 A L 72 2 23N o ol 2 Fl v
THENT 21T 0 720 B L 72 O RBERLEFMMKILZ T, 7 7R X =0 % 1T o7,
B ONTICER L CREGERREICIZ = — 2 ) v FPEJTEERE, FEA 7RI Y + — Pk Hw iz,
fid. BEOoBMEICHE L MR AEAFICKNT 2 2 L3 TE k, V74 ITHB W
Tk, %22 22507 7 RAX—1TohhrivTz,

V74 DHICE T, x-means EIC X BMENICRER 7 JAX - HrdbLdlzL
A, Wil 7 7 AX—FUL 2 Dl ot £, xmeans IEICKX VT HNT TAEX —
X, FREov =PRI 37 7R =0 eRLEYZ 7R Z - FoiCniz, Biks 7
FAZ =W ohiy 740k 137Cs BEICIEZNZ NEEEDL AL L7z (Mann-
Whitney U-test, p<0.05),

v 7 A DR EERLEFMAELOBERICIIAERIEOMHER A b N, BERLEF
PRI I - RRR 2 L CREM L2 R T 5720, REEFEOHEE ICHWL T
BYORINZ DY 7 A BERICHC L) GROERZE~NTWS Z EPRKR I N, Kl
Rz, BN - HF(1967) 98 L 2 ML ENERE ORI R 2 XFF L T/, 7. v 740D
2R & 137Cs IREORRIIAERIEOHBENED b, 4 XEBHA LN, —JT T,
R e 137Cs IR D BfR TR D 728K D 5 K& -l z s 3R b R S 7z,

INLDRERD S, BIXLICHT 27 74 ZRRICHWERR 2 BRI I 2 s 2 C
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BY, 2N 137CsIRED EA Lz E R b T,

AKEFZECld, B A LPICE T 27 24 D 137Cs I8 L iRFBEHRLEFMAL L o/
BEFAEL., 774 ORMOBMEN (L2 137Cs B ICHES 2 2 L 2RB T 2R %
F72o LooL. v 7 4 OHLENEY) & OBIRIIAIHR 20, S ithEEDS o iHtEN
B % EPBLETH %,
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1. &

BRI X, ORI chd Y, TvEGRHKEL TV b, AL AFC R
NUVE, AXFEOKERREZED, 4 DRBEOREL L ko Twd, —Ji T, WILH
IR DM 2> B FE Sk & & b 2 Cs 25 L T 0 L K+ K& Ok o it
P Cs REBBHET 2 HBRIMR L Y b @2 EBHL 2 ICh> T3, KT —~<Tli,
IS AR S 20 D0 il [ CERVEYNIC D W C B EE 21T\ Z DR Cs IREL,
3% - EFRLEFNRLZFE L AHSEZEE L i3 2 2 &< IGHIC BT 2 EYhE
B2 L - A~ OEE Cs BITICOoOWTHHLAICT 2 2 L2 HIWE L7,

2019~2021 122 TIIH R SRR TRl S - A X FiIcon T, &R, KRR, &
HNOHREO P Cs IREZMIE L. B RERRE 2 1HE T 2 7- © KREEFRLEFRNAIRL

(6PN KW 6°C) Dol xAT -7z, ¥ Cs IREICD VT, M LN co iR, 2R
L OBRR, KRBEERLZEFNARLL L DBIRIC OV TG L 7,

AR I 29 M, ARSIt 68 R0 ¥ Cs IEAMITE L 7z, &b, K2 180mm
K oA IR, EEEEE 1 Bike LTHIEZIT- 72,

B1Cs MWLM T 0.7~11.7Bq/kg. #MHE TIE 0.4~2.8Bq/kg T. Rl D HLHEfE
100Bq/kg # K% < Tl o Tz,

PG & ANEER D 7 Cs IREZ KT 2 &, WIHO Y Cs BESAREICHE (P <0.01

v 43y v OIELFIE ). 1.0Bg/kg % Flal- 72D 1% 1 itk (&K 650mm) TH - 7=,
A C T 40 #ifR T 1.0Bq/kg % T ol - 7=,
SR EVCs BEOMGRE A% L 2R 357 mEHOMIKIC O W T2 ToOff{AT 1.0Bg/kg
% ko Twiz28, 2K 357 mbd oA cix 1.0Bq/kg % Tl 3 BfkoEl &% 57.0% &
BICs IR MR HIANC B 5 7z, TAUE. AR F SHEA~S SR IZ I 7 & oK %
HFULICEIE L, RS 2 LN E HIc BTG 3 2 EIG 23 Cs IR ICHE L T b L A
b7z,

T2, 6N KU 613C &¥7Cs R ICHHIBIIHER CTE o 72 b o, W & FhER
TlX 6 PC DEISEWR A LIV, INHE L Y DW)IGHT 6 PC AR WELZ R L 72,
F—U—F 1R T, AXF Ut v LR, I, B
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1. &
S IR O RIEEE L FRRIC X B E R E N 2 <L JRFEFBUCHE 5 A EE O RET S
DOREIC XY, HIHDE LB TWE, 200 —2 & LT, BIE D AN I
v LOFHEEE LR 2 SRR L BENR ) A2 L LTHEET L2 LR, 2hbD
[fHOBEZHIHT 2 2 B8 TER V] 2B TFbNE, 2 2 TAE TR, BEERD
HBEAETH I LAY, BRADLOWHEEZ WO LOREMHAL T2 2HL T
% LT, BEOMETREE RO EER ) 2 7 FHIICE T 2R E2S2 L 2 HIME L7z,
2020 4E 7 Hic, &AL A4 NTHER 80 (1 %l : 30 ik, 2 ks @ 50 fElfk) icREE - i
JEm A — %55 Uiz, 2D, JHFEH 5 Skm JLICHIE 3 2 IRVTHTEE i Ic TR L 72,
H L AFDL . IEICHTE S 2RI ATES % 720 IEHIEIS B X oWy Tl 7
WERET LT MNBEERKDL LN TE DL, SV AT LA OBERELZERL 2>, Bl
MAENRD DFEET — 2 EM LB HEE T 5 2o IREEMET AR WIRT 7 4 L
ZDOTATY) XLEMHEL 2, 72, Bl S W2 Bk o b o itttk o v LG8 % HlE
L7z, SNETICAELAFHIE L, T _XTuh =7 —2oBIPUCEKII L 72, 1 {EEIZ, R
FE DB N THM S iz, RO X b, 2 » AR D72 2 RG> O RSN
T COBIRKSHOL L Y, $72, AESEBRICFEBEENICA S Z LRI NTZ, |
HREHONRKICX Y, BAEOBEEL > 7 L3RE 13 ND (<2.0Bq/kg) THo7-, 5D

TSR 2 ke L. B EhRRES & B tEC o ¥ LB ORROMIT 2 0 2 FETH %,

2. X

Mitamura, H., Wada, T., Takagi, J., Noda, T., Hori, T., Takasaki, K., Kawata, G., & Arai, N.
(2022). Acoustic zone monitoring to quantify fine-scale movements of aquatic animals in a
narrow water body. Environmental Biology of Fishes, 1-13. Mitamura, H., Nishizawa, H.,
Mitsunaga, Y., Tanaka, K., Takagi, J., Noda, T., Tsujimura, H., Omi, H., Sakurai, R., Sato, M.,
Arai, N., & Hori, M. (2021). Attraction of an artificial reef: a migratory demersal flounder

remains in shallow water under high temperature conditions in summer. Environmental

Biology of Fishes, 1-10.
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1. &
eI, ERHEROCH S oK E DG EY > v ZG ISR 3 5 WK G E o R 1k
L) A ATY S, FAEERD2OF 10 E55E 9 & LTWw 325, KA HKAIC
HARTH e BEWIRE TR > 7 a3 S 1 2 . BUELANICTEEI R 2 His 38 &
B OPIKIHABZEIC & 5T, ZORBIIRE REEFE Lo T2, Z 2 TARIFFETIE, KA
BT 2BV FiafEo B Th s =k v - FOTEIEE & EHEY > Y LEE D
BfRAHEY . MERONKEMEDHEEICET 2 2 LR HWE Lz, FHAHIE. 155 RIE—
DFEKEOHNBTH 2R L. Z CICHMATIHTAIEZEE L 72, =K v v FFOITH)
R0, FEET VA MY —FE (RERENRICESEL., ZXEERCTXOESER
BT 2 I X VITHNEIIZ 32 T8 #H Wz, H NG S/ % 8 0 448 & o i
iWE . 535 50%ZEH (VR2W, Innovasea system ff) %X L7z, WJIICHEL 2=
Ry FFE 40 Atk (&F 449.2+127 mm, {AHE 160.6=160.4) ICHFZHFRER (V5.
Innovasea system t1) %% L. 2021 4 8 A 31 HICHifE M m0m < Wit L B8 % 885 L
7o 11 Aok, 4 iR~ L. 2 [R50 IHHN £ o8 L 72, 33 ik
ISR L. 2013 L A EP BRI AUE QICHIE L 720 72 1 ki 7 — 2 B8 2T
Lo T, KIT, MIBHM R O CEEL L 72 A O i+ o 7 LR % W KT
THTREWTIETIC & 2 7 v~ =7 L8R 8 2 L ClIE L 72, #558. R > v 4
B, WIHCEY 1.1 Bq/kg) Ic b~ CTH N AJI1(5.8 Bq/kg) THEICE 2> 72, M)ID 7
F X O DGR > T LR CEE F, EIC AR T CsIREAR W EIROHE % <
BRTWE I, ECIRABICH Ty 7 AP ES BT A H = R A0 DH B
IEREZLND,

2. WX
Mitamura, H., Wada, T., Takagi, J. et al. Acoustic zone monitoring to quantify fine-scale

movements of aquatic animals in a narrow water body. Environ Biol Fish (2022).

https://doi.org/10.1007/s10641-022-01225-9
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1. KB HFEIMgEE  EA B2 - KEP Ful

JEFHIC BT 23R 23 JAT TS EERRATICBES 2098 5 A1, BAEL 1. K
Bpredel, 0 & 1. mHEE 20 MIHEBEG 2 1@ ERKEREITE Y 2 — 2WEKR
EERBIUETRERFZE AT *E (T3 & ;yousuke_amano_01@pref.fukushima.lg.jp JEEAEYIBM:A
Hich W, HEOME, BET2HIEEEICEAT 2 Z 235 25, AFFETld, HILHEEIC
FRE DR > v & (137Cs) Z & TEL AR A L 725ty KD 137Cs 25H{L 3R
HEM L CTHAIRIC 137Cs 2TT 2 0B IC D W CIHE KRR Z T WG L 72, SE FEuc
. JKEEY B D~ a4 L 4 (Pseudopleuronectes yokohamae) & i v 7 2

(Paralichthys olivaceus) # Fi\»7z, & i3 HARWE/K 2 FHi L < 140 HEEE L. SHIRX
DRI TR AR R Z AGEE L. BRI Cld —MRECAERL & RS RIR R oK - %
BA L2k (UF, nREigE - &8k ; 23.3Bq/kg) ZMHEET 23X e, —BKidAmk
i SRR oI+ 2 B A U 2 fRE (BUR, FRUKIEGEIE &8k 31.8Bq/kg) ZAREHS
DXEFRELTze v T NMTEMICE XA S 5 AL, FiRENLZ £ & o THific
1 E 72 IR L 724, 137Cs IREEDME 21T - 72 INEIEIRE &k % 5 2 72 3Bk X ©
. B OB &b IO O 137Cs WIEA EF L, RAEIX~a LA T
0.704 Bq/kg. & 7 A C 0.789 Bq/kg %75 L 720 X & VORI + & BTERGRE X < (37
fl L B iC 137Cs JREEDS 0.25 Bq/kg AT TH - 72, FIRHTIBA X & 72K L D 137Cs
FHILERE 20 L CEHEEEROBHRICE ICEITT 2 282 ORE XKW & Z2/ERE L 72,
T, BRMO L I ATHLEER EF L2 &bt » LHA~D 137Cs DBITIRIE
AEYEERERGOME IRV EEZ LN, SH&IE, FUKEBIBELD 137Cs iIcBW»
TR DFZEED NS 2> o 72K, WHLERE N CBE L0 137Cs 25EHEST 2 X =X L
ICOWTHRET T 2 B DH 5,

2. #wX
7L



Y-21-10
JE R EE X I A BT 5 & SO LSRR
K4 oA ®iE
ZAWTEE T E - A B

HFEFIEE R HR
1. B&R

Wi a5 RIS [ 3 % o BT PR v D 0 b3 1, v A S < L AR HUIEURR B 0 B B HE 23  H
ENB 7L (e.g TsudaandIde 2005), EN7ZEVLEEMEFR Y b 2Ky +TH 5 lHElE2 &
Vo —F, RFEREROFEICLY, Th b cr IHEE L oY MEEEDE L K
TLZEWIHEIEZH 225 (Moller et al. 2013), # DFERE, &  iChEREEXIH O 4:9)%
BRI IciHfi S Tz, 2 S TRIFE T, v I 2 iz ¥ Il UOe S
7 v ERRIC, RHIBICE T 3 BHEDEYLIRIEZFHE S 2 2 & 2 Hic, Dafiiids X
O v AR, 2) EETER AT, 3)mE RN - AMbHIRER & o i % T o7,
Hr L OCREFT %2575 2C, R 2MiconTikiFRRE2MA L =96 FHE s X ok -
KT ORE L EERNEEH A (= A 3 S5, ZOZEARRIL, 2660 3 #hs

7y QA FEHE, EadE3 ) oEMLZ, ELEY v 726 DNA %
L, BHEET A I a2 FY 7 DNA 12w, COI (Folmer et al. 1994) ¥ X 8 16S
(Simon etal. 1994) FEIK OIGEHEIEFE 21TV, BIET — X ZBS L7z, 2 LT, AW
REE S CREZMTHERAE - MEL VI3 Y AL IBI T /T2 0 2 Mo#EE
T2 LG L, BEEREENT 21T\, ER 2 BRI ERE-CEEhEIC DO W T
R L 7z I ha v FY 7 DNA CEDS GEERGEICOWT, 5TV ¥ 3Tl

TSN &R S RS M HbIS % el U 723854 OB SRIERFRRE TH - 7z, £ETT72 D
~NTu x4 TrEEEN, BERNTALNZ T B 24 7%, BILHIR L FkO b 0 23%
Dotze —J7, B 27 7Tl mEBERA L EEIMb I 2 IR L 72556 OB S R IE
FfEE T, £2ET8 7 ux4 72t i, MAEOER I, HIKER R 7 v x4
THRH I N, WThOEICE T, MERNO XY ¥ —7'm 2 4 7136 E RS
WobDLEELCTEY, BENEHEECECTHHEERECBALON L P 2722 L2 b,
JRRERICL 2 NSO IFH2HE~DRE NI WEEZLNS,
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AR X, FEIC X o TRINCHEREE, HET V7. KFE» L 0BG ERZ 2 2 & 28
TE, {7V THIOASRE T =4 —F 20 RREL7 4 —LFTHDL, 2ET
DIFFETIE. BETICEENS 7TBe & 210Pb & FL—%— & LTHWT, WEEICET 3
KAGEE=2) v 7Rl A1z, ZOFE, 7TBe & 210Pb ORILEEIZIEFT DL EF DY)
WIHHYS T2 3 A2 6 HCEWEHEZR L2, ZOZLEHERE L CIIFFHEALH T 5 1,
KEEHHE D 210Pb 28 KEED & OZFHiJEIC X > CHARICHIEI NS L A NT&7=, LaL.
77 FRRAHT %2 O CHRERARSE 122 1,500 m HisIC 35 1F 2 22 R0 B % 12 oW T %
fro7zfE5%, 210Pb ORIMERPE WEEZELZ 3 H2 5 6 Hid, W5 0 sif ksl b iz
TER720, —RRICKEDP L DFEERZT TV LRE AR, 2D, KELSC
% D2 210Pb IZ2WTHHFET 24D 5, 210Pb 137 27 LSR5 D BEHERIAL &
ThYH., ZORKIHEIZTZ Vv TH L, 2% 0, WHRRICHMT 2 TEOR T IR 7 v v
L (226Ra) L EENTW L INDER~—YH 5D 210Pb G % i3 2 2 A3
b, 7 FVEORFEEIZ, 2E2 O RRT~D T F VB TEEZERNICEKRTEHE R VT A —
RTH D, RFFETIL, EHHEIR 210Pb DBt oWCHEET 2 2 L2 HIME LT, Ml
BCHid 5 1O 7 F v BURERE Z FEERIICHHE L 72,  BOREEROF I, HEH T
U7 L (226Ra) REB X OEABRHEHNORTAF 7 F VIRESLETH 5, ==
(N26° ,E127° )CHRHUL 7z HEA R S ¢, AR A2 {To7z0 b, Kiff% 2mm T
DHDELDZ VDT L7z, 7 F VHORREEHMFEA Y v 7 i, BEARER & #EmME 7
FryeE=2%HWT, KAH 7 FViREOMEZITo 7z, TNHDOHERHS L 7 F v BURIREL
FAHEL, HEH SO KRAF~D TNV 7Ty 2 REHEE Lz, 72720, 797 LEE IXFE
HECHEN I N Lo 7Yy LBEEZ A, HERBZRCHIER EfTo T nizoZfl
FELTWAWDDELTEZZ,  AIFFE TSz 222Rn OBURRGRET 0.26 ~ 0.33
THY ., HROEHNO oK coMBEE L » DKV, 2 D70, IR E T 5 Ka
TYH D 210Pb ~D 22307 <, KEED o fiifG T 4172 210Pb 282258 L & b ICHEE L <
X eI N,
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External Dose Assessment in the High Background Radiation
Area, Natural and Artificial Sources
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1. BR&E

Ten years have elapsed since the accident at the Fukushima Daiichi Nuclear Power Plant
(FDNPP) in 2011, and the relative contribution of natural radiation is increasing in
Fukushima Prefecture due to the reduced dose of artificial radiation. in the case
study 'Discriminative Measurement of Absorbed Dose Rates in Air from Natural and Artificial
Radionuclides in Namie Town, Fukushima Prefecture’ showed that Namie City was
radioactively contaminated by artificial radionuclides from the FDNPP accident from the
measurement of concentrations of 134Cs and 137Cs. The median annual effective doses of
external exposures from natural and artificial radionuclides were found to be 0.19 and 0.40
mSv in the evacuation order cancellation zone, and 0.25 and 3.9 mSv in the difficult-to-return
zone from 15 September 2016 to 13 December 2019. (IJERPH,2021)

In the area around FDNPP that was once a community settlement, it is certainly the right of
the community to know the radiation dose received. The need for environmental dose
evaluation is needed to determine the radiation exposure received from per radionuclide. For
this reason, this study will examine the radiation response of the personal dosimeter to the
measurement results of the Nal(TI) scintillation detector. The personnel dosimeters used
were Optically Stimulated Luminescence (OSL). The personnel detector is a commonly used
personnel detector and can be placed in an area for a long period of time.

Center of Radiation Safety Technology and Metrology has a TENORM area that was once a
community settlement, it is certainly the right of the community to know the radiation dose
received. Prepare an equal number of Optically Stimulated Dosimeter (OSL) and Nal(TI)
Scintillation detector dosimeters. All dosimeters were confirmed to have been annealed and
the initial dose reading was 0 after annealing. All personnel dosimeters are packaged and
grouped according to dosimeter placement. Additional in the OSL packaging will be coated
with aluminum foil to prevent exposure to outside light due to the dosimeter being sensitive
to light.

The placement of dosimeters that have been grouped will be placed in a designated area

around the Fukushima TENORM area. The placement will last for 1 month, then all



dosimeters will be read in response to the dose acceptance. OSL will be evaluated with OSL
reader using In Light Microstar Reader system. The D-shuttle is an electronic dosimeter that
allows you to record results immediately.

The results from OSL which are measurements of radiation exposure reception will be
compared with the results from the Nal(Tl) Scintillation detector to get the personal
dosimeter response per radionuclide. The result of measurement in TE-NORM area with
Nal(T1) is the TE-NORM area has high background radiation. The highest measurement in
TE-NORM area is 2.001 pSv/h.
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ARWFFE T, FREE IS BT 5 BABESIIE D BN 2GRV EZ R L 72, 2 2 THgR
TR, ik h v aPECREMEH R I, Hflzo025 224K, A-
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Introduction
Natural radiation exposure remains a global public health and a radiation protection issue.
The project untitled “ENVIRONMENTAL RADIATION EXPOSURE IN THE
FUKUSHIMA PREFECTURE AND IN THE RADON PRONE AREA OF THE ADAMAWA
REGION IN CAMEROON?” granted by the ERAN FY2021 is subdivided in two parts: the
first part in Cameroon and the second one in Fukushima, Japan. The aims of this project is to
measure radon in soil gas and in the indoor air, natural radioactivity in some environmental
samples and the development of techniques of radioactivity measurements and dose
assessment.
Accomplishments
Concerning the part of the project planned in Cameroon, in- situ radon measurements in soil
gas were carried out at thirty sampling points, according the two lithologies (granite and
basalt) of the radon prone area of the Adamawa region. Twenty-five soil samples were also
collected for analysis. Moreover, RADUET, DRPS and DTPS were deployed in fifty dwellings
over three month, for indoor radon, thoron and progenies measurements. These detectors
have been collected and will be returned to Hirosaki University and Bhabha Atomic Research
Centre in April 2022 for analysis. Data from the radon in soil gas have been analyzed and one
publication is being finalized. Radon in soil gas ranged from 26 =2 kBq m-3 to 166+ 10 kBq
m-3; the arithmetic and the geometric means are 80*+5 kBq m-3 and 71*4 kBq m-3
respectively. The radon exhalation rate ranged from 83+ 1.4 mBq m2s-1 to 536 =9 mBq
m2s-1; the arithmetic and the geometric means are 257 £4.4 mBq m2s-1 and 229+ 4 mBq
m2s-1 respectively. The geogenic radon potential ranged from 03 kBq m-3 to 77 kBq
m-3, the arithmetic and the geometric means are 19£1 kBq m-3 and 30£2 kBq m-3
respectively. According to the risk criterion based on Swedish classification (soils
exhibiting radon concentration below 10 kBq m — 3, within 10 and 50 kBq m — 3 and
exceeding 50 kBq m — 3 are classified as low, medium, and high risk respectively), 20% of
the sampling locations in this study fall within the medium radon risk area and 80% fall
within high radon risk areas. However, no sampling areas are classified low radon risk

areas. This Cameroon part is successfully completed.



We note that this work have begun a year before the acceptance of this project, and the
results of several campaign led to classified the locality as a radon prone area; and have been
published on January 2022 (https://doi.org/10.1093/rpd/ncab183 ).

Publications Soumayah Bachirou; Saidou; Chutima Kranrod; Ndjana Nkoulou II J.E; Bongue
Daniel; Masahiro Hosoda;; Hamadou Yerima A; Kwato Njock Moise Godfroy; Shinji
Tokonami Radon-risk mapping in the radon prone area of the Adamawa region, Cameroon.
To be submitted shortly.

Conclusion

The part of the work that was planned in Japan has not yet been completed due to the Covid
19 pandemic. Nevertheless, the host team of the University of Hirosaki provided some
laboratory equipment corresponding to the 2021 budget in order to compensate for this
breach. Finally, this project was carried out halfway, regardless of our willingness, because
of the Covid 19 pandemic, which did not allow us to make the trip to Japan. Nevertheless, the

part to be carried out in Cameroon has been successfully completed, and publications are

being prepared.
2. @

1. Soumayah Bachirou , Saidou, Ndjana Nkoulou II Joseph Emmanuel, Haman Félix and
Kwato Njock Moise Godfroy NATURAL RADIATION EXPOSURE AND RADIOLOGICAL
HAZARD ANALYSIS IN A RADON-PRONE AREA OF THE ADAMAWA
REGION,CAMEROON, https://doi.org/10.1093/rpd/ncab183

2. Soumayah Bachirou; Saidou; Chutima Kranrod; Ndjana Nkoulou II J.E; Bongue Daniel;
Masahiro Hosoda; Hamadou Yerima A; Kwato Njock Moise Godfroy; Shinji Tokonami
Radon-risk mapping in the radon prone area of the Adamawa region, Cameroon. To be

submitted shortly.
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INTRODUCTION

Human beings are exposed daily to ionizing radiation of natural and human origin. They
inhale and ingest radionuclides from soil, air, water, and food. From the point of view of
natural risk, it is necessary to evaluate the natural radioactivity in the environment and to
measure the level of natural ambient radiation provided by the earth ; the air, the
buildings:--The project untitled « study of environmental radioactivity in Fukushima
prefecture, japan and in the rare-earth element bearing area of akonolinga, cameroon »
granted by the ERAN FY2021 is subdivised in two parts : the first in Cameroon and the second
one in Japan. The aim of this work is to measure radon in soil gas and in indoor air, natural
radioactivity in some environment samples and development of news techniques of
radioactivity measurements and dose assessment.

ACCOMPLISHMENTS

Concerning the activities planned in Cameroon, in situ radon measurements in soil gas were
carried out at twenty-seven sampling points. RadonEye was used to study variation of indoor
radon in six dwellings and thirty- two soil samples where also collected for analysis by gamma
spectrometry. Currently radioactivity measurements in soil are on going. Moreover,
RADUET and DRPS-DTPS were deployed in fifty dwellings over three months, for indoor
radon, thoron and progenies measurements. The detectors have been collected and will be
returned to Hirosaki University and Bhabha Atomic Research Center for analysis in the
coming days.

Radon in soil gas range from 5,4 kBq.m-3 to 75,5 kBq.m-3. The average value and the
standard deviation are 24,31 kBqg.m-3 and 19,9 kBq.m-3 respectively. The ambient dose
rates indoors and outdoors range between 0,11 uSv.h-1 and 0,26 pSv.h-1, and 0,06 uSv.h-
1to 0,2 uSv.h-1 respectively.



CONCLUSION
Finally this project was carried out halfway, regardless of our willingness because of
covid-19pandemic, which did not allow us to make the trip to Japan. Nevertheless, the part to

be carried out in Cameroon has been successfully completed and publications are being

prepared
2. #X
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1. &R

As an environmental pollutant of natural radiation under the existing exposure situation of
radiation protection, radon (Rn-222) greatly contributes to causing human radiation
exposures. It is noted that, due to the urban development, different indoor aspects-dwelling
structures, indoor dwelling facilities (i., e., usage of air conditions, etc.,) or human lifestyles
are diversely changed globally; thus, the impact derived from these factors should be newly
ascertained in studying the dynamics of radioactive radon in indoors. This research work
newly focused on these indoor factors by performing systematic radon surveys in Asian

countries (Bangladesh and Japan).

In Japan, the impact of human lifestyle especially the usage of home appliances on the
spatiotemporal dynamics and indoor exposures of indoor radon was observed by model room
experiments in a dwelling of Okayama prefecture. Radon concentration was measured with
an AlphaGUARD monitor; and radon progenies were measured with a WLM monitor
simultaneously to determine the radon equilibrium factor, F. The human lifestyles (indoor
human activities) were noted during the overall experimental period. As of the preliminary
results, usage of air condition reflected the reduction in radon progeny concentration. The
average equilibrium factor ranged (F=0.3-0.4). However, coupling with the usage of
window/door which are factors of natural ventilation, and the unclear pattern was observed,
which possibly ranged F, from 0.1 to 0.9. A new study based on appliances with filtration
effects interacting with natural ventilation is thus strongly needed.

Alternatively, in Bangladesh, a preliminary radon survey was conducted in 42 Bangladeshi
dwellings considering numerous dwelling factors, human lifestyles, and measurement
conditions to understand the radon dynamics and develop effective countermeasures.
RADUETSs were used for measuring radon concentrations for around one year and a face-to-
face questionnaire was used for recording the building-specific factors and residents’ lifestyles.
Multivariate analysis-principal component analysis (PCA) & factor analysis was applied
objectively to ascertain essential parameters relating to indoor radon variation in Dhaka city.
As the results, two principal components (PCs) were obtained; component 1 expressed the

strong positive loadings for the indoor factors mostly under human activities of kitchen and



bathroom usage (i.e., drinking water sources, water usage/cooking time in different seasons),
natural ventilation; and negative loadings of activities/factors in the living room (i.e., air
condition usage in different seasons, the sufficiency of airflow in winter). On the other hand,
following component 2, a few parameters of the natural environment (i.e., natural ventilation,
occupants’ satisfaction status) were found to have strong positive loadings. At the same time,
indoor artificial resources (i.e., building materials, water usage, or cooking) presented weak
negative loadings. As significant factors (P<0.05, ANOVA test) affecting indoor radon,
dwelling category, building materials, ventilation, water usage, cooking time, adjacent room
conditions, outdoor, winter airflow are determined. Based on the PCA analysis, this research
concludes that the dwelling parameters, especially under human activities & ventilation,
should be deeply studied and adjusted in searching for an alternative/effective
countermeasure to reduce radon exposures for multistoried buildings. Thus, this research
found different indoor parameters that might affect radon dynamics and possibly be the tools
for developing new countermeasures to radon exposures under existing exposure situations.
In future studies, radon surveys in additional 200 Bangladeshi dwellings and model room

experiments focusing on home appliances will be carried out in Japan.
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1. &R

In this research, our team focused mostly about human whole blood culture in closed
condition for on-site protocol.

Biodosimetry is recommended by IAEA to investigate biological effects for radiation victims.
In IAEA’s protocol, human blood is cultured at 37 “C for 48 h in 5 % CO2. Those conditions
require electricity and appropriate laboratory with specialized equipment. In a place with
limited access after a disaster, transportation of blood samples to that kind of laboratory can
be challenging. In this experiment, we propose the on-site culture technique for blood culture.
Culture can be performed immediately after blood collection in closed condition. No CO2
incubator is required as the CO2 inside the tube can maintain the pH of culture medium
required for cell proliferation. To evaluate the applicability to of on-site culture system under
closed condition, mitotic index (MI) of blood culture was analyzed after 0 or 2 Gy X-ray
irradiation: (1) with (open culture) or without CO2 provision (closed culture); (2) colcemid
treatment at the 0 or 46 h; (3) hypotonic treatment at 20 or 37 oC; (4) percentage of whole
blood to medium volume at 10 % and 15 %; (5) different headspace volume inside the tubes.
The results prove the ability to reduce time needed for patient triage in radiation medical
emergency with closed culture.

We will continue to establish a protocol for on-site culture for human whole blood culture and

survey the ability of mice whole blood culture for on-site dosimetry.
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1. B

Sr-90 analysis has been carried out in milk powder samples which the activity is known. The
determination of Sr-90 is based on three main steps: the sample preparation, TEVA and DGA
resin pre condition, extraction chromatography and the activity determination of Sr-90 using
LSC.

Background:

1. A significant number of volatile radionuclides were emitted into the atmosphere
after the Fukushima nuclear accident, with Strontium-90 (Sr) being no exception (Shozugawa
etc 2012).

2. Strontium has the same chemical properties as calcium, this allows Sr to enter the
human body through the food chain, especially through consumption of milk (Lopes and
Madruga 2009).

3. Strontium-90 has high radiotoxicity and is retention in the body, so it can damage

bone marrow and is also carcinogenic (Sulaiman 2010).

4. Liquid scintillation counting (LSC) is used in this work for the analysis of Sr-90
Procedure:
1. Sample Preparation

Concentrated HNO3 and H202 were used to leach milk powder samples. Then
some chemicals were added and the mixture was filtered using 0.45 micrometer filter. The
samples were ready to be eluted. Before, TEVA and DGA resin were pre conditioned using
HNO3.

2. Extraction chromatography

Chromatographic extraction was performed by passing the samples through a column
made up of TEVA and DGA resins, each column prepacked with 2 ml of resin. The sample
filtrate was eluted at a flow rate of 1 ml/minute using vacuum pump. Following that, the
eluent was directly measured using LSC.

3. Measurement using LSC

Sample was measured using LSC for 400 minutes and 5 cycles.



Result

Sr-90 Activity Concentration of the target value is 99.9 Bq/kg, and the research value 68.05 Bq/kg. %
recovery is 68.12%. The chemical recovery percentage of the sample shows that the procedure was
insufficient, indicating that this method requires improvement in order to get higher recovery.

2. X
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1. BR&E
Contamination by radioactive cesium (Cs-134 and Cs-137), which was released by the severe
accident at the Fukushima Daiichi Nuclear Power Plant (FDNPP) in 2011, still has a great
impact on aquatic organisms. In the case of the Chernobyl accident, the rate of decline of Cs-
137 in fish and aquatic environments slowed down after some decades. Cs-137 in river
systems can be taken up by aquatic animals. In this study, total Cs-137 concentration in the
Ukedo River system and Cs-137 presence in dissolved, acid-soluble, and insoluble fractions
in river water samples were determined. Total Cs-137 concentration increased going
downstream and had the maximum value of 2.08 Bq/kg below the Ogaki Dam in May 2012.
When there was no rainfall before sampling, >87% of Cs-137 existed in the dissolved state,
and the acid-soluble state and the insoluble state were <13% and the undetectable level,
respectively. After the heavy rain event, the particulate fraction (acid-soluble state + insoluble
state) was elevated to 65%, which corresponds to twice as much as that in the base flow
condition. Particulate Cs-137, especially the acid-soluble Cs, can play a role when taken into

the food chain in aquatic ecosystems.
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1. &R
Since 2013, a plastic scintillation fiber (PSF) system has been used for in-situ monitoring of
the distribution of radiocesium (RCs: 134Cs and 137Cs) concentration in bottom sediments
of ponds affected by radioactive fallout from the 2011 Fukushima Daiichi Nuclear Power Plant
accident. PSF’s counting rate (CRpsf, s-1) was converted to RCs concentration (Bq kg-1) by
regressing it on the average RCs concentration in the top 10 cm of sediment core sampled
from points coinciding with PSF measurement lines. However, in-situ devices” measurement
uncertainty can be influenced by the vertical distribution of RCs in bottom sediments
including the depth over which the calibration samples are averaged. Accordingly, this study
was aimed at clarifying the influence RCs depth distribution on PSF calibration factor and its
measurements uncertainty based on RCs monitoring in forty-seven ponds in 2015-2019.
Using a dataset (N=206) of PSF and sediment core sample measurements, 32% were used
for PSF calibration by first averaging the sediment RCs concentration over varying
thicknesses of the core samples, i.e., calibration depth (Ical) ranging from 0-5 cm (15) to 0—
30 cm (130) in 5 cm increments. Next, the corresponding CRpsf was regressed on each Ical
and the result coefficient of determination (IR2) was used as an optimization criterion under
the hypothesis that an optimal calibration depth (loptimal) would maximize IR2 and minimize
measurement uncertainty expressed as normalized mean square error (NMSE), which
compared the depth-dependent PSF-derived RCs concentration (PSFI) against sediment RCs
concentration for all the samples. Additionally, uniformity in RCs concentration by depth was
statistically tested using the concentration in successive 5 cm layers of all sediment core
samples. The thickness, L90%, of sediment containing 90% of the RCs inventory (Bq m-2)
was estimated from the cumulative sum of the inventory in the sediment core layers for each
sample. The peak or plateau of IR2 occurred mainly at 115 and 120 which coincided with the
largest proportion of L90% among the samples. Consistent with the hypothesized trend for
loptimal, lowest NMSE tended to occur at Ical where IR2 peaked or began plateau i.e., 115 and
120 and increased below or beyond that lcal. However, RCs concentration was only statistically
uniform (Mann-Whitney test, p>0.05) for the 0-5 cm and 5-10 cm sediment layers were while

the rest were heterogeneous. Further, there were no statistically significant differences in



PSF-derived RCs concentration by calibration depth (Kruskal-Wallis H test, p>0.05). On this
basis, the currently adopted practice of calibrating against the top 10 cm is considered
appropriate for the sampled ponds and period. Revision to calibrating against the top 15-20
cm may be necessary for optimizing PSF measurement uncertainty for unknown

homogeneity/heterogeneity in RCs depth distribution.
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Simulation of the absorbed dose rate for Japanese Cedar trees
depending on the litter and soil water content
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1. &R

After the accident at the Fukushima NPP, a lot of radioactive materials released into the
atmosphere were intercepted by the forested areas. Though the majority of the territories
were under remediation, there still are zones with high levels of radioactivity. The purpose of
the research was to calculate the absorbed dose rates for the Japanese cedar trees in order to
predict possible consequences for the forest ecosystems located in the vicinity of the accident
and determine the most significant ecological factors for dose rate formation. Calculation of
the dose rates for trees was performed via a dosimetric model [1], modified and parameterized
according to the collected data [2-7]. The vertical profile of a forest ecosystem is displayed as
a set of layers with certain parameters: layer thickness (m), layer density (kg/m3), the
concentration of radionuclides in the layer (Bq/m3). The model allowed estimating the dose
rate resulted from the energy absorbed by the media (in our case — forest ecosystem).  The
modelling was carried out using Mathcad 15.0 software (PTC Inc.) and data processing was
performed in MS Excel. To simulate the absorbed, dose rates it was necessary to consider
moisture in litter and soil layers. To determine the water content calculations included data
on the precipitation rate and correlation of soil and litter moisture and rainfall. The research
by the specialists of Tsukuba University allowed tracing the water content in soil due to
measurements of soil moisture and registering the precipitation data from March to July of
2018. The measurements showed good correlations with the effective rainfall index with the
TV, = 3. The approximation allowed to make a retrospective evaluation of soil moisture during
the period from 2011 to 2017. The moisture content allowed performing the retrospective
estimation of the dose rate for the Japanese cedar stand. The estimated dose rate for the
Japanese cedar stand in 2011 was 32 u Gy/day in the upper canopy layers and 39 u Gy/day
at a height of 0.9 m. By 2017, the values of these indicators decreased to 10 and 13 u Gy/day,
respectively. The discrepancy between the calculated and measured data is possible due to
the inhomogeneity of the contamination densities, which affects the results of monitoring
studies and the parameterization of the model. In the first years after the accident, 134Cs was
the main dose-forming radionuclide; by the end of 2013, the dose rates from 137Cs and 134Cs
became equal. By 2017, 137Cs had become the main source of dose exposure due to the

shorter half-life of 134Cs. The model allows studying the influence of environmental factors

F1



on the formation of the radiation exposure on the components of the tree layer of the forest.
Figure 6 shows the dose rate at a height of 1 m, calculated under the condition of constant soil
moisture (40%) and litter moisture of 20% and 80%. At high humidity, the screening capacity
of the soil and litter increases by 1.5 times compared to the “low moisture” scenario. The
research results allowed us to make a conclusion that significant fluctuations in the dose rate
of trees are possible due to the change of environmental factors. Using the model, it was
possible to estimate the variability of the dose rate depending on precipitation and water

content in soil and litter.
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Isotopic evaluation on relative contribution of canopy microbial

nitrification to throughfall nitrate in temperate forests
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1. &R

Forest canopies play a significant role in regulating carbon and water exchanges with the
atmosphere, with profound effects on climate. However, the contribution of tree canopies in
altering the chemical composition of precipitation and, consequently, the nutrient cycling
within a forest has been less investigated. In particular, it is unclear whether the deposition of
reactive nitrogen species (N) to canopies is retained, re-emitted and/or altered by chemical
or biological reactions and what portion and chemical form of deposited N eventually reaches
the soil as washed out N compounds. The application of the dual isotope approach in nitrate,
in bulk precipitation and throughfall has provided another important step towards a better
understanding of the importance of N and of its cycling in forests. Therefore, this study
combined methods of stable isotopes and forest hydrology with the objectives: 1) to examine
the changes in concentrations and the isotopic composition of atmospheric N during canopy
passage, in addition to their impact factors; 2) to estimate the proportions of biologically and
atmospherically derived N in the canopy. We found that a seasonal partitioning between
biologically and atmospherically derived nitrate was observed, with a higher proportion
(=30%) in TF derived from canopies nitrification in September, indicating processing of N
within canopies should not be neglected and needs further exploration, with the combination
of multiple isotope tracers. These findings can contribute to achieve an integrated
mechanistic understanding of interactions between atmospheric nitrogen deposition and
forest canopies, and better assess forest health and function in the context of environmental
changes. A more in - depth analysis of these processes will require a larger number of
replicates, while further research will be needed to confirm the observed seasonal changes at
larger spatial and temporal scale and better quantify the relative contribution of canopy

biotransformations to forest N cycling.
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Scoping study to establish a ‘Radioecological Observatory’ site
linked to other worldwide sites
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1. R

The contaminated areas following the Fukushima Dai-ichi Nuclear Power Plant accident in
2011 are some of the most radioactively polluted sites in the world. The accident resulted in
anthropogenically-derived radionuclide depositions across the Fukushima Prefecture and
resulted in large scale evacuations of the human population. Government sponsored
decontamination activities and natural radionuclide decay are lower ionising radiation
exposures below the government set threshold for human occupancy in some evacuated areas,
many parts remain uninhabitable. Our project’s initial aim was to select an extensive area to
establish a Radiological Observatory similar to that established in the Chernobyl Exclusion
Zone. Within the observatory, there should have been ecological similar areas (ie., tree stand
species, tree stand density, soil characteristics) with varying levels of radioactive
contamination. However, a small part of the entire evacuated area (approximately 1 ha) was
selected to conduct preliminary observations and deploy observatory devices. This
preliminary site is located in Namie Town (37 33’12.13”N, 140 50°05.5”E) of the Fukushima
Prefecture approximately 23 km northwest of the FDNPP and received about 4730 kBq m-2
of total radiocesium (134Cs and 137Cs) deposition. This preliminary area contains forests,
several streams, and has brown forest soils. Forest stands consisted of Japanese Cedar of
approximately 3,300 trees ha-1. Near the site, multiple radiological studies have been
conducted and once data is accessible this area will provide an excellent site to study
radioecology in a terrestrial ecosystem. At the preliminary site, we deployed wildlife
monitoring surveillance systems that consisted of (I) typical game trail cameras and (II) Wi-
Fi based surveillance cameras. These monitoring systems provide essential information to
determine species inhabiting the site throughout the year. Eight wildlife cameras (Browning-
Trail Cameras Strike Force) were deployed across the observatory to monitor wildlife activity.
Data was stored on SD cards and each camera required monthly maintenance. We developed
a new Wi-Fi capable system that allows global access to a 24/7 surveillance system that also
aquired audio files. Once deployed, wildlife activity is video recorded, stored online, and is
soon available for select users to download. Such data availability allows for easy
communication between international collaborators. The Wi-Fi capable system used solar

power. Monitoring of the preliminary site found that, while both systems successfully
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recorded wildlife activity, the game-trail cameras were optimal for Radiological Observatory
purposes. The Wi-Fi based system required extensive maintenance, expense, and was not
operational in the autumn-winter seasons due to poor sunlight conditions. The number of
solar panels needed to be increased in summer due to the increased tree canopy limiting
sunlight. These negative conditions outweigh the ability to access audiable cameras 24/7 and
directly download monitoring observations. We recommend the use of typical wild-life
cameras that have been optimized for wildlife monitoring. Consideration of colocating sound

recorders with the game-trail cameras should be considered to enable audio recordings of

wildlife.
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Building a culture collection of Suillus luteus, an ectomycorrhizal
fungus associated with pine trees
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1. BR&E

[Objective]
To investigate the role of mycorrhizal fungi in the transfer of rCs to red spruce in a symbiotic
culture, we found a diversity of rCs concentrations, transfer coefficients, and accumulation
transfer coefficients in Suillus luteus and S.guranulatus, and attempted to culture the fungi in
the laboratory.

[Methods]
Mushrooms and 100 cm3 of soil at 5 cm depth were collected in Tsushima, Namie Town on
10/22/2020 and 10/15/2021, in Kanayama Town on 9/9/2021 and in Fukushima University
Campus on 2021/11/1. Soil and dust were removed from the collected mushrooms, and small
pieces were cut from fresh sections and inoculated onto Modified Fries agar medium. The
remaining mushrooms and soil samples were dried and measured with a germanium
semiconductor detector until the radioactivity error for 137Cs and 40K was less than 5%.

[Results)
(1) 137Cs and 40K concentrations of Suillus luteus and soil in Tsushima, Namie Town
There was no significant difference in 137Cs concentrations between 2020 and 2021 in S.
luteus collected in Tsushima. In relation to the 137Cs concentration in 5 cm of soil surface
layer, mushrooms with concentrations around 100 kBq/kg DW were found for soil 2.4-218
kBq/kg DW of soil, while mushrooms with concentrations over 200 kBq/kg DW showed
concentrations proportional to those of soil at a range of TF=5-7. The relationship between
the concentrations of 40K and 137Cs in the S. luteus collected in Tsushima showed that the
ratio of 137Cs concentration to 40K activity (1.5-5.8 kBq/kg DW) was about 100 in four
individuals, but in the others, the 137Cs concentration was almost always below 70 kBq/kg
regardless of the 40K concentration (1.1-4.9 kBq/kg DW). The 137Cs concentration was
almost always below 70 kBq/kg regardless of the 40K concentration (1.1-4.9 kBq/kg DW).
(2) 137Cs and 40K concentrations of S.iuteus and S.granulatus and soil in Fukushima
University Campus and Kaneyama Town
The 137Cs concentrations in S.luteus collected in the Fukushima University campus were
0.1-1.8 kBq/kg DW (TF=0.2-10), wile 0.5-7.5 kBq/kg DW for S.granulatus (TF=1.2-51).

The 137Cs concentration in S.luteus did not seem to be related to the 40K concentration, but
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in S.granulatus, the lower the 40K concentration, the higher the 137Cs concentration.
However, this relationship was not observed in S.granulatus in Kanayama Town.
[Discussion]

The two species of the genus Suillus collected in this study are mycorrhizal fungi symbiotic
with Pinus densiflora. These mushrooms showed some diversity in terms of 137Cs transfer
coefficient and the relationship between K concentration and 137Cs concentration in the
mushrooms. When these mushrooms make symbiosis with P.densiflora, it will be interesting
to see how the differences in the accumulation capacity of Suillus spp. for 137Cs affect P.
densiflora. In this study, we are developing strains of these fungi, and hope to conduct

cultivation experiments using them in symbiosis with red pine.
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1. &R

Studies to determine the distribution of radiological contamination within the area impacted
by the Fukushima-Daiichi accident are a high priority because that accident represents one of
the most significant releases of anthropogenic radiological contamination in history. Recent
research has shown that some wildlife species, including wild boar, are increasing in number
within evacuated areas, despite the radiological contamination. Increases in wild boar
populations are of growing concern because wild boar cause extensive damage to property
and agriculture through rooting, where boar overturn surface soil in search of food items,
effectively tilling areas to a depth of 120 cm. Rooting by wild boar has the potential to alter
the soil chemistry, arthropod communities, and vegetation composition, and thus wild boar
likely play an important role in the redistribution of contaminants within soil profiles.
Redistribution of contaminants to the soil surface likely increases their availability to plants
and may facilitate the transport of contaminants more broadly within the landscape through
erosion. Impacts of wild boar rooting on contaminant bioavailability likely are particularly
pronounced in areas contaminated from the Fukushima-Daiichi accident, given their increase
in abundance in these areas. Despite their global distribution and potential role in the
movement of contaminants, there are currently no studies assessing the impact of wild boar
rooting on contaminant bioavailability. Therefore, our objective in this study was to determine
whether rooting by wild boar alters Cs-137 bioavailability. We targeted areas within the
difficult to return zone for this research, as these areas have the highest densities of boar and
greatest levels of environmental contamination. We hypothesize wild boar will alter the
distribution of Cs-137 within the soil profile, increasing the bioavailability of this contaminant
to biota and the potential for redistribution through erosion. We collected preliminary
samples in Okuma town by the support of ERAN in 2020. These samples have yielded
promising data in support of our hypotheses, but additional sample collections were needed
in 2021 to verify our results. In 2021, we collected soil core samples from 5 sites in Namie
town. We targeted former agricultural areas and grassland sites, as well as recent rooting and
old rooting [i.e., > 6 months old (which has been subjected to erosion processes)] to
investigate the influence of habitat and weathering on accumulation of Cs-137 contamination.

In addition, we collected multiple soil cores within each rooted area (3 replicates per site), as
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well as control samples from nearby locations to determine differences in the vertical
distribution of bioavailable Cs-137 in the surface and sub-surface soil layers for all sampling
sites. Radiocesium activity was determined for all collected samples using an Auto-Gamma
Counter. Our results indicated that rooting disrupts the vertical distribution of Cs-137 within
soil profiles. Almost all Cs-137 in soil cores at the control site was contained in the surface
(depth up to 5 cm), whereas areas disturbed from wild boar rooting had more widely dispersed

Cs-137 within soil profiles that was present at greater depths (depth of 0-20 cm) than control

sites. Our results suggest wild boar rooting may alter bioavailability to plants in impacted areas.

This research contributed to a clearer understanding of the environmental impact of wild boar
rooting which can better inform appropriate management actions given the growing

population of wild boar within the difficult to return zone.
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Study of naturally occurred radioactivity in the soil and rocks of
Chittagong Hill Tracts area of Bangladesh

K4 : Debashis Palit
Z AWF9¢# : Rahman Ismail Md. Mofizur

1. e H[ERFZEE © Shahadat Hossain

Introduction

Chittagong Hill Tracts area is a hilly area situated in between 21025 N to 23025” N latitude
and 91054° E to 92050’ E longitude in the southeastern part of Bangladesh. Weathering and
erosion of both igneous and metamorphic rocks of this area transform rocks into soil and sand
which bear natural radionuclides from the uranium and thorium series as well as potassium.
Again, this area is having a border with Myanmar and India and is not very far from China.
As because neighboring India and China have nuclear power, their activities also can increase
the background gamma radiation level. But there is no study of measurement of the
radioactivity of this area as a whole. So, our aim is to study the background radiation level of
the whole area.

Sample Collection and Measurement of Radioactivity level

The samples were collected from the undisturbed area. The samples were then dried at 1000
C for 24 h in an oven and weighed. The dried samples were then grinded into fine
powder. The powdered samples were sieved through 1mm mesh to keep uniform grain size.
About 1Kg of the homogenous soil sample then be poured and sealed in an airtight Marinelli
beaker and was stored for 4 weeks before gamma-ray analysis. Gamma spectrometric analysis
was performed by using a gamma-ray spectrometer with a coaxial HPGe y-ray spectrometer
at Atomic Energy Centre Chittagong.

Results and Discussion

The degree of retention of stable radionuclides by soil varies with the physical and chemical
characteristics of the element involved, the physical and chemical form of the nuclide, the
concentrations of the nuclide and of ions which compete with nuclide ions for retention sites,
soil pH, soil organic matter content, soil mineral type, concentrations of chelating agents or
other compounds which form complexes with the nuclide, and the time allowed for
equilibrium of the nuclide between solid and liquid phase. If we compare the concentrations
for all the soil samples of the three districts, we shall find that the 40K concentrations varied
between 74£17.02 and 610£73.2 Bq kg—1, 232Th ranged from 23+2.99 and 151+ 16.61
Bq kg—1, and 226Ra ranged from 3%0.36 and 21%£294 Bq kg—1. The average
concentration of 40K, 232 Th and 226Ra is 242.5%£30.82 Bq kg-1, 68.68+8.99 and
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11.62£1.92 Bq kg-1, respectively. The anthropogenic radionuclide 137Cs was also analysed
in this study by assuming that it could be deposited in soil of Bangladesh as a result of
atmospheric fallout following the Chernobyl disaster on 26 April 1986 and other previous
atmospheric tests of nuclear devices by the neighbouring countries. No 137Cs was detected
in any of the samples.

The higher concentration of 226Ra is related to its original parent concentrations, the
environmental mobilities of 232Th and 238U, their decay schemes, and the half-lives of the
generated decay chain radionuclides. Although thorium has low mobility in the environment,
and its level is little affected by weathering, uranium has a high solubility in oxidized
environments and may be mobilized from the solid phase.

Conclusion

Wide variation in specific activity within each district is observed. This non-uniform
behaviour of radionuclides may be attributed to their uneven and irregular distribution in the
earth crust, differences of geological structures and also to various topographical and

agricultural activities.

2. X

1.E. Debanathl, R. K. Shil,, S. Rabi, D. Palit, B. K. Dey and T. G. Roy, “Vanadium(IV) and
vanadium(V) complexes with hexamethyl tetraazamacrocyclic ligands: Synthesis,
characterization and antimicrobial studies”, Inorganic and Nano-Metal Chemistry.
(Published online) (2022).
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Roy, Crystal structure of [meso-5,7,7,12,14,14,-hexamethyl-1,4,8,11-
tetraazacyclotetradecane]nickel(II) diperchorate dimethylsulphoxide di-solvate,
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1. B&E

Introduction “Shipbreaking” is the dismantling process of end-of-life ships to recover steel
and other valuable materials for reintroducing them into the economic flow. The current study
explores the spatial variation in the naturally occurring radionuclides (NORM:s) in soils of the
shipbreaking and recycling industrial (SBRI) areas in Bangladesh.

The research question is: “Do ship-breaking activities affect the NORMs in soil?”

Experimental Soil samples collected from nine locations (one control, S1, and eight SBRIs, S2

to S9) are processed and analyzed in high-purity germanium (HPGe) semiconductor detector.

Activity concentrations (in Bq kg—1) of 226Ra, 232Th, 40K was used to assess the health
hazards via radiological indices, such as radium equivalent activity (Raeq), absorbed gamma
dose rate (DR), annual effective dose rate (Eaed), external and internal hazard index (Hex
and Hin), and excess lifetime cancer risk (ELCR).

Results and discussion NORMs evoke occupational and public health concerns due to
chemotoxicity and radiotoxicity. The Raeq, Eaed, Hex, and Hin values for all studied locations,
including the control, were lower than the respective recommended values (Table 1).
However, the DR and ELCR were above the recommended limits, representing radiological
risks for the SBRI workers. Spatial variations in soil NORMs were observed among the SBRIs.
However, NORMs in SBRI soils were lower than the control, which indicates a minimal

impact of SBRI activities on the NORMs in soil.
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Design, synthesis and characterization of cobalt(III) and
nickel (II) complexes with biogenic chelator triazoles, pyrrole,

pyrazole, imidazole and their derivatives.
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1. &R
Objectives a) Synthesis and characterization of new cobalt(IIT) and nickel(II) complexes
of biogenic chelators. b) ~ Carrying out a study on their antimicrobial activities. c)
Study on chelation efficiency of biogenic chelators on radioisotopes of Ni and Co.
Synthesis of the complex ~ Cobalt (IT) chloride dihydrate (0.82 g; 0.0034 mole) and 1.6 g
of the sodium salt of saccharin (0.0078 mol) were dissolved in 100 mL of water. The solution
was heated gently on a water bath until the volume is reduced to 50 mL. It was then allowed
to stand overnight, whereupon rose red crystals was separated. The mixture was cooled in an
ice bath, and the crystals were collected on a filter paper, washed with cold water, and dried.
Finally tetra aqua bis(saccharinato) cobalt(II) dihydrate was obtained. The starting tetra aqua
bis(saccharinato) cobalt(I) dihydrate (0.18g; 0.37 mmol) and 2-guanidinobenzimidazole
(0.2162¢g; 2 mmol) were dissolved in 15 mL methanol with stirring at 400 -500C temperature.
After that light brown powder was obtained. The light brown powder was collected by
filtration. It was then washed with acetone and dried in air. [Co(sac)2(2GB)2]: Color,
Brown. M.W., 769.44. FT-IR (cm-1): v N-H, 3332; v C=0,1673; 6 ring(N—H) 1641; v C-
N, 1149.1; v C=C 1471; v S=0, 1278, v Co-N, 540. IH-NMR (6 , ppm in DMSO-d6): 2.47
(s,1H), 6.91 (s, 1H), 7.16 (s, 1H (ring NH)), 7.65 (m, 4H). UV-Vis ( A max in nm): 432, 301,
264 (in DMF).

Summary of Findings a) New cobalt(I]) and nickel(I1) complexes:
[Ni(sac)2(2GB)2], [Co(sac)2(2GB)2], [Ni(2MB)2(H20)2], [Co(2MB)2(H20)2], [Co
(sac)2(2,2-PB)2] have been synthesized and characterized by IH-NMR, UV-Vis and FT-IR
spectroscopy measurements. b) The complexes might adopt an octahedral structure
(proposed). ¢) The ligand is found to act as a very efficient chelator of Ni(II) and Co(III)
during complex formation.

N.B: Sac: Saccharine; 2GB: 2-Guanidinobenzimidazole; 2MB: 2-mercaptopyrimidine; 2,2-
PB: 2,2-pyridylbenzimidazole.
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Synthesis, characterization, and radiometric investigations on
nickel (IT) complexes of a new N-alkyl pendent azamacrocyclic chelator.
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1. &R
Radioisotopes of Ni (r-Ni) are produced in the structural steels of nuclear reactor vessels and
internal components from neutron activation of corresponding naturally occurring stable
isotopes. The macrocyclic chelators can be used to isolater-Ni from the waste matrix.
Moreover, the application and importance of macrocyclic chemistry in coordination and
analytical chemistry are proliferating. In this connection, this current research plan was aimed
to investigate the ability of the chelators for the selective isolation of r-Ni from the waste
matrix. So, a new N-alkyl pendent azamacrocyclic chelator and its Ni(II) complexes have been
prepared and characterized. During the complex formation process, the new N-alkyl pendent
macrocycle was found to act as a very efficient chelator of Ni(Il) ions. The newly formed
compounds have been characterized by modern analytical tools, such as IR, 13C-NMR, 1H-
NMR, mass spectroscopy, molar conductivity data, and magnetic measurements. Most of
these compounds were found to act as potential antibacterial and antifungal agents. It is
expected that future studies on the efficiency of adsorption of these types of chelators on

Ni(II) ions can play a vital role in the development of radiochemistry.
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C20H48CI2N4NiO10S2”, Z. Kristallogr. N. Cryst. Struct., 236(6), 1243-1245 (2021).

3. L. Dey, S. Rabi, Z. A. Begum, T. Takase, I. M. M. Rahman, E. R.T. Tiekink, T. G.
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Investigation of expected radioactive contamination and doses to
human in result of potential release of dumped water from
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1. &R
The accident at the Fukushima Dai-ichi Nuclear Power Plant (FDNPP) in 2011 led to an
uncontrolled release of a significant amount of radioactive material. Additional release of
contaminated water was prevented but resulted in a large amount of contaminated water
stored near the NPP. In April 2021 around 1.26 million m3 of contaminated water was stored
in tanks containing radionuclides with long and intermediate half-life. The water was
processed to reduce its radioactive content; nevertheless, decontamination systems cannot
remove all radionuclides from the water and the capacity of the tanks is almost exhausted. As
a result, the Japanese authority is now planning for a release of the contaminated water to the
Pacific Ocean. This study is aimed to make an assessment of the radiological impact to human
and environment. For this purpose the compartment model POSEIDON-R is applied to
compute the concentration of activity in the water, bottom sediments, and biota in the north-
western Pacific with focus on the area around the FDNPP. The findings are then used to
compute the dose to marine organisms and the human dose from seafood consumption. Two
release scenarios are considered, assuming a 10 and 40 year release period for all collected
activity. The total activity is estimated for 10 dominant radionuclides (3H, 14C, 60Co, 90Sr,
99Tc, 106Ru, 125Sb, 1291, 134Cs, 137Cs) using available data from present radionuclide
concentrations and tank volumes. According to the simulations, 3H concentration in the
seawater is the highest among all radionuclides due to its high activity content in the tanks.
The highest concentrations in the marine organisms come from 14C because of its high
bioaccumulation rate, while the highest annual dose rate to humans is expected from 1291 due
to its high dose coefficient. Calculated concentrations of activity in marine products will not
exceed food safety limits in Japan even in the 4x4 km coastal box around FDNPP. The
computed maximum annual dose rate to humans from all radionuclides together is less than
1 u Sv. Here 1291 and 14C are responsible for respectively 82% and 16% of the dose, while
the other 8 radionuclides contribute only 2%, half of which is from tritium. For boxes located
at larger distances from the FDNPP the dose rate drops by several orders of magnitude.

Absorbed doses to non-human biota are expected in the order of 0.05 to 20 u Gy per year and
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dependent on the aquatic organism and release scenario. The doses are well below any
radiation limits for non-human biota, meaning that no deleterious effects from ionising

radiation to the sea organisms is expected.D6

2. @X

Bezhenar R., Takata H., de With G., Maderich V. Planned release of contaminated water from
the Fukushima storage tanks into the ocean: Simulation scenarios of radiological impact for
aquatic biota and human from seafood consumption. Marine Pollution Bulletin. 2021. Vol.

173.112969.
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1. &R

In Chornobyl where the nuclear accident occurred 35 years ago, a large amount of radioactive
materials remain in the environment. Dicentric chromosome analysis, a type of DNA lesion,
is important and robust method to evaluate effect of radiation on animals. The frequency of
dicentric chromosomes reflect the sum of internal and external exposure doses, therefore it is
used as a biological dosimeter. However, dicentric chromosome analysis requires a great deal
of time and skilled technique. Especially, most of chromosomes are acrocentric that are
extremely short arms, makes analysis much difficult and many rodent species have this type
of chromosomes. Bank vole, Myodes glareolus (2n = 56), is common rodent in Chornobyl also
has 54 or 53 acrocentric chromosomes in female or male, respectively. The aim of this study
is to establish the fluorescence in situ hybridization (FISH) method that visualize the
centromeres of chromosomes for bank vole, simplify the procedure, and shorten the analysis
time.

Five bank voles were captured in Ukraine using livetraps baited with oil-fried bread pieces.
The livers were removed from euthanized bank voles and immediately stored in 70 % ethanol.
The livers were incubated in lysis buffer containing proteinase K at 56 degrees with slow
shaking and dissolved. Proteins were removed from the lysate by mixing with phenol and
chloroform then DNA were purified by ethanol precipitation. Finally, about 45 micro-g/0.1
mg of genomic DNA of bank voles from each tissue were obtained.

As for the next step, we will make probe using extracted DNA and establish the primary cell

culture from bank vole or related species to check whether probe works.
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1. BR&E
Radon is one of many geophysical and geochemical phenomena that can be considered to be
an earthquake precursor. The successful prediction of earthquakes is yet to be accomplished,
in terms of their magnitude, location and time, and much effort has been spent on this goal.
Radon emanation from grains depends mainly on their 226Ra content and their mineral grain
size, its transport in the earth being governed by geophysical and geochemical parameters
while exhalation is controlled by hydrometeorological conditions. The stress-strain developed
within the Earth’s crust before an earthquake leads to changes in gas transport and a rise of
volatiles from the deep earth up to the surface, resulting in anomalous changes in radon
concentration.
This work aims to develope a monitoring system that conduct the systematic radon
concentration measurements as early warning system of earthquake. This Research includes
measurements of radon concentration in the soil at a depth of 80 cm along Opak and Progo
faults, Yogyakarta and Cimandiri fault, Sukabumi. In addition this research carried out the
laboratory tests on the homemade prototype of radon monitoring system.
The tests were carried out by monitoring the level of radon concentration in a bore well
continuously for approximately three months. The monitoring measured the concentration of
radon every hour, sent the data to the internet and storing it in a data logger. The tests were
also carried out on solar panels as a source of electricity that used to feed the energy for the
prototype device.
The measurements results of radon concentration in the soil in Opak fault ranged from
1,150 = 245 Bq/m3 to 10,100 = 693 Bq/m3, while thoron concentrations ranged from from
977 * 338 Bg/m3 to 8,160 + 903 Bq/m3. The measurements results of radon concentration
in the soil in Progo fault ranged from 432 £ 165 Bq/m3 to 17.100 £ 896 Bq/m3, while thoron
concentrations ranged from 488 = 277 Bq/m3 to 4.340 * 672 Bq/m3.
The results on laboratory test of homemade radon monitoring system show that the aparatus
could work as expected and there are no obstacles or any damages. The prototype could
measure the concentration of radon every hour and send the data to the internet and save it
in a data logger. Solar panels and power storage devices could meet energy needs for device

operations
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Heavy Metal Assessments of Soil Samples from a High Natural Background Radiation Area,
Indonesia, Toxics 2022, 10(1), 39.
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1. &

Introduction:

Since the Fukushima Daichii nuclear accident 10 years ago, several radionuclides such as Cs-
137 and Cs-134 have been released into the environment and even outside Japan.
Radionuclide Cs-137 and Cs-134 are two of the fission products of the nuclear fission process
in a nuclear facility. Cs-137 and Cs-134 has high toxicity and long half-life. When it enters
the human body, Cs-137 and Cs-134 will attack the bones or muscles and can cause cancer.
It becomes important to know the content of Cs-137 and Cs-134 which may be present in the
environmental samples, especially in food consumed by the population. This is in line with
Indonesian government regulations regarding food safety requirements in Indonesia,
including foods imported from Japan, by setting limits for radioactive contamination in
foodstuffs. For this reason, research to determine the content of Cs-137 and Cs-134 in food
samples is necessary.

Method: Using particle size 100-600 pm KNiFC-PAN Resin (EICHROM, USA).
Procedures:

1. Resin characterization using mixed standard solution (Merck, Germany).

Mix standard solution containing stable Cs, Fe, Na, K, Mg, Ca, Sr (20 mg kg-1 each) streamed
through 2 ml bed of KNiFC-PAN resin by 1-3 ml min-1 of flow rate using a peristaltic pump.
Every 7 ml of the output were collected and measured using FAAS (Flame Atomic Absorption
Spectrophotometer).

Result: Chemical Recovery of Cs = 99.93%

2. Resin Characterization using food samples.

1000 mg kg-1 of Cs carrier was added into 10 g of dried pineapple sample. The destruction
was carried out using HNO3 and H20O2. The solution then streamed through the resin. FAAS
measurements were carried out to compare the Cs concentration in the solution before and
after passing through the resin. (Table 1.)

Table 1. Cs Concentration in Food Samples Measured by FAAS

Sample blank -> Before resin: - ; After resin: 0.0461 mg/kg

Sample+Cs carrier -> Before resin: 20,32 mg/kg ; After resin: 1,493 mg/kg

2. #X
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1. &R

In Indonesia, Tande-Tande sub-village in Botteng Utara (Northern Botteng) village, Mamuju,
West Sulawesi, is known to have a high indoor radon concentration. The indoor radon
concentrations in this location can exceed 1,644 Bq/m3. People in this area are exposed
chronically to high levels of radon. Radon is an odorless and colorless noble gas derived from
the uranium decay chain (U-238), which results directly from the decay of radium (Ra-226).
Alpha and beta radioactive isotopes are among the radon decay products. Alpha particles,
which are made up of two protons and two neutrons, have the capability to ionize and damage
the DNA contained in living cells. lonizing radiation in the form of alpha particles can cause
DNA damage from chromosomal aberrations (CA), double strand DNA breaks and generate
reactive oxygen species (ROS). As a form of free radical, ROS includes molecules such as
singlet oxygen, superoxide anion, hydrogen peroxide, and a hydroxide radical. Several
mechanisms exist in the human body for controlling and inhibiting ROS generation. One of
them is by producing enzymatic-antioxidant enzymes such as superoxide dismutase (SOD),
glutathione peroxidase (GPX), and catalase (CAT). Interestingly, our preliminary study
showed that SOD and GPX activities in Tande-Tande sub-village inhabitants did not differ
significantly from those in Topoyo inhabitants. Thus, to explore more information on the
effects of radon exposure in this area, we assessed the frequencies of CAT concentrations in
the sera of Tande-Tande sub-village inhabitants and compared the results to those obtained
from populations who live in areas with low indoor radon concentrations. Fifty seven adult
subjects from Tande-Tande sub-village, Mamuju and fifty three healthy adult subjects from
normal background radiation areas (NBRAs) were enrolled in this study. Blood samples were
obtained from the antecubital vein. Sera then were collected by centrifugation at 3600 r.p.m
for 15 min and keep at 4° C. The catalase concentration in serum samples then were
measured using Catalase ELISA Kit in our study. The median CAT concentration per total
protein in the Tande-Tande sub-village inhabitants (0.159) was statistically lower compared
to median value found in Topoyo village inhabitants (0.256; p<0.001; Fig. 1). No significant
correlation between CAT concentration per total protein and indoor radon concentration,
annual effective dose, and cumulative dose in Tande-Tande sub-village inhabitants (p=0.262;

p=0.141; and p=0.064, respectively), as well as in Topoyo village inhabitants except in CAT
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concentration per total protein with annual effective dose (p=0.044). Interestingly, the
significant correlation between CAT concentration per total protein and indoor radon
concentration, annual effective dose, and cumulative dose were found when all data from both

groups were pooled (p<0.0001; p<0.0001; and p=0.001, respectively).
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1. &R

Detection of 8-0x0-dG level in serum and y -H2AX and Annual Ocupatiopnal Dose, of
Indonesian Nuclear Reactors Background: Reactor workers are exposed to long-term low
levels of ionizing radiation, which makes them vulnerable to DNA damage. There are
potential occupational health hazards from radiation exposure. Purpose : Detection of 8-
0x0-dG level in serum and y -H2AX and Occupatioal Dose in lymphocyte of Indonesian
Nuclear Reactors Matherials and Methods: 28 blood samples will be taken from 28 conmsist
reactor workers and other radiation workers(man), follow up from 2020 subject before. and
they will be analyzed for the presence of 8-oxo0-dG level in serum and y-H2AX, in
lymphocyte, 8-0xo dG will be detected by Elisa and y -H2AX expression as a biomarker
of DNA DSB damage assay were carried out by immunofluorescence microscopy. Result :
There was s significant correlation between concentrarion of 8-oxo-dG level in serum to age
and working duration of workers (p<0,05) and no significant correlation between of 8-oxo-
dG to expression of y -H2AX and annual occupational dose (Fig, a,b,c,d) a b ¢

d *Because of some major situation as Covid 19 Pandemic the Caspase-3 could not be

detected and still the validation data of micronucleus expression

2. #xX
Have not Published
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1. &R
Plutonium is a radionuclide particularly difficult to measure in environmental and need
radiochemical method for determination of 239, 240Pu and 241Pu. During the analysis,
tracer 242Pu was use to estimate the chemical yield of the plutonium isotope. After suitable
pre-treatment of the samples, the plutonium nuclides in solution were co-precipitated with
ammonium hydrogen phosphate and calcium nitrate. Recent developments in ion exchange
resin and extraction chromatography resins such as Eichrom® UTEVA and TRU have resolved
the analytical problems but drawbacks such as low recovery and spectral interferences still
occasionally occur. The methods able to separate from one same sample, both natural and
anthropogenic radionuclides. The method is also suitable for measuring 239,240Pu in water
samples at the uBq/l level. Considering the high radio-toxicity of Pu, accurate methods are
required to measure activities in the environment. In the publication 239Pu and 240Pu, due
to the two radionuclides' energy, these are very close together, so the result measurement is a
mixture of the two radionuclides, with a composition of 60% 239Pu and 40% 240Pu. In that
way, radiochemistry analysis have been proposed for the determination of 239,240Pu in
environmental samples. Besides, environmental samples often contain other o -emitter
radionuclides (U, Am, Th and their daughter's products), at much higher activities than Pu.
The radiochemical protocols follow three main steps : sample digestion, chemical
separation and measurement. All reagents were of analytical grade. Pre packed columns of
UTEVA and TRU resins. Preparation 2 L of water sample was placed into a glass beaker.
Then the sample was evaporated until the remaining volume was 500 mL. The evaporated
sample was then acidified to pH 2 using concentrated nitric acid. Then 242Pu tracer, U tracer
and Am tracer were added to the sample. The beaker glass containing the sample was then
carried out preparation stage until the dark red color changed to a dark yellow color which
indicated the reduction of Fe+3 to Fe+2. Actinides separation for this, ion exchange resin and
extraction chromatography resins UTEVA to separate U from Am and Pu, TRU to separate
Am and Pu. Uranium separation ; the resin to be used is UTEVA (Uranium & Tetravalents
Actinide) which can be used to separate uranium, zirconium, and actinide (IV) elements such
as Np, Th and Pu. Americium separation ; the resin to be used is TRU (Trans Uranian) which
can separate iron and actinide groups. The conditioned resin was then added to the eluent

from the elution of the sample using UTEVA resin containing Pu and Am. Plutonium
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separation ; the resin used to separate plutonium is TRU resin. The resin that was used to
elute the amerisium. The three eluent are evaporated and form a precipitate dissolved with
HNO3 then input to vial and added cocktail. The final solution was measured using an ultra
low-level liquid scintillation spectrometer, Quantulus 1220 Wallac (Perkinelmer, USA).

In this experiment, LSC by radiochemical method for element separation can be
successfully applied 239,240Pu as well as 238U and 241Am.The result of the analysis of
plutonium radionuclide samples using standard trittum. The counting efficiencies are nearly
for 239,240Pu and 241Pu. The proposed procedure has been tested for the simultaneous
determination of 239Pu + 240Pu and 241Pu in water samples. Through this research project,
it can be obtained that measurement result for the radiochemical analysis methods and can be
used to estimate activity of 239,240 Pu in water samples. This activity is expected to be able

to understand environmental radioactivity.
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1. R

Initially the plan for this project was for Dr. Swallow to travel to Japan in the fall of 2021 and
then January 2022 to conduct the research at Hirosaki University. These plans were drastically
altered due to the pandemic resulting in Dr. Swallow not being able to travel to Hirosaki.
However, the research team worked diligently since the start of 2022 to ensure progress was
made. Consequently, this annual report will reflect the progress under these challenging
circumstances. The method to assess radiocesium mobility in soils has fully developed in
Canada. Currently running experiments show that the method is able to effectively
manipulate water transmission from soil in relation to predetermined levels of soil water
activity (-0.5 MPa, -1.0 MPa and -2.0 MPa). In the near future these samples will be tested
to see if the manipulated levels of soil water activity result in corresponding increase in water
soluble elements being transported out of the soil. Ultimately, this work will generate soil
nutrient isotherms that indicate the level of nutrient availability in relation to soil water
activity. While this work is being done outside of scope of this ERAN proposal, it will
demonstrate that the method should work as a means to determine radiocesium mobility.
Current plans are for Dr. Swallow to travel to Hirosaki University in July 2022 and replicate
the method on soils from Fukushima. An additional objective was to determine if it is
possible to remove radiocesium from soil by creating Prussian blue colloids in-situ and then
removing both the Prussian blue colloids and radiocesium. Work done at Mount Royal
University in Canada by Dr. Swallow shows that it is possible to generate Prussian blue
colloids in-situ and remove the colloidal components from soil. Yet it is still unknown if there
is a corresponding removal of radiocesium. On that end, Dr. Akata has coordinated with Dr.
Takeda and Dr. Unno to begin work in Japan. This work is ongoing and will continue with

the support provided by ERAN this year.
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Gross alpha and gross beta radioactivity concentration in
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K4 : Chen Fei
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1. BR&E
In this work, the water samples were collected in 2012 from Ukedo River near Fukushima,
and gross-alpha, gross-beta, tritium, and y radionuclides were determined. The purpose of
this work is to estimate whether the samples were still harmful to the environment and human
body.
The methods were all the standard methods used in China.
From Table 1, we can see the gross alpha and gross beta activity of all samples were at very
low level, most of the samples were below the MDL (minimum detection limit) .
From Table 2, we can find the tritium level of all the samples were at environmental
background level.
Besides, 12 radionuclides were measured using y spectrometer, only Cs-137 was found in
R3, R6-12, R14 at the level of 0.32-1.95 Bq/kg.
At last, it can be concluded the received water samples from Ukedo River were at low levels

of radioactivity, resulting in little impact on the environment and human health.

2. &

Bid 438, 2021, 41(11): 843-846.

2.Linlin Yan,, Xiao Ge, Qiang Xiong, Fei Chen*, Jing Liang, Zhen Zhang, Shengyuan Yang.
Uncertainty evaluation for determination of 14C in urine samples by wet oxidation method
[J]. Radiation Medicine and Protection, 2021, 2(4): 171-175.
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Introduction: Pu isotopes are anthropogenic radionuclides with high radiological toxicity and
persistence in the environment. They are considered to be one of the major contributors to
the internal dose in people. For the analysis of Pu isotopes at femtogram levels or lower in
sparse samples, highly sensitive analytical techniques are required and it is very challenging
to obtain reliable Pu data. We are accordingly developing the analytical methods for Pu
isotopes.
Method
The separation method for Pu isotopes was developed using
. co-precipitation method
. anion exchange and extraction chromatography
. ICP-MS/MS equipped with a high sensitivity sample introduction system
Results and Discussion
0] Comparison of the removal efficiency of U interference at different NH3 flow
rates The results showed that the overall interference from uranium in count rates was
reduced by a factor of < 2.4 X 10-7, shifting U+ to UINHm)n+ and UH(NHm)n+ under
the combined condition: 0.4 mL/min NH3 - 6.4 mL/min He.
0] Effect of collision conditions on Pu detection
The results showed high 239Pu sensitivity: 13,900 Mcps / (mg/L) due to ion focusing
effect of Puby NH3 and He in the collision/reaction cell. The optimum parameters of AA,
He, NH3 and KED were 1.6 V, 6.4 mL/min, 0.4 mL/min and -11.2 V, respectively.
The detection limits for the method were estimated to be 0.2 fg for 239Pu, 0.05 fg for
240Pu and 0.04 fg for 241Pu.
0] Applications
The method was applied to determine ultra-trace Pu isotopes in 1g sediment samples
for sediment dating.

The method enables an estimation of < 1 mSv dose in urine samples.
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Soil samples were collected from ten sampling points surrounded the Rooppur Nuclear Power
Plant to determine the metal concentration like As, Pb, Rb, Sr, Zr, Cu, and Zn. The metals
concentrations in soil samples were determined by the Energy Dispersive X-ray Fluorescence
(EDXRF) technique. The average metal concentrations in the study area were found in the
following descending order: Zr (334.84 mg/kg) > Rb (179.35mg/kg) > Pb (172.77 mg/kg)
> Sr (138.86 mg/kg) > Zn (120.54 mg/kg) > Cu (16.96 mg/kg) > As (8.50 mg/kg)
respectively. Moreover, the sampling sites were organized according to the total metal
concentration as S7 > S3 > S4 > §5 > S11 > 82 > §9 > S1 > S10 > S8 > S12 >
S6 respectively. This study showed that the average concentration of As, Sr, and Cu surpassed
the suggested standard and average shale value (ASV) limits. In this study, the identification
of the soil quality associated with the ecological and human health risk was evaluated using
some important indices. The geoaccumulation index (Igeo) deliberated that most of the sites
were not contaminated except for S3 and S7, which were classified as strong contamination
and strong to extreme contamination. The enrichment factor (EF) revealed that three
sampling points of S3, S4, and S7 were enriched with Pb, which was consistent with the
contamination factor (CF) suggested that the study area was contaminated by only Pb and
Zn. It might happen due to excess battery rechargeable vehicles in the study area. However,
this study revealed that the pollution load index (PLI) for most of the sampling points was
lower than 1 (PLI < 1) suggesting good soil quality in the study area. The finding of PLI was
similar to the potential ecological risk assessment, which signified that the study area was not
in a harmful situation as it did not surpass the limit of 100. Subsequently, the assessment of
human health risk suggested that both adults and children would not be exposed to the non-
carcinogenic and carcinogenic risks as these remained under the corresponded threshold
limits (1 and 10—6 to 10 —4 respectively). However, this study suggests an action plan for
the continuation of further investigation for monitoring the soil quality change due to the
nuclear power plant’s present ongoing construction work and future operation in the study

are
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1. &R

In 2021, the project entitled “Assessment of natural radioactivity and radiological health
impact on paleontologists and workers in dinosaur fossil exaction sites containing high-
background radiation” received a great opportunity to be granted by the ERAN FY2021. It is
the collaborative project between the IREM-HiroDai and the Physics-KKU, aiming to 1)
quantify the natural radioactivity in fossil excavation sites and 2) assess the radiological risks
caused by inhalation of radon-thoron gases and their progenies. The idea of this project was
inspired by the exploratory report informing that the Korat plateau (i.e., where is considered
the largest sandstone-type uranium resource in Thailand) has geologically similar to the
Colorado Plateau of the United States, where radioactive fossils had been discovered. Even
though the exploration of radioactive materials has been previously reported in some areas of
Thailand, the study focusing on the assessment of radioactivity in fossil excavation sites and
quantification of radioactivity concentration in dinosaur fossil bones has never been presented.
For this study, the USB-Inspector (S.E International, Inc., USA) was used to demonstrate
radioactivity levels over dinosaur excavation sites. Optically Stimulated Luminescence
Dosimeters (OSLDs) were used for seasonal monitoring of gross-gamma radiation, while CR-
39 plastic nuclear track detectors were used to monitor radioactive gas to estimate lung cancer
risks preliminarily. The overall gamma radiation obtained from both excavation sites was in
the range of 0.036 — 0.220 X|Sv/h and was found to be consistent with the seasonal gamma
doses observed by the OSLDs, while seasonal radon gas concentration was in the range of
3.06 — 74.01 Bq/m3. Although the radon levels measured from both sites were found to be
less than 148 Bq/m3 of the maximum level allowed by the IAEA standards, some principle
safety plans are recommended for safety reasons — for example, using a working-time limit to
reduce radiation exposure, using a face shield or mask to prevent radioactive dust from getting

into the respiratory system, and improving an airflow system to dissipate the radon

concentration.
2. @wX
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In 2021, because of the travel restrictions due to the covid-19 pandemic, fieldwork in
Japan was not possible for the French partners. As an alternative output, the full
database of radionuclide activities measured in sediment lag deposits collected along
rivers draining the main radioactive plume of Fukushima Prefecture was published in
full open access and presented in a specifically dedicated data paper (also available in
open access): Evrard, O., Chartin, C., Laceby, J.P., Onda, Y., Wakiyama, Y., Nakao, A.,
Cerdan, O., Lepage, H., Jaegler, H., Vandromme, R., Lefévre, 1., Bonté, P. (2021).
Radioactive dose rates and fallout radionuclide activities in sediment deposits along
rivers draining the main Fukushima plume, Japan. PANGAEA, https://
doi.pangaea.de/10.1594/PANGAEA.928594 Evrard, O., Chartin, C., Laceby, J. P., Onda,
Y., Wakiyama, Y., Nakao, A., ... & Bonté, P. (2021). Radionuclide contamination in flood
sediment deposits in the coastal rivers draining the main radioactive pollution plume of
Fukushima Prefecture, Japan (2011-2020). Earth System Science Data, 13(6),
2555-2560. In addition, two sediment cores were kindly collected in June 2021 (in
midstream and downstream positions) by the Japanese partners from NIES in the Mano
Dam Reservoir, in Fukushima Prefecture, and sent for analysis to France (because of the
border control procedures, the sediment cores arrived in France in September 2021). The
analyses led by Thomas Chalaux, a PhD student who started his thesis in October 2021,
included fallout radionuclides by gamma spectrometry, XRF core scanner, elemental XRF
(to calibrate the relative signals obtained with the XRF core scanner), laser
granulometry, visible colorimetry, Carbon /Nitrogen total contents and stable isotopes
(d13Cand d15N). Currently, a very high resolution sediment source tracing technique
based on the high resolution XRF records is being developed to investigate the changes in
sediment source contributions before and after the 2011 accident and the impact of
decontamination on source changes. Preliminary results confirm that the entire period
between 2011 and 2021 is covered by the sediment archives, which will allow to reach the

objectives.
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2020). Earth System Science Data, 13(6), 2555-2560.
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1. &R
239+240Pu, 237Np and 241Am in soils and sediments in the Northeast China were analyzed
by sector magnetic field electromagnetic inductively coupled plasma mass spectrometry (SF-
ICP- MS, ELEMENT 2), and 137Cs, 238U, 232Th, 226Ra, 210Pb were analyzed by anti-
Compton y -ray spectrometer. Interestingly, the activity of these radionuclides in different
soils and sediments varies greatly. In the surface samples, the 239+240Pu activity in Zhalong
Wetland (2.09-10.84 Bq/kg) was higher than that of other sample types (0.05-2.32 Bq/kg),
137Cs also showed high activity in wetlands. The highest 237Np activity (2.93 mBq/kg)
appeared in lake sediments, and the highest 241Am activity (1.48 Bq/kg) appeared in river
sediments. The inventories of 137Cs, 237Np, 239+240Pu, and 241Am in Zhalong Wetland
were 823.9-2468.7, 0.110-0.785, 57.2-1286.7, and 310.9-443.5 Bq/m2, respectively, which is
very rare in the environment, much higher than other soils. In addition, the convective-
dispersion equation model was used to exhibit the convection/dispersion phenomenon of
radionuclides in different soils, and it was found that the dispersion process of 137Cs and
239+240Pu is dominant, while the convection process of 237Np is dominant. 240Pu /239Pu
atomic ratio showed that the source of 239+240Pu in Northeast China is mainly global fallout.
However, the 237Np /239Pu atomic ratio and 241Am /239+240Pu activity ratio varied widely,
mainly because non-isotopic deposition rates vary. This work revealed the background value
and source of artificial radionuclides in sediment core in Zhalong Wetland and Chagan Lake,
soil core in paddy fields sediment and dry fields soil, surface sediment samples in lakes, rivers,
and reservoirs, and surface soil in forest in Northeast China, clarified the differences in the
enrichment of radionuclides in the wetland system, and further proposed the importance of
studying the distribution pattern and environmental behavior of radionuclides in different

environments such as wetlands.
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1-21-24
Simultaneous determination of 237Np and Pu isotopes in seawater by
SF-ICP-MS with a single column chromatographic separation

K4 : Shaoming Pan
ZAWT9E%E : Jian Zheng
H[FWTFE# © Shuai Zhang
1. iR
FY2021 ERAN Final Report (I-21-24)  Simultaneous determination of 237Np and
Pu isotopes in seawater by SF-ICP-MS with a single column chromatographic
separation Shaoming Pan (Nanjing Univ. China), Shuai Zhang (Nanjing Univ.
China), Jian Zheng (QST) 237Np is a potential geochemical tracer since it has a similar
behavior to 137Cs in the marine environment and a long half-life (2.14 X 106 y). This project
aims to develop a new method for simultaneous analysis of 237Np and Pu isotopes in small
volume seawater by SF-ICP-MS. Fe (OH)2 co-precipitation was used for the
preconcentration of 237Np and Pu isotopes from 15L seawater sample, and CaF2/LaF3
co-precipitation and two anion exchange AG MP-1M resin column chromatographic were
used to remove the matrix and to separate and purity target radionuclides. Following
the optimization of the redox system, the concentration efficiency (%) of 237Np and
2394240Pu were 99.1 1.0 (n=3) and 97.8 & 2.2 (n=3), respectively, in the Fe (OH)2
co-precipitation procedure. 20mL conc. HBr with small amount of HF (0.1M) can
recover both Pu (0.860 = 0.002, n = 3) and Np (0.915 + 0.019, n = 3) efficiently from
two AG MP-1M resins, which indicate that 242Pu can be used as yield tracer for the
simultaneous determination of 237Np and Pu isotopes. The high U decontamination of
4.20r3.5 106 was achieved, which made the U interference negligible. This method to
effective detection of ultra-trace level 237Np and Pu isotopes in seawater. Further
experiments will be performed to validate and evaluate the method by analyzing the
standard reference material IAEA-443. Meanwhile, a paper entitled “Vertical
distribution characteristics of Pu isotopes, 137Cs and 237Np in sediments of Lake
Xingkai and their response to catchment environmental changes” has been submitted
for publication. And another paper entitled “Method development for rapid analysis of

237Np and Pu isotopes in small volume seawater (15L) by SF-ICP-MS” is in preparation.

2. #X
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[-21-25
Tracing the sources of Pu and Hg in the deep—sea sediments
using Pu and Hg isotopes

K4 : Wang Zheng
Z ANW9EE © Jian Zheng

1. &R

Radionuclides (e.g., Pu) and heavy metals (e.g., Hg) are important pollutants in marine
environments. However, the sources and distribution of these contaminants in the Southern
Hemisphere are rarely studied. In this project, we measured 239+240Pu activities and
240Pu/239Pu atom ratios, as well as Hg concentration and isotope compositions in deep-sea
sediments in the South Pacific for the first time. The purpose of this project is to understand
the contributions of anthropogenic activities and natural processes to these two common
contaminants in marine environments that are relatively remote from direct pollution. We
found extremely low 239+240Pu inventories in the South Pacific sediments, suggesting
relatively less fallout compared with that of North Pacific. The 240Pu/239Pu atom ratios in
the South Pacific sediments (0.097+0.018) are well below the global fallout value
(0.174%0.014), suggesting that global fallout is unlikely the dominant source of Pu in the
South Pacific. We suggest that French Nuclear Tests and/or the United Kingdom Nuclear
Tests in Australia, which generated relatively low 240Pu/239Pu, are the main sources of Pu.
Using an isotopic mass balance model, we estimated that the contribution of French Nuclear
Test ranges from ~10% to ~90%. The plausible pathways for Pu transportation were the
South Pacific Gyre, based on the observation of latitudinal trends in both the 239+240Pu
inventories and 240Pu/239Pu atom ratios.

We also studied Hg isotopes in two sediment cores from the Southern Ocean near the Ross
Island, Antarctica. Ocean plays a critical role in the global mercury (Hg) cycling, due to the

in-situ formation of neurotoxic methylmercury (MeHg) in seawater and its bioaccumulation

in marine food web, but the source and transformation of Hg in ocean are not fully understood.

We measured Hg concentrations and stable isotopes in two deep-sea sediment cores (SX-09
and SX-10) in the North Ross Sea to investigate the source of Hg to the Southern Ocean and
the impact of the glacial-interglacial climate change on marine Hg cycling. Sedimentary Hg
isotope data suggests significant changes in Hg sources with time. In SX-10, atmospheric
deposition via long-range transport was the dominant Hg source before the Last Glacial
Maximum (LGM), as evidenced by slightly positive mass independent fractionation (MIF,
A199Hg and A 200Hg) and negative mass dependent fractionation (MDF, § 202Hg), which

is similar to those of modern open-ocean sediments. In contrast, the SX-09 core shows
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strongly negative A 199Hg but positive A200Hg before LGM, which are similar to the Hg
isotope signatures of Antarctic snow. We suggest that the SX-09 core was dominated by Hg
input from glacial materials transported from the Antarctic icesheet during the expansion of
glacial. However, after LGM, A199Hg and A200Hg in both cores shifted consistently
towards zero together with increases of Hg concentration and & 202Hg, which may have
recorded enhanced volcanic Hg emission (near-zero MIF) and terrigenous input (negative
MIF) from Antarctica due to the retreat of glacial. Our results show that Hg isotopes in the
Southern Ocean can record the historical Hg cycling and its responses to climate changes.

In the year of 2022 we expect to publish the above results as 2-3 papers.

2. @

1.Zheng W, Zhao Y Q, Sun R Y, et al. The mechanism of mercury stable isotope fractionation:
areview (in Chinese). Bull Mineral Petrol Geochemistry, 2021, 40: 1087-1110+998

2. Zheng W, Chandan P, Steffen A, et al. Mercury stable isotopes reveal the sources and
transformations of atmospheric Hg in the high Arctic. Applied Geochemistry, 2021, 131:
105002.

3. Zhang Y M, Zheng W, Yuan S L, et al. Analysis of specie-specific isotopic compositions of
mercury in sedimentary rocks based on the thermo-desorption technique (in Chinese). Earth

and Environment, 2022, DOI:10.14050/j.cnki.1672-9250.2022.50.052
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[-21-26
Studies on the distribution and migration characteristics of Np and
Pu in typical karst environment

K4 : Hai Wang
Z AW © Jian Zheng
HFEWFFEE : Renjuan Liu

1. &R
Studies on the distribution and migration characteristics of Np and Pu in typical karst
environment Groundwater in karst aquifers constitutes about 25% of drinking water sources
globally. Soils on karst landscapes are typically thin, patchy and extremely fragile. It has been
observed that the widespread existence of metal binding and transport by natural organic
matter (NOM) in karst drip waters. The distribution and transfer of 237Np and Pu isotopes
in the karst environment remains largely unknown. The radioactivity of 137Cs, 239+240Pu
and 241Am in soils and lake sediment from Hunan province were investigated. The
240Pu/239Pu atom ratio were 0.177 £0.003 in surface soil and 0.182+0.011 in lake sediment
and were consistent with the characteristic value of global fallout. Vertical distributions of
137Cs/239+240Pu  and 241Am/239+240Pu indicated the migration velocity was
Am=~Pu>Cs. Future studies will continue the investigation the regional distribution, vertical
distribution profile and migration mechanism of 237Np and Pu and aim to provide technical

support for environmental impact assessment in karst areas during nuclear emergency

response.
2. #wX

Distributions of fallout 137Cs, 239+240Pu and 241Am in a soil core from South China
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1-21-27
Analytical method of 135Cs and 137Cs in large volume of seawater by
ICP-MS spectrometry

K4 : Wu MEN
Z AW © Jian Zheng
H[EHFFEE : Fenfen WANG

1. &R

135Cs is a promising geochemical tracer to study the seawater mixing and exchange. This
project will establish an analytical method for Cs isotopes (135Cs and 137Cs) in large volume
of seawater : 1.The separation and purification techniques of Cs isotopes in the large volume
of seawater will be achieved. 2. The measuring techniques using triple-quadrupole inductively
coupled plasma— mass spectrometry also will to be developed. At present, the recoveries of
~95.5% were obtained in the series of experiments using 10ml AMP resin to concentrate 60L
of seawater sample under the flow rate of 60-80ml/min. The AMP leching experiment is in
progress. Due to the COVID-19, the remaining part of the experiments and measurements
have not been implemented in QST yet. In 2021, I filed to find a partner to complete the
remaining experiments in China. So the remaining part of the experiments is at a standstill. I
hope to complete it once the epidemic is over. Keywords: 137Cs, 135Cs, seawater,
analytical method, ICP-MS

2. @
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1. R

i S R FEFRUC X D HEBLL 721¥7Cs o) 2 A 3 5 13, B 'Cs Bphd 52 . F
O BWNNOFBE AT ZRNET 2 L PEETH L, £/, P'Cs 7 7 v 7 RFFEKL
TRTIC X 2 HKIFICH RS 2 2 & 2o, HKIRIC I T 2 11T D268 2 & 5 &
E03d 5, Z T, FHHINORAZNDIFEN D ZEH) &g~ D58 % it 3 % 72 1T Laser

In-Situ Scattering and Transmissometry (LISST) Streamside Sequoia Scientific, Inc. Seattle,

HiE b 2o T eBLL, YV ADT Ty 7 Ao CHIER Z B IC, FRHE2ATRE
Lot 7% ORISR BT, M COBBEIC OWT S X 0 @k < Il As A g
Tro7z,

2. #wX
7L
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FMNTEEERIC BT 2RIAK~DBEFREE T U L 137 OFRHERE OHEE

KA - gk 5hse
HFERFEH - HrE sk

1. &R

FNTIE D FIEICALE 3 2 FRMIEIE, WK O SRR & > v 2 o fiEfGTE I
D15%, L L, ftko KdWiiE €7 A <id, KR O RFRERUHE £ /7A®§’E"ﬁf
B HoKRF O REA S % I C & R W EOFEIEZ - T 5

FRARIRSEAR 20 & KR I T 2 i i > v 200, ZRARRHI L E A o Ml Tk 88K o
REL, MEOHEEEEY D O ORENREA L TR S s, ITigE ik, HREHED»
b ORHOFE L FHEIHCENEBRCHAEL 2560055 2 25, FRMoRhm -8 mW o fafH

GRWHETK) O OMEICEH L2713k v, £ 2 CARIZE T, HMFEEL Coqf
7 ACCBINC X 0, R 2> & Ol F KK 23 RFK D EERERURE £ & v LR
DEFNCKITTHELAHAT 2 L HINE LTEEL 72,

BB E LT, In BRI ALE 3 2 i 5 W IR VLT o ZR ARG 2 F A N R & L
720 TR IIE O FIRAIRE1E 0.002km2 T, FIE D P4 137Cs Vs & 1 4700 kBg/m2 T
H 5, FENRIRIC BT, K, KUK, HERFEK, KORHELREN ORI T K
ZEMNCEAK L7z, PEEEKEIXe T vy a vy T4 A =2 2 WTERILL 72, B3
TAIARHAICERE L 2P R e T 2 — 2 NOKEFRILL 72 887K L 72K 8HE 0.45 um
DAVTVLYTANZ—TEBALZ, 7412 —THEBLZKAEZ~) 3 ) BEIICHA
L, Zr~v=v L y #HEBZHWC 137Cs IBEZ TR L7, &k, KifFFETIE, 744
£ —@iEKICE TN D 137Cs ZIRTFRROBEL > v L L ERL T2,

KRB OEKDIE T, FHERNRFIRD 2 Hosic B/KEE & Hid/KALR % 3%iE L TRk
ORMBEZCEBMIL 72, vy X — 2 IRHAHIER Foo 4 APTIcRE L, &< 4 FED
v VKA E HRCKGLER & TR T 2 2 & T, kI R OV KR o R TR o Hb T
IKET v ¥ VOELZEHEE L 72,

FIEBIFE R 5, WK R & it 3 2 £k ORHEE 137Cs B 131
32 0.1~0.4 Bq/L TH o 7=, FiKDAELFHE 137Cs ¥R IZ/KIEIC X Y ZB§ 2 {HA 23500 5
niz, 7z, 7kam7b> 10 F?ﬁ@][/ti% DIEAFHE 137Cs IRE D ZH)# (D10 fi) 1% 2018 4F
205 2021 FEDOMNICHR A TR T 3 2 {HAAFED b iz, —F, HEEEKDIRIFRE 137Cs i
iz £ —i@i@7k“6 5~6 Bq/L #, U % — - L@k T 2~3 Bq/L TH -7z, #Hit
JEWN DR /KIE 0.1~2.4 Bq/L &, KKk & TR E WIAFRE 137Cs IE % %R 3
B hot,

FERN-TRHERRIC I, RO ¥ — 71T - TRIUKDIEFFTE 137Cs IRIED LH3 2 Z L 23T
REINTe, RIUKDIHEAFHE 137Cs IREDOZEH) L, RIUKOTIE X D b T KA OZH) &5t
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JEL T &hn, PokiEe HAKORE BN OM TRET V> v LORFH S Z D
FBNST I ZHEE U 720 Z ORER, ToKIEIC I AHRIBTAIH o 1 TR OSUERRIC 110> - THBI 3 2
A3, HKBRC i3 TRBE D BR & & bic, RifiHIED HIEICHE D > THREIL T3 2 LA
W& AT 7R 5 T2 THLE OBLIGSHA &, FRARRHTE O 3\ M T K 13 LB HERE 137Cs
AL, HOKFHC AR AR oM TS T 2 2 & okifko 137Cs E O ERICH
HGLTn5Z L3RRI Nz,
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m~ b U 7 ZARER ORISR BN YA TR R E RS
AT
H[FFFEE © Jian Zheng

1. &

FHERFBHEEE CH E R ——H 34+ A Vv F(SK) X v 7 NO@BHMKICHES F Y =7
2(Gd2(SO4)3 - SH20) 2 AR x ¥ 2 2 & ©, BHESH=a— 1tV / ol % Hi5$ SK-
Gd 7u ¥ =7 FBHEFTL T3, FiES F U =7 /I3 RIR O MR iU R 234 %
NTEY, WELI7FALDOERNE LB LWL D2rOKMEICE W CEE D FREAE
HDOENTWE, ZOBED—2TH2 7YY L-226(226Ra, T1/2=1600 4£ ; LRE 0.5
mBq/kg- Gd2(SO4)3 - 8H20) IFBEIC v FMIEIC X 2 ERIEMSHEZINT WS 1), LAl
ZDJETIE, BNy 7 2757 v FEREECHR BB oBPER 2 03 e 35729, SK £
VIICBAT K100 b v OREEAS F Y = L4y FHO 226Ra & HIE T 5 ICIIBRER
filf L R 2 2 P 3B L e B, 2 CAWSECIIMREES FY =7 L@ 226Ra % HiE
ST (ICP-MS) THUICHIES 2 2 L # HIW L LT, ICP-MS D& E(L L g A F Y =
7 L6 D 226Ra DA - IEMEIC O W THRETL 72,

<ICP-MS &> 77 X<v~DilFHE AN LB X U077 X~ itk 3 T0HD
A A ALRER Fic X 3 mEEAE HiE L. OFFREROBAB AT F 74271 YL
LLTREZ 77X~ ICEBA, Q7 7 A~ EHEIED P —FONEELE(2.5 mm—2
mm) L 7z, BT, R ~0 4 4 vigh@sh#Em Ex Hi e L, 2@ o mE 2tz
572, F7-. BAREREY 72 0 OoFERE AR ICNT 2 RE FREEIEL. #7794 ¥ —0ff
HICOWTHBET L7z, 2N EFNoLFics ) 2 BERELFORENLEEEOF 2 —=
Y UETIT V. BRI 72 ICP-MS D& IC X 3 226Ra DER TRA 5, HEAWEEAS F
V=vroE% iED -7,

<226Ra fliH - #BHE> WEEE R AR T Ra WA EIR ] o @& RE (AnaLig Ra-01) O Fl]
CH7 0 REORL Z2HBICHREEN F ) = v L2 BNERME L. 2N NORMBE % Ko
% Z & CROE R & 226Ra MIE IC LB 7 i NARHAWR R % JAE D - 72, SEATHSE 2)
T Ra OEIEF L —H—& LTHWOLNRT W Ba ORUNERME(133Ba) 2 v, 517 4
ICTIE T 2 B E LW T 2RO RGO RE L 2 T 72, T2, BlEICE Lz Ra %
BRON D71 [MIS % 5k & LT 0.03 mol/L @ EDTA I X % iAHE & JEANEE + @i
IKFRIC X B EIRE R % 3k A 72

<ICP-MS &AL > AR o BABAL CRRE GREE DR, b —F D[ vz 7 &
—ROPIE, BEZELIC XY, BRI T 72 ICP-MS o) 30 f5ic LRH L7, &
DI D 226Ra DE=E FRfEIL 0.48 ppq TH - 7z,

<226Ra fhiii - > WREEH F U =7 203 2 mol/L AHEEIC KT L Tl b WM 238 < (1)

s

Ll

E-4



109%). ICP-MS DA & 226Ra JITE ICHEE A B E 1349 350mL & FHR S 7z, s s
BRICEES 2L WoEE, BIGER & BIEIR Z ICP-MS CTHIE S 2FED <+ U 7 Z%)5%
ZEREL7FER. 3 280EE 0.75 mL, J#E#) 5 mL/min T 500 mL @ EHATR % 8
L URTHEE + @B LKk 3R I X 2 BI04 < Ra 2 [N T % 5EPHEBE CR D3 L < Ra
A - BT 5 R I L 72, CD%MFICE T B 133Ba 0K (IX 89.7 * 0.4 %, T
& L7- Ba DEIEIL 854 % TH o7z, SHITHEAZEINEORN 2 HIFLAEZIT> T
W ke bic, SK-Gd ICEAT BT F Y =7 Ao 226Ra ERE1T 5,

[Z% 3R] 1) S. Tto, et al. Prog. Theor. Exp. Phys 2020, 7. ; 2) S. Ito, et al. Prog. Theor.
Exp. Phys 2018, 6.
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BERILARBHXICIT D EBRG®R O 74 /e & FEFHER D
BN O i

A= ol L
SERIFFTEH « Wil #2258
1. KR
TEEAICX 2 Cs-137 FiHIcBAT 22 =4V v 2L LT, HGEE XY EEERETIIR
EHX % i USLE 71 v M X 28LHlAfTbhC &7z, 2011 47 A2 6 2014 £ 7 A
T, X OICBRAMEE AR, 2014 4E 12 H2> 5 2020 4E 12 H £ CIUKERX N o Mt ¢
Ml X N7=FAEIC X o T BREHTORFHEM <X, K& & et 32 Bidho Cs-137
BENHA L, SO IR X > T, it T 2 LW o Cs-137 BE T —HIRERA L, 2
DHITIERBRZLIZZED bW LWL IS Rz, T hic, TIMRAERICBILT
b, PREFTR CHIKS 2 LIRER DT BBNRE H 729 O LR EAMET L Tw 2
MICH 5, AEFRWIETIE, E=2 ) v 7O TICH72Y, USLE 7'm v b NCLEEWmE
% L. BRYETR OFHER - REHEMIC 515 2 TR bt (SHS . BREKG
. RIPEAHAK, RiPRA Cs-137 IREESE) DMIE 2T\, g TOMREEHTET 2 Hl % 2
2 2HME L,

Cs-137 I DB AICB L Tk, BRYETIZZE & I WIREEIR i L T 7228,
PRt 13 20cm EE £ CIRISH— DB L o 72, FHiC, BEE 0-lem OB IZIRTIC X
D #12% (45Bq/g 2>5 0.96Bq/g) I THA L Tz, RO Cs-137 fEER £ 100
kBq/m"2 TH Y, FREFION 477D 1 TH o7z,

THEOBLAEICBI L it AR PR D@ S N2 B TcH 0 . ATFDOFEITT
WIEIANC B o 720 BREEETIZ SRR S 2.7% &K < SERLEKIBECD 2.9 X 1074 cm/FD & K
MHIANC B > 7225, BRYIC X 0 PpBik2s el S (KU 33~38% )., BaRIEKIRE D EH L
T3 eHAREIniz (21-3.4X10M-3em/F), 72, BREICE D U F - HRDE > 238400 L
TH Y., BREANIIL X DO BEEEAD 20.8%75 > 7-Dicxi L, Y41 38.1%TH -
72 fn Bl 3 & OERERR I X 0 B E% O 1% 2 mm DA L 0.5-2 mm, 0.2-0.5 mm,
0.063-0.2 mm, 0.020-0.063 mm, 0.002-0.020 mm, 0.002 mm A F® 7 2Ic4rE L, Zh
ZNOHFHD Cs-137 BEZHIE L 72 & 2 A, FRYHT - Rt & D IClbi 721z & Cs-137
BB WEF 25580 & iz, & IS BRYHT O LRI S (m”2/g) & Cs-137 #2 C(Bg/kg)
DRfRIL C=15164570.61 & IEH I @\ AEE Tl X 11, He and Walling (1996) 234 ¥ U X
FAPEE D HIE TR L 728252 0.65 £ L ETH o720 — . BRIC X > T2 Y — v ok
oMW FAAI N 2L, REEZOREM L Cs-137 REDOBRIX
C=723870.90 2 Z{L LT3 Z LB L2 & 78 o 7=,

2. WX
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B L AV EBAEMICKIT 5 3 VRORALEDBI DR
R L (R
SERBIFEH TR %

1. &

Gz
T 2w 35 I PR R e s i X v BETh Il I s, 3 v 131 132K
HoOBEE oI FEOBHETEETH 577, WEIS RO FHRERK L EIWCHE L
BmONE R kv, —77 TRV HE-129 FHEHARVZORIICET =2 v IHRE
5CH 50 ALFIREER DO ERICE o TW AR WIFZEA % v, I 7 F I3BERR o4 b
FIREREL D 2 L 93E 2 b, FHWIHOBRE LRI 21788 2 {848 3 5 L bk
RO Z0ZERR2 2 LIZEETH 5, I vHE 1-129) FRPEEETH
7o BREIL OV ORI EHI AR EECcH v . BRI (IhEZRE &0 AMS,
FHEEES 77 X~<EBOH ICP-MS) ZHw-llEnRKAbLNL TS, 2hbDEBENMT %
119 7200, R & 2O RTER T Tw3, L2 L, Zolikcikeay
FxEIAVA & I L TS 3 720, {LFREFIERD TE Vv, £ 2T, Kiffk
TISHE 2 v BOFEREOMRIHZITY C L HWE L, EXULENFiEICX 22 vHK
DEGE DR Z R ATz, AFETIZI VWA A4 v 20 e L CiREmKR~D =3 71k
WA F v OIEEZEEIC O W THET L 72,

(525%]
Nal BHERIC X 2 3 7 3H-125 ORINEE KD 5 720, I 73 125-1 % 3-3000 Bq/10mL &
25X ICHREL, WEEITo 72,
BRALAHEIE X T 4 2 7B (¢ 3mm), AR, R—HE(CREM (+0.197 V vs SHE)
X NZENERAER, MR, SHEEMBE LWz, BERRT v A A -2 =T 77
vavyzpl—&——KM (EC-stat 101, EC 7wv v 74 7) MW/, 10 ppb IV
127 i (pH7.0) 12 W T +0.20V CEEMEM (CPE) i AK 60 7ffT-72%. V=
TAA =T HRVRZ AP — (LSSV) ZICXVEITTEREZIEL 7z, T HIC, I vHE-125
DK Z KD 5 729 300 Bq/ 10 mL & 722 X 5 1C 10 ppb 3 v H-127 RIS 2 7z, &
DIFHRIC DT 0.2 V T CPE % 30-180 Z3filfTV >, HIEH DIAEWRIC D > T Nal CTHUNREH]
EZITo 720

CLES|
Nal ORI X B L2 40% L KFE o7, T2, BETRERE 2 10Bq/ 10 mL % TH % &
AR OFRENKE K hofeccd, ZOREZSHOEMICEH T 2RTRAL L,
3 v 3#-125 OFEWICDOWT CPE ORI %28 2 TEM~ DRI Z KD 7GR, L% 30
BC—E LT oT, T OFERIZI VHE-127 ICB T 5 B ORRIKEE & RfEodEn %2R
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L7z, 72, 3 v FE-125 ORUIEIL 80%IRE TH SR ICEIUITE oz, Tk 3
T ROBEDNBLREKIGICTFG T 20 eEz2bN5, O enbATHE-12T ORE
L3y #-125 OEIE L OB E SBIRET T 2 BER D 5, 72, BFf %4 2 T CPE %17
o7l EDIAVH-125 L 27 FRK-127 DEIERICITEMRBERIKY o7, 2O b5
[l D FERSAE T ¢l CPE B RIMESHNIZAR T b2 L iR b, Skid. ki
DT 2T - 729 2 CEREGEHCEA L Ca v R Z2EINT 2 720 D5EMFIcow T3 %,

2. X

Shinya Yamasaki, Hikaru Saito, Tsukasa Nakamura, Kazuya Morooka, Keisuke Sueki, Satoshi
Utsunomiya, Gravitational separation of 137Cs contaminated soil in Fukushima environment:
Density dependence of 137Cs activity and application to volume reduction. Journal of
Environmental Radioactivity, 246, 106846, 10 pages, 2022.

Shinya Yamasaki, Satoshi Utsunomiya, A review of efforts for volume reduction of

contaminated soil in the ten years after the accident at the Fukushima Daiichi Nuclear Power

Plant. Journal of Nuclear Science and Technology, 59(2), 135-147, 2022.
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1. &

EEHE R HREITHEIC X - TRE S NzKHar D 1291 CEREE : 1,570 JT4E) 3. &
WALZEIETES 137Cs & DZEB D K OB b, D O iR~ DZEE) 2 KT i
B2 b BLERABED 1 5 TH5, 137Cs ICBIL T, BRABSEZR LT 785 Hik
BRI REAE L L CHRICHE T2 2 N T2, 1291 o KB ICI 2 BE % Bl
HIL 7260130 7, HIEEE & 13 2019 4EFE, 2020 4RI PR 1 CEREX L 72 K& EHT 2w
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Haruka Kuwata, Hirofumi Tazoe, Chutima Kranrod, Kenso Fujiwara, Motoki Terashima,
Makoto Matsueda, Shigekazu Hirao, Naofumi Akata (2022) PERFORMANCE
EVALUATION OF COMMERCIaL SCINTILLATION COCKTAILS FOR LOW-LEVEL
TRITIUM COUNTING by HIGH-CAPACITY LIQUID SCINTILLATION COUNTER,
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1. &R

Research has been conducted to speed up and simplify the 90Sr analysis method in water
samples based on the importance of Sr-90 measurement for environmental monitoring in the
event of a radiological incident. To optimize the measurement with ICP-MS, which enables
rapid analysis, we examined the pre-treatment conditions when cation exchange resin
chromatography and Sr Resin solid-phase extraction were used. Sr was quantitatively
recovered by cation exchange resin from 1 L synthetic water samples, and anionic components
such as Ge and Se were efficiently removed. In addition, under the elution condition using 3
M HNOQO3, it is possible to suppress the elution of Zr with a small volume of eluent. The eluate
from cation exchange chromatography can be used for successive solid-phase extraction of Sr-
Resin directly, which provides further Sr purification and concentration sufficient for Sr-90
determination by ICP-MS. Verification was performed on real samples including high
hardness bottled water. We confirmed that the results of the synthetic sample analysis were
reproduced, and that Sr was quantitatively recovered (96-100%) and coexisting elements
were removed sufficiently so as not to interfere with the measurement of Sr-90. Sr-90 was
concentrated by a factor of 100 during chemical separation procedure without any
evaporation step. Processing time for more than 10 samples was 3 hours, which is fast enough

for emergency response in the case of radiological incident.

2. X

H. Tazoe, Y. Tomisaka, N. Akata, B. Russell, P. Ivanov, M. Hosoda, S. Tokonami, Rapid
Chemical Separation Protocol for Optimized 90Sr Determination by ICP-MS in Water
Samples for Radiological Incident. Radiation Environment and Medicine 11(1) 7-15 2022
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Hb, T, EEHNE % FEMT 2 ERICE, FEEera ) v (P4010) D X 5 il % i L <
HIESRNICHZE 2252 D AN RE DD o7z, L L, HEM™Y v IgaRIic X b ik
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VIRFEEICH T 2 HEMEN T P2 RO N T FVIREOHIE, MR OB
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FEMEN 7 FvE=2%HOTRAT 7 FrvoifillE B L, ZOXR—X74 v T
— X2 L EEEICEE T 2 EMASET 5 L &b, RAGRYE 7n & o K5EmEICE S 5 b
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