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1. BFERCR

Np-237(T1/2=2.1X106y) X RAFICOT2ICHFIEL, BEHLHED -9 ICE R
L INTWw5, Np-237 DERD 720 ICNEERE RSN (AMS) 2w 5 Z L AHfFEh
THY, AMS THIET ZERICIFICE L —H —DBLETH 5, bL—%—& L TLENZE
A3 F U R o E v Np-236g(T1/2=1.5%105y) D& MET & LT3, Np-236g
DELEE & LC Th-232 (€ Li-7 285 2 Tk at T ncw 228, LWz z—7 v b
Hko%&ED Th FIcEHEENTHE VEESITOMAEIC KR 2 -0 EHliE OB MLETH 5,
KFZETIEH T L TOREEL KL C— B ICS BORB 2 LMl CHBET 2 2 LT 294
Bk E, o FiRE L QEH L, 2 <, At X 2 Th 225 @ Np 8
HiIA 72\ 7z ORI O RBED B 5, 1 7 L57HEETH 7 ZABIIRICATE ¢ 2 fliAlE L C
FEHED B 5 Aliquat336 ZEBEHICH W, Np-239 % FL—%—& LFEEEIT- 72,

RV VT 30wt% TR X ¢ 72 Aliquat336 ZHiHAHICH 72 Th 25 Np % 5r#f 9 2%
B 2R % 1T - 72, Np OMlEGEREICIZ 7 2 ar e vilg# v, KO % B 2 12
DR CHEE L 7=, A ZOEHMH2 5 Np % 0.5M g cidhi L. Np © y #%
Ge AR 8 CHIE L Np mICRE ko 7z, 72, ThJR 15 % ICP-MS#IE+ 2 &
I X b ThpEEEZ KD 72,

BB EER O R, WEEIRENcE W EIEEA SN TE Y FFICRE TM, M T
80% %z % Np IR E LN, WEED Aliquat336 % Hlv: 72185 < D /3Bt F8 < b [F
HOMEPIFONTE Y BHERD L L E X 5, 72720, BTt L R % & B MK
Vo 100%I1CED 5 - DI ITFEYi 21T) C e ciETE 2 ¢ ExX b NS, Th BRE
RILEFEIEE 1B D 53 99.9% L Lo W2 S bz, FRICHERERE 7M, 9M, 10M T
Th BRYARED 1004 L EOERBONTEY FHICRETETCWE L E X 5, RO
KM DWNE & L CIHERREE TM~IM Sl ch b L Ex2 b B,
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2. FEEWXLY Ak

2020 4F 4 H2 5 2021 3 HE I 7 v — 7ic & 0 FRK I -5 Gitieic ERAN I X 2 B ak23BH
FRENTWE B, b LLIRMRAREY - TAMBREPILZF A>TV b D, ZIFOMLEED),

Y. Hayakawa, A. Yokoyama, A. Sakaguchi, K. Teranishi, R. Morita, N. Matsumura,
A. Nakajima, D. Mori, Y. Komori, T. Yokokita, Y. Wang, H. Haba, Production of Np-236 in
the 232Th + 7Li reaction for standard material in accelerator mass spectrometry, RIKEN

Accel Prog Rep. 2020, 53: 179-179.

73, ERAN HEEFEIC X 250 CHAHRE BRI T O 7 4 — L X ) THEL 23w

http://www.ied.tsukuba.ac.jp/ernc/sending-paper-information/
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1. BFERCR

1. #5

2011 4 3 HIctE B8 —5 1 1 7E AT (FDNPP) Gl % 72 i+ /158 E i X © ~1019 Bq DX
e & 7z, B & 72 B I 3 RAE R (Xe, [, Cs) 721 T L, ED
77F /A4 FEU, Pu, Am) b & E N Tz, Pu i EREIME V72 0 iUHR IR O~
20x10-5% L METH 2 L EZLNT VDA, ZORNAKROEFIHOR & & FhfkEiREk
DRKEIDLLNFHHWIE I 2 AME~DEERBRZIN T2, /-, BfEED LN TV
BELT 7 ) OB HLICERL €7 7 ) oI A BB TH 2 25, PN OB FRE A3 ~80
Sv/h EHKIRE L TCELFN~DT 7 ABRRAHETH 2 208 L T b, 2D, 5
B & 7 RMOR T D E R DR S B & 72 B

H7E, FDNPP it I L= 55 Pu ORHIZ I T 3 25, (LEEOREICIZE -
TWal, RIFFECIRIE I O B S W SRR Cs &AMk <cH %5 CsMP 2
SIAEMMRI T2 R R L. U & Pu @ RINAAD T ALAFEDRIEICH D TR L 72, 24U
Puoith 7 mt 2 &7 7Y OMRIEIRICEE A EH#RIC KR 2,

2. EhgR

BERCHINL 28 s o4 —F 594275 7 4 — & EEMETHEMEE(SEM + EDX) %
WT 22D CsMP (AQC, OTZ) Bt L 721%. 7 v~ = v L8RS % v R o
134Cs/137Cs JSTHELL Z T L 72, 2 D, KA F v EHESWEE (SIMS) &> v 27 v b
oYU HTEEE (uXRF) & Fl VT Pu % U @ RBLIRRST &AAL 2D FE 47 5 72,

3. AR - B

KPR L7 CsMP 13, #® 134Cs/137Cs JUNREH 232 N Z 7 1.05 (AQC), 1.12
(OTZ)TFDNPP @ 2 7213 3 5o ENd D2 e FE 2 b s, RiC, SIMS O
T2 5, 235U / 238U, 240Pu / 239Pu, ¥ X U 242Pu / 239Pu D[ELIfALL S 2 2~
0.0193, ~0.347, X 1U’~0.0660 TH % & BB A7 b, ORIGEN2 #HicEHixh

F-3
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=R LR & o T D Pu 2SS X 7z BREMR o —FR ¢ H 2 alREME R R L 72,
—7J7 241Pu / 239Pu D [Ef7fAH 12 ORIGEN2 # EicHH I N3t E8Er o F s xR L
7zo ORIGENZ i3kl o MK 2 B3 2 720, MEEO S HBOESE RS LT\
Vo Z D7 DFEEIATH 5 241Pu I I T BREES R WwEEZONS, £/, Put UD
AF v e ENRE i3 % 2 & ¢ UBEYHh o Pud A+ ALsh#EIiZ U LRILTH 5
T DB h o, mEIC pXRF OFER 25, CsMP FicH 7' 32 7 a4 4 X0 Pu LY 0
EHPWEEOEHINTH 2 Zr OJFTE L HIEEH 2 G ~20 pm 2E 0 UO2 DiREFR
MR X N7, EHFEAREID 55 DESTld Pu 25R%E L UO2 KiT-ho—#fo UO2 i
BTo U D PulcEIING, 20720, ZORTIIREI<L v } D5 D5 SR T
ELTCsMP iU iAEN/ZDDELEEZLND, TNHDFEERD L Pu RN T D
—#E LT CsMP IV A F N CERBERICH S iz & x b, T Pu o REF#fRRE
AN=ZALEeEzZ6NSE, T2, 7 7V O PuotiRIZHEHFAREF O Pu %2 5855 L T
WBZEWRBI N, Wiz, &E SIMS CTHH &7 Pu [FAfifkHIE ORIGEN2 %
CASMO5 &7 — 2 a—FHWZFIRE L EWEEZ & 5Tk, 77V o Pu FEME
AR O 241Pu Z PR & ABRAICHENIC & 2 &\ ) AlRETEZ R L 72,

2. FEEEwXI A+

2020 FE 4 A5 2021 FE 3 A CICigE 27— 7o Xk b R X -0 GiEEIC ERAN i X 3 B asBAED
INTVEHD, b LLIRFRMREE - TAMREPHLZFICA>TWE 0, ZHEOWMILEED),

K. Murota, K. Tanoi, A. Ochiai, S. Utsunomiya, & T. Saito, Desorption mechanisms of cesium
from illite and vermiculite. Applied Geochemistry, 123  (2020) 104768.
https://doi.org/10.1016/j.apgeochem.2020.104768

E. Kurihara, M. Takehara, M. Suetake, R. Tkehara, T. Komiya, K. Morooka, R. Takami, S.
Yamasaki, T. Ohnuki, K. Horie, M. Takehara, G.T.W. Law, W. Bower, ]J. Frederick W.
Mosselmans, P. Warnicke, B. Grambow, R. C. Ewing, & S. Utsunomiya, Particulate plutonium
released from the Fukushima Daiichi meltdowns. Science of The Total Environment 743
(2020) 140539. https://doi.org/10.1016/j.scitotenv.2020.140539

A.]. Fuller, P. Leary, N. D. Gray, H. S. Davies, J. Frederick W. Mosselmans, F. Cox, C. H.
Robinson, J. K. Pittman, C. M. McCann, M. Muir, M. C. Graham, S. Utsunomiya, W. R.
Bower, K. Morris, S. Shaw, P. Bots, F. R. Livens, & G.T.W. Law, Organic complexation of U

(VI) in reducing soils at a natural analogue site: Implications for uranium transport.
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Chemosphere 254 (2020) 126859. https://doi.org/10.1016/j.chemosphere.2020.126859.

R. TIkehara,* K. Morooka,* M. Suetake, T. Komiya, E. Kurihara, M. Takehara, R. Takami, C.
Kino, K. Horie, M. Takehara, S. Yamasaki, T. Ohnuki, G. T. W. Law, W. Bower, B. Grambow,
R. C. Ewing, & S. Utsunomiya, Abundance and distribution of radioactive cesium-rich
microparticles released from the Fukushima Daiichi Nuclear Power Plant into the
environment. Chemosphere  241(2020) 125019. * Two authors contributed equally.
https://doi.org/10.1016/j.chemosphere.2019.125019

7#¥. ERAN HFEWFFEIC X 250 RS N2 BRITIEA T O 7+ — L X ) THES Z 3w

http://www.ied.tsukuba.ac.jp/ernc/sending-paper-information/
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1. BFERCR

[zt ®»ic]

JSFH S BT OBENC - Tt 3 14C (T1/2: 5,730 yr) 1. £¥E§4 % 58 L <N
WX ICHEG T I REEDO B 2L LTSN TWw 5 [1], B4R T 14N (n, p) 14C,
170 (n, a) 14C, KU 13C (n, y) 14C OFFEMHFHMLIC X > T 14C 23R S L%, Xuetal
(2016)[2]1%., TEEE —FH NI FREA A @ HEIRRFIC~53 TBq @ 14C A3HUH & v, SRS
I & 7z 14C A3 2.5 km ALPaHE S O BERERIC 42Bqkg— 1 CH G L =F 2L ic L
7oo L2 L7236, I X o TREPICH X 1172 14C DiZ 2 iR 2 Pl ERE R ~ 0%
TTICBAT 2R IEA T DT E TH o7z, R IX, WEHE—HFIIHEI > & ILrEHIN %
RIC, BIARFER 14CIREZ o2 L, FHifgtsk 14C o 8fiH 2 {EE I 2 L ek
PHERUC X 2 FilwN 14C 0RME el & 2 F2 H & L 72,

GOk & /7iK]

201447 A, WESE R T HREM» S~ 9 km & 24 km DHii b ) F L XX D
Filwa 7RI 72, SR A E L 72 Hiitg o P12 & T 2008-2014 4F o Rt &
M. &2 VIFHERICO T e — 2 21757, 1 mgC Dk w—25k, NIST-
4990C, TAEA-C1 (fE7Z v~ 7). IAEA-C6, KN IAEA-C8 i\, JTHRIMat %
L7z HEJRTLERASE C 77 7 7 4 b 2AFR L [3]. HOKRSE 5 MV X v 7 L f#eER % v
14C/12C & 13C/12C % FHIL 72, % — 2 FABIESD 4.8 MV OEMC, 24 MeV O
14C4+ % R EARIBERTA T v F L7z, 14C DHRIESEFEIZ 0.5%TH 0, #BET T v 2
1% 0.08 pMC AT CTH o7z, o 14C IREIX. FINAART A & I OHE%Z 1T - 72 F14C
(Fraction Modern) % &H{ L 72, HGRE (Bqkg—1C) THL 7z,

F-6
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CEIE2)!

2008-2014 4 12 5513 % 4Eirh 14C #FE 1% 231-256 Bq kg—1 C OFPCLEBI L 7. KT
FEEMF R ORI TH 5 2012-2014 FOFEHwN 14C RELPEERD 14C Ny 7 75 v
VR EIRIET T 20 L, @ EEIAR T H 5 2008-2010 4 0 FifimN 14C BRI 14C
Ny 277 F LD 7.8-22.7 Bqkg—1 C @b o7z, FHANCE T 2 FERTE 14C BE
I, 9 km b C 21 Bqkg—1 C, KU 24 km JtPaHisi T 12 Bqkg—1 C CTH o7z, —
T HOWE 2 5 72 2011 fRIT BT 2 FEmA O IR 14C JRZ 1. 24 km JLPhHhsi < 5.8
Bqkg—1CTHH, 9km ittt (10 Bqkg—1C) @ 1/2ETH - 7=, JH T IFERT
2> o DFREEDIEMNCH 5 RF 14C IRE QA 1L, ALPETH~D e &b 24km HiziE CTD
BIARER DK 14C ZEE L T2 F 2R L Tw 5, $7-, FiRHKTH 5 2011 4F
DFHHAART 14C 12, BYEIIC X 2 EREICHE T2 L mKT0.6 pSvyr—1TH b,
B ARBE R BPBHUC X 2 ERhE O HFFEE (290 pSvyr—1) ©<0.21%METH -
725

[1] EH S (2001) JNC TN8410 2001-021. [2] Xu et al. (2016) J. Environ. Radioactiv., 157,
90-96. [3] Matsunaka et al. (2019) Nucl. Instr. Meth. B, 455, 204-208.

2. FEEEWXY A b

2020 4E 4 A2 5 2021 4£ 3 A TICHFE 20— 7ic X 0 FER & Wz i G ic ERAN IC X 3 B 23RS
ThTw2ab0, b LLRERRE - ZAMEEBLFICA-TR2 b0, ZHFORIEET),

7t¥. ERAN HEFEIC X 23X AHRE NZBRICIZU T 7 3 — 4 X ) THEL 3w

http://www.ied.tsukuba.ac.jp/ernc/sending-paper-information/
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1. BFERCR

MRE R I OCHD

WEE T FEIT CRE L IR I S 2 5 5R. B4 i 08
BHEERZIEIC X 0B E Tz, T H BETE Sroix, FRICETH B Ca L HLOZEE 25 3
72, BESCHBEOR T EOEMERIEA V> 7 LCH Y AT 5, i Sr i e
L L CEIMETH S D DD, RiE St 1TEFEEYERIE - v > v ZICEE ~8T mg/kg 12
EEINTw5b, 22 CARKREME T, WEEYEREA Ve 7 LICEEN 5 RE St D
I E R 5 2023 5 2 & CHURE Sr 0B 2 RS2 2 L 2 H E Lz,
AR & Y BR

REEH V> T DTIZEESRIBH O, T7ITFA4 P ROCAAVY A+ O%kEELT % T
EDBZENENFET B, KT, BERTHRILAZTHY (F773F4 ) &~h%
(ArHA+) oHBE I E Lz, HEGAR O RROMEY 2 RET 2 72012, #ikK
HFiC W TR 2T o7, COBRMFEZKOEY 3 7a 22 ETHRVIRLA, BHZL
714, X/7?w$%mbWﬁMWLfyﬁﬂtLf@ﬂD%Amﬁﬁ+kLﬁoﬁﬁatb;/mﬁiﬂ
13 X FREHT (XRD) 43471 & 0 #f kS O [F5E 247 - 720 Sr-K WIS A X AR
%E@xwwx«yr»wm%usmmgwamnm1mfﬁoto77ﬁ%4b&@ﬁ»
J4 rosiEEEE LTy vy a H(Ce-1 : HERER A & v 2 —RITEHESRD) & HIE D
HIZE D ZNZENAT - 7,
FER R O ER

XRD S DfE RS, THIVHBRIZT IIFHA b, = AFHBE AL A v bR b2
EERMER LTz, T73F A4 MEEERFFOTH Y Loy a HilRlo EXAFS A7 b VFENTHE
Bb, W 2.56 £ 0.03A @ Sr-O JFFRIEEEAS b N7z, Zhid Ca-O JE TR
(2.52A)ICEVETH O, St 37 T T3F 4 MO Ca¥ A Mic7 4 v FLTw3 Z e
fAlZ7ze SHICH LT, IS4 MR Fio~ 7 % Higk & G R O TS SR 2 & | Sr—
O JEFREBE#EEIL 2.50 £ 0.03A TH o7z, THIE. T TH4 MEEH & R 2 L 2P
Sr-O R P 722, LA L, AAd 4 MEEICE T 2 Ca-O JH TN 236 A TH
52 &h b, Ca-O & Sr-O OJFFMIFEEEIC 12 0.14A DERBH 2 2 LItk b, Zhit, 75
T A MBI R LAY KRERENTH Y, St EAAYA MEEICIE 74y P LT
WA W2 R T,
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Sci. Total Environ. 755, 142598.

Tokunaga, K., Takahashi, Y., Tanaka, K. and Kozai, N. (2021) Effective removal of iodate by
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Tani, Y., Kakinuma, S., Chang, J., Tanaka, K. and Miyata, N. (2021) Preferential elimination
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AR, BEMRFIC B CRAE T 2 IMERE R A M 0RE - B, ks
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Y A% TR TE Tk, 2 D7 DRI X, RIAVH & O 138K 5 22 f1 5016 o FE3
N 2 B T AR I, K OSES A - SNEIRE & S T KD e X &
BN T L AT 7 v K-BLADE model ZBF L. FAGTIR FRZ)11 ST
FILAFIR G, 49.4ha) ~ OB R 2 K IC 2 D Z YW LWL L 72, 7nd. EEEOJEK
FitE % KR L 2Bt D720 8T A =2 D7 4 v 7 4 v 73 {TOTEEIEE A1 & L7z,

R KETVITGUER - TS - AR KA O BLHME 2 RAFICHLC & 7=, FrICiiE
IRTGA=Z % T 4T 4 VI LIMOBENREET v ERErZ AU EOHBEZRL .,
BE T KA I BLH s P O B BLC I U 72, £ 72 &iEE TV ) o 22 RS IR
M2 i, BLHWIE CRERR X D0 B 2 iR 7 — v CoiHEE 2 RIFICRIICT& 72,

LLEDOARETADZYEDIR S, S5BRITORME L LoV 263 5 Kk
B lal—& L Ol X 2K FAREOE M - BB O REE & R ICE o v
o' TVHER QFWREEIC X 2 Rt 02 L 2 EE M T % 2 £ 7 VG D A
Otk T DIGEE K PRI T — 2 Z W7 MGl %8 L€, FRME 2 KIEELER IC T

B ORI - PHNICE T 2N RET VCRIEIE T FETH O, RifFEo
WRITZFOLE E RS,
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LA, JHI 1 AR DR D TRASHIED M CIHIECH V. Fd b BICH I T, KIinE z 2L
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AR (TERE. 1 H. 3 H) e, ERETlRE T2 2 L2390 o 72, 137Cs I
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7z 137Cs [l -l SRIRAIE & LT 1~2% D i, JTea. FHEBL. Rt 0.4%
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1. WFgeRehds
R ADY

AFFEIX. AFT7R2 Dy Z ViRl & T o KR H O EERLK R IVE LHE &
Hipe LT3, 2L TZORMEHNI, BURHREZ 0 O 7 b7 D BEFZ I X 2 Y E ot
HCTHb, 72, COMBRAFT7AZ VY DENTITI TETH 72, LALEDBL, AP
TARY DAY vV Z——DELH TH 5, Prof. Kassym Zhumadilov 232 7 FICEG L |
¥l rHEREHERNEE o7, ZORERTAL—F2NEN, WEERD O EORIZ AL
e lHTHD, ZD®, SHOWETIE, &AEEHTD U TR T O EW 8 IC D
W, TNECTOMMEMET 2, ZOREMRIRFELICDERT 2 TETH 2,
MR E J5ik
3um O b~ vy O RICIE TR O BT Z IS L. Mn-56 % 45 LIBGHHME L 72,
ZOMRE Ty P= v RICHGEL 1 KRS L7z, BAER, 7 v Olid 2 EEHE
L. ZhicEkownTe vy 7 uitiziTe, AT REZFFICKkD 72, 20% 2 »
Hicb 7z o TRGBBIE L 72, Z O, KER ORI AN LGB 20 %Z{t, DNA/RNA ©
AU % T o TR T D REEERE D O R & L T, Co-60 DAM#EIE < 2,000mGy H
B, b L v v 2 Bk~ v Ay OMEKOIRERE, 2 v bu—L1 o 3 HEEEFRRICERL
726
i 9 -

FERD—fFlTld, 7 v b OO NERHEIERE X 100mGy TH - 7=, Mok 8+
% L, BiSE il 7 e o T 3 A0, Hilxk L Cw 2560885 S, 2 08Ik
KED o7z, HEHIE L & DD 728, Co-60 @ 2,000mGy HHETEE & LK L 7228, Z D3
BlZav e —n ek TGEWIEE AP o7, TRBEMELL Tuinwy 2 Bt~ v vy ok
T [R5 CIRETR L 2032413 % 0> o 72 D C, ALEMEMIC X 2211z D b s e
o7z, TNOHD O, BURTERME DB X, SEHUE CITH~T 20 5 A ERE W2 L3y
o720 ZDFGED A = AL L LT, WhRIFIEHE CTORIRIC X 5 & k1Dt DifE 2
B10Gy L RKEL B2 end 2, CNDEREZZIFFE AP L T 3,
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Mn-56 % & TR 712 & 5 BT < 28 100mGy DEF(Z DEFDAEH%1F < :5.75mGy) & |
Co-60 1T X 24058k < (2000mGy) & % LR L 72, Mo Bk B e L - L
A, NER#EEE 100mGy D5 2B #IE < 2000mGy & T Z AR 20 5L EKE W
T eWorolz, 72, % DHOWIFE CTREUERAIFORER R o N WgED H D | HH
PEIcoOWTE HIcHET 2 ENR D VELDH %, (Stepanenko et. al., Internal exposure to neutron
activated 56Mn dioxide powder in Wistar rats — Part 1: Dosimetry. Radiation and
Environmental Biophysics (REB), 56, 47-54 2017, DOI 10.1007/s00411-016-0678-x,
Shichijo et. al., REB, 56, 55-61, 2017, DOI 10.1007/s00411-016-0676-Z. Ibid. Erratum, DOI
10.1007/s00411-017-0687-4.
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3. Ken Inoue, Sadayuki Hashioka, Yuri Murayama, Nailya Chaizhunusova, Madina
Apbassova, Dariya Shabdarbayeva, Nursultan Seksenbaev, Moldagaliev Timur, Ospanova
Nurgul, Yersin T. Zhunussov, Yoshitsugu Fujita, Naoyuki Kanki, Zarina Mendygazyeva,
Haruo Takeshita, Yasuyuki Fujita, Yuji Okazaki, Yoshihiro Noso, Masaharu Hoshi, Nobuo
Takeichi, Health problems need to be studied by a wider range of fields and new areas, such
as psychiatry and social medicine: In light of the association between nuclear disasters and
radiation. Journal of St. Marianna Medical Institute 20 (95), 27-30, 2020.
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Elena laskova, Nailya Chaizhunusova, Dariya Shabdarbayeva, Gaukhar Amantayeva,
Arailym Baurzhan, Bakhyt Ruslanova, Zhaslan Abishev, Madina Apbassova, Ynkar
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LR EPE D VEE L EVE I BRI 2> & . BUFE R O R VIR R &7 — v Tl o B ESE 5 % 2
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DX DORFER R VEEZ AfED 2 2 L 2 HINE T 5,
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I BRI LI RE T — 2 X —ZACECHBRETE=2 ) v 7 LT b, HARBICH
AT 5 EFMANCAIE LT 29, BRE, iR s n . Bt v v LEEOZ
B % 51 L 7z,

INE O 5. HAREB~HAT 5 FNPP1-137Cs DI 2015/2016 FICHEK &R
FTHEMADSFR® H ATz, LA L, 2015/2016 FLARED 7 — 2 Tl 43 L H FNPP1-137Cs
DIRE DJRD DD LN T W\ T E DAL DI 7 5 72, FNPP1-137Cs DAL FEE~ DL
HIZR S N2 BT H o 7225, FNPP1-137Cs @ fEEVH € — F/KICHL Y A £ 7= Hius
R OBV EZ ML T2 b D LEZ b D, EITHERD O, 5% b FNPP1-137Cs ® H
KiF~DFEANIHE < FTREVE R S iz, 72, HAREA~TRAT 2Kk Ll iiE 3%
i L e R IC OV C O RMMIT 21T o 720 % DGR, LR - dh#E<lE. FNPP1-137Cs
BEEEMITECROES Eo T, X bic, FEHETIE, TEOEE X FEDEE LY
FRE TH o 72, Tt Obduct i X Y HiEVTRE/KICHLY A E 7172 FNPP1-137Cs A HA
F R DRI K TR I ~EE S T, —IIHARBICHRAL TWE 2 ZRLT 0D, &
512, HAM 7 — % X — Z Global version (Aoyama 2019) D% 52> &, FNPP1-137Cs i
LR L ILHEPF CEIEI S T w2 2 E DAL 2T 7 o 72, FRICH B o PEER AL K
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TR ER 525, BRI TL—Y v REWEEE > 7 2RINEEER RO 2 & AEH S
D& Tr o2, RO ZEPLE VRINGEICT 53 5 A 1 = X L0FMITAHTH S, 22T
AEFERFFE ClE. V— v o SERIC X 2 U > v 28I ES X RN TOBIEEIC D W
THENT L. B BEHE R o v ZRINGEIC T S5 3 2 HRAZHO 2T 5 2 2 HWE L7,
<MRLE k>

N—v v 2 fE (Kievskij 3 X U Dieta) Z+& v b BXUPHEBGICEWTHEET L, g+
v v LOWINE X YA COBIER A L 72, BSIIEE RN LR LEH Y v
LRFED T 2 Xl % B i U 72 BRI 2 (5T OB L. FAE 3 X O B I a4 %
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E L7, T2, ICP—MS ZHWTELILESTD FEh L 72,

<AHH L EE >
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rice plants, Frontiers in Plant Science,Vol.11, Article 528

OB, mim SRR R, x LCEY oSt v 2 0EE LFE LAY

vol.58(6), 333-342, 2020
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BIRFZE T coRBYthaREr KmtEHE IS 2 5 HE

WFFEEE 1lid EX
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1. BFERCR

NERBICE T IS EYE 0B E 2 5 LT, BEHEYE 2 A L3 WiIREHEREY ©
ZEoMAEL kD b s, 2019 FEFE CICEML T EZHFEEOLFEFRICL > T, R
ERET CoOROHEREZE 2 2 Ic, WHEHICHEKRINEG Y 2 -7V vy 7Aoo X5 e
JE & 2MUN R OTFESE T 2 2 L2RB E 7z, &5 LK QMU e i o
EFICDOWTIEFAR O LT 5 23, HERYMEHE T ICH W T & DRE Z DTIRAHER &
LD VBTIIIAL 2T o T\, £ & CARIIZE T, HEEYMGEE 2 27 2 & T
DN DFEIRIC DWW T, KEFEERIC X - THHR7-.

FEERIL, FEKRET A Y b — TERIREREITIE & v X — B ENRE I o — RITiE R K
W CTIT o 72, FEERIXNCIZKEENIC AN TFIIOMEYT) ) %5358 L, R % (EH & 2 72 kA
T, EBRXENEGT 2 oW E R L. CoWoiiEEL T A -2 & L TEx TERE
TV, KB OTAR & EIHERE OBIR 2 BI% L 7. /KEEFEERCIXREE 0.2 mm o -SHiEEHE
WM L7z, EEIZLLT O X 5 5t oit 13 3R T906E L 72 < A 18, #IHI/KE 0.3 m,

5 0.07-0.13 m, HEREPIIAR I 5 WP IR L A9 2-51 mm/min.

FEERDFER, WOMMEERFE LT, Vv 7 2 nIctE: ) IKEHE R £ 7-1304%K 3 3
T DS I T o 72, HEREVIIERS IRk 5 PR o L FSEEE A 45 mm/min 2Bz 5 &, BDK
FHDOY vy TVTER LT, T2, WKRD EFRHEED 25-45 mm/min O EER T, WIKE
MDY v I X 2MMMEHEFF I 223, ZoEEII/NE K o7z, WK EHEED 25
mm/min LU F DAL, HERBYIMIGICL 2 ) v 7LOIIR~DHE IR b iad - 7-.

SRl OfERIE, WIRMEH T CEEL 25 ) v 7V X 2 JEHHE % # 2 3 Bic, YRS
ICX2EELPMECE RV L ARBL T2, KEOHEBYAHE I NI, Uy
TN X B JEHMEAREA L, ZAIC R REHEY 2 8 0& % LTSRS IIH T 5 C
EBEZOND. SHRITXVINCBIRETEREZIT) 2T, ERN» O KN RY v 7
WHREGZHLICT 2 2 L S 7 5.



F-20-11

2. FE&KELY A b
2020 4F 4 A5 2021 4 3 A F TICHFfE /A — 71C & b Rk S N300 GHERIC ERAN I X 2 o8

HlRed T b0, b L CRIFENREE - ZAMEESHE A>T E b0, ZHFOMmM Lz &
U) o

Shinozaki, T., Yamaguchi, N. and Sekiguchi, T. (2020), Flume experiments test grain-size
distribution of onshore tsunami deposits, Sedimentary Geology, 407, 105750.

7o, ERAN HLFEIIFFRIC X 25X E N ZBRICIE U T O 7+ — 4 X ) THEL 72X
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HKFPDR v vF T LDRETCRE LRSI HEDOBRE

&L /7 RE
HFEES N =Y - Bl 1355
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1. BFERCR

1. 44 vk +PSBiEIC X 3 90Sr D3Hr

FEREAL L 7= 4 A v 53k ¢, BRI ¢ 90Sr 2 IRERIGIB . LT A Y 7o v 7 4 v & EiC
INEEFT B enTEBZ LRRLT, HIESEHZ, Plastic Scintillator Bottle(PSB) iZ A4,
K BGHfAy vFL—ravhy v 2 THIELZ (PSBik), TAEA443 #kaURE, HIE 4 Iy
DINTRBE 1E 0.08021£0.0040 Bq/kg, % 1 L vy, KiECTHON L 24558, SURMERER
T 0.083+0.017 Bq/kg. 90Y 23af L 72142 T 0.0782+0.014 Bq/kg & #Ffli X v, AFRE &
—E L7, X112 IAEA443 @ 90Y K E it % R~

2. PSBEDFHGIFHREOUR

AV 7TV 7 4N EOBEGERFHIEIESR DG REIED 729, 100 - m [EOFR Y =51 v
T ANLTHA=LT W2, ZDOFEER, 90Sr 13§ 2 5 EGhRIZ, 40%TH o7z, TD7
4 VL% 25+ + mJED Oriented PolyPropylene(OPP) 7 4 )V LICE 2 7= & T A, HEGH%E
B 98% I 3o 7=, 3H, 63Ni, 14C D X WK A Vv F—DE DY &, Plastic
Scintillation Film (PSF) iC B T, #2053 L1 X o T, 3R, 2 2 1, 14.4%,
37%., 83.7% & FHfi X 4L, A2 PV OFHE L A[EETH - 7=,

3. AbmyvF v LA

A bvvFy APERI(FESS Y 27 27 4 MAq, HA{LET.3) 13, 100 mg Tifgk 100
mL 1D Sr ZWETE L L2 o7, £7-. Na, K. Mn, CaB XU Cs A5 L 72\
ey, WKFD St piticERTh B L ER LTz, —J. Pb, Ra, Ac & &%
E35ZLd0hol, IO, RIROBHET AV F—7bEFEN-0, K
DIFK~EH T 2 5EICIITFET 2 MEDLH 5 Z L3 7h o7z,
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4. PSB #*%® Sr Rad Disk ~®D )i H

#KH @D 90Sr % Sr Rad Disk ~WE & 4, PSBETHIE L 72, JEH ICH ni{E< Sr %
Rad Disk EICIVEE T % 72, Rad Disk £ 90Sr 35 X 18 90Y 125 3 2 5HEhE X, 40%F X
U80%TH o7, RadDisk i, D ULIELDR D 5720, AV T TV 7 4 VR EORIBEIEIRE
0. BOREENEMENZ & B30 h o T,

Iew

A A v aciiik©, TAEA443 ZHIE L. AFMEL O—BZ2 iR L 72, 25 - m JED OPP 7
4 VL ERG, GG EA3 572, PSF %5 Z Lic X Y 3H 72 & KT 4 L X — LR~
PSBILDSHERTE 2 & L3930 o 720 St WAL St irbricEACcH 5 Z & %/n L7z, PSB
%1% Sr-Rad Disk # W 7= T ic b ERHTH 2 2 & &R L7z,

2. FEEEwWX) A b

2020 4F 4 A5 2021 4E 3 H ¥ Tt 2 —7ic X Y R I N3¢ (BEEC ERAN i & 2 Bk 238D
INTW2E b, b LLRMEREKRE - ZTAMEELHLZF A>T E b0, ZHFOWMXEED),
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A 2D Na+ - K+EiXpEE 4% A/~ Na+, K+, Cs+

D ik HLER

WFEfERE - wY B
ZAWEE )

1. BFERCR

Cs ., FEicho 7Y v 4 (K) Bkt X v RN~ - BT+ 3 e Z 26T
20, HEEEET 2 KFEAo > b uwFnic X VflfEl 2 o »25UIH S 22 TlE R,
Fhzbid, IKKEEFTH Y v (Na) - K k%17 5 4 A kiaE(s 1 OsHKT2;1
DRBRICO VT, BB, L2 b A Cs WINZME 22 2 L 2HERL.
OsHKT2;1 o XHBIC X % Na - K ORHEDZEALD Cs WINA~HE T 2 vRetE 2R3 7 — &
Z1F T 5, 20720 KRR TlE, FEERE COKRREIC LY, Kb o Na- K- Cs
BEZayia—n L&D, Na- K- Cs IS O WT A4 BRI X 0Bk
¥k (oshkt2;1) 12 W THH, oshkt2;1 TD Cs EnEHlHEEZHO 2 icd 2 2 2 HWE
LTw3,
KEE DD LELNZFERIZLTO 3 HTH 3,
(1) EinTFBUEHT
T, KBS IC BT, KAV Y ASEHTCREED EF T 28T (OsHAKI,
OsHKT2;1, OsAKT1) 235819 5 & & 2R L 72 Z DGR, 7 HE K100 pM 0 b o 14,
KO pM ~AE L 5 HEBICIZ 2 N O FBE DS 2~10 (58N 5 2 & 2R L. WINERD
7= ORGSR WL L 7=,
(2) Na- K- Cs#HAic X 2z
Na - K- Cs I Bie 2 kBRI S T Co A4 AT AERIR S X OB (oshke2;1) @
WSR2 AT 2 720 % DAESE. Na WINE 12K FRE S I X 5 F7HIC oshke2;1 TH L (KT
FT5DIExt L, K- Cs WU, 4 AR E oshkt2;1 TORELREIXA LMD T,
(3) Na iz X% Cs Wzl
Cs Wit K5 o Na JREE ERICHE O A 4 BRI © o RIAHH < iz, —F T,
oshkt2;1 ® Cs B i35 o Na 28 FRICEEI N 1o 77,
FROMREEZZI T, S%IF, FICKD 20D HICOWTIEEZED %,
- HEIARMNAL O Na JREEIC X 0 BIn T RBEH T 2 kR0 REZ1T I,
- HEYIHARNAL O Na JREEIC X 2 kA 2 v N 0 BB OEE 2T~ 5,
X 5 ICHRARICIR S . 8 Na &I\ WT & oshkt2;1 CRIAENE L 28514/
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FEMNCH~, Na o &2 Cs INEB D73 X 71 = X L2 W59 L7z,

2. FREWXLY Ak
2020 4E 4 A5 2021 4E 3 A £ TICHgE 2 v — 7 ic X W BR X hzisl G ERAN IC X 2 B2 RS

INTVEHD, b LIFIREARESE - ZAMRESILZF A>T b0, XHEFDOWMLEZET),

7%, ERAN EFEWFFEIC X 250 RS N2 BRITIZA T O 7 4+ — L X ) THES Z T w»
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BERICET 3 LBREICH S BEHER Y v LR O

Bl X T
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1. BFERCR

(LITETHIIC 351 2 BRYEAT . C DK R 2l U 72 U HERIE 0 f 1T 8 2 E BIIC R L, BRY%
TF VAT LITKREE U TR IR E g X S B O fk e T A R RS S
Tedic, TIBEREICH S BESMEYE OB O IBIN 2175 & & bic, KRERBE Ch
RIn-HERE - LW T A+ TH 5 WEPP (Water Erosion Prediction Project) %
Wit e vy AT 2T o720 2NHICX 5T, HIRBIC T 2 UER > v L8)
BB, BT T B BRIIC X AU o 7 A0 H ORI R O E B RT3 T b A, BRgY
2SI D 7K R % 38 U 72 B R RE D B BB 12 IS S BRIl S TR IC e B © L AT T &
%, T2, BREPKRFEMOFRMIBICE T 2 1) - > 7 L DRE - HEEHRFE D FRAEL(L 25 R
WroafRee 72 0, kv > v 2ot Eim 2 PRI EEIC 72 %,

&5 RAEEAIC B 1T 2 BE B X BN 2R e L, m)ll EiEics g 3 £
THICHE S i £ > v 2 o o BB 21T - 72, 8L, e, BEYEIEE (SSE
FE) % 10 4[EFE & v ) ORI CHlE T 2 & & b, HKERD 1> v LR % Bk
Bl oMlEL, vy amtiEZEE L2, ERBIHORE, 137Cs fith& % 2015 4 LA
KELSWAL, 2019 FFTTHRETH DL EPMHERETE 2, SHROIMBLEEWICEEIND
137Cs RN T W LTINS, 72, HFRFHEICE T 2 1O 137Cs R, K
FEJE 3 X VAR CIK <, BRI TR WEANICH 5 & MR S e, S BLI o
B, RENEXIRTH 2 LH)ITICE T 3 RiEHIX 2> 5 137Cs 3% K i35 C & 298
I N,

FRiofEENRE LT, GIS T —2PRRT — X 2 %fi L 7= LT, WEPP €7 (GIS
BREECEITABE7: GeoWEPP) % W72 i 2 17\, BERN - JHNCHE S iUiE 2 o v 2 02
£ TR 2 BT U7z, TR R, LB BEI 0 HARWE & R E o2 % £ 8
L7 137Cs i@~y 72" 2 203 C& 7z, WEITBICE T 2EITIc X > TH Lz
HHEO N IE, BRHKX 25 OWHER% WEANICH D, %S B O &5 5 & ARk O 5 5R
DFO NIz, F 7z, 137Cs Hith 038 2 /KT, X 0 3l 7x LD B REMANT % 17 o 7o F5 3,
137Cs O HERE 3 2 5T 2 5l 3 2 Z L 3A[RETH 5 7z,
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2. FEEWXLY Ak
2020 4E 4 A5 2021 4E 3 A £ TICHgE 2 v — 7 ic X ) BRE hzisl G ERAN IC X 2 B2 RS

INTVEHD, b LFIRNARESE - ZAMRELPHLZF A>T b0, XHFOTRLEZET),
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AR 1Y) - BEEOBEH L > v LABATAIREM: OIS
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1. BFERCR

MR R BN E BRI T HFREHOERIC X 0 B S N2t o v 2 iR e
ME LD e, 52D T AFEREUC X ) KR I &, JE8C- BT LT3,
BUANC X 0, RO I RAF OGS 7 A3 EZFCHhH T T L. 2 oRgick
[T 2R 0% (idEEr it I Nz L Bbh s HAKEERYK FCchh, 2
AR 5 & 50-90% DR E > v L 2UKIFICBiEEST 2 2 L 2390 72,
AILRBIFE TR, & ORGRLT 2> & K H I BEES 2 U TE R 7 225, WET- 2 &4
BIRTH 2 D ME L. E 722 WAMEYNICIN S Y — KA CTOEERAR Z Y 5 2 D2,
FEERIC XV ZOMREMZH LT 2 2 L ZHIWE LT3,
TROEBRICXYHWICT 7a—F L7z,

1) fERRITHT 34 P gk, RERTF 2@ icifite L2238k 215 2,

2) 1 CHifE L 2R 1-alkl 2 pk i L. 2 DR T ORI REZ HIE L. K5 D iU ¢
>y LApKICHiEES 2 BIG 2 BT 5,

3) 2 DRI T A A 7n EEY) Al & Febs U, B > v 2030 E NI BT 2 R
B9 5,

4) [FRRIC, Rl ECTRINL 72 2 o 2l T o ittt > 7 Liconw T, #lik <o Bk &
DHEE I X CHEVIEN BT 2 KB T 5,

5) RILH A b iR L IR oy 2 B L i3I 3 B i e v v A%
gL, KA - KRBTGS ZHET 2

9 2018 FD 1 FFZM L, 85 RBILH ¥ 4 b ik W CRER T %2 HH A I TREE L 7250k
MK L RSP ot o~ v 23K Il 2 G 2T~/ A 6 A»H 10
RT3 T 33~95% L AKBEEDEI G2, 1 HE 4 Aicd B acoKBE o mw9 v
TNBB o Tz, ML 20K TH o7z, TOMMHEETA A ZFE LA, 6 HDH 10
Aoy v 7riconcid, ki o Cs-137 BUae Il 2T T, 4 * D
Hi EERIC Cs-137 23R I 7z, % DR ITHILHIIG 48 Wifdlte & 144 WrfE#ECld. 144 R
®“THL AR, WINAERE E & D IED T 2D 2%, KEEOEIAYRE - 4 Ao v 7
NTHAXNDODRINB R SN2, 1 HOY v AT TCE o7z, 5. 204 %
~DORINEIEICOWT, BT O KA A v 0BAR L L OBIREZFHRL FETH 5,
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E 7o WL A b o L IR IR CREY) 2 BOE L RV SIS B R v A
ZHEL, RA - BOKEFROZ G 2 f#EE 3 2 TS T L 7225, SEIZERD ) T wpd
T BOMYY v IABFo NI b o Te, BEERNZRAHE N 74 T2 FETH 2,

2. FEFLY AT

2020 4 4 25 2021 43 HE T 7V — 7 X Y R I N3 (GEEic ERAN I X 2 Bk 2380
TENTVBEHD, b LIRMENRES - RAMEEIHLZF ICA-TWE LD, ZEFORLEET),

Kazuyuki Kita, Yasuhito Igarashi, Takeshi Kinase, Naho Hayashi, Masahide Ishizuka,
Kouji Adachi, Motoo Koitabashi, Tsuyoshi Thomas Sekiyama and Yuichi Onda,
Rain-induced bioecological resuspension of radiocaesium in a polluted forest in Japan,
Scientific Reports, 10:15330, doi.org/10.1038/s41598-020-72029-z, 2020.

FOOCKER, BH JE,db Mz, BT AT, PRI ORER, i BREA

VR BEILSERBIR D O X NN 4 AT 1 Vv Dk o BUERNT, = 7 7 Vi
78,35 & 3 5 p.208-218, https://doi.org/10.11203/jar.35.208, 2020
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HEERBALAXE (FEREXE) ki) 3RY%: - BISEEIC
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SR I B
TR PR

1. BFERCR

i 5 U e BT C 1, 2023 AR EE & CICIRR IR I o it s R iR 2 HIE L < B 0 |
BE TRPE R AR RIS ©H 2 ROFMIX 2 LI BfTRE L Tw st #EDR
v« fRIREZE I 5 WE S — R I RIS R O U & > 7 2 0 PRl (B B3 D)
DENBRINT WD, Z 2T, YiGHiX ChRY - FAEED FEHE & 272 1 R E B A
TRETFEEE # % USRI L 72458, Cs-137 13<0.10-0.62 mBqg/m3 OHiHTH - 7=
(2020 4 5-8 A). 73, WA & 75 2 EEEEHE /R ARRR X0 (ERIMTE5) 1Ic31) 5 Cs-137 13,
<0.15mBq/m3 TH o7z, SEIOFERIT, FMERIEML T2 KAUFELADE= XY
v 7R (Cs-137 © 0.035-0.071 mBq/m3, K OAMIX, 2020 4E5-8 H) & K& HiD
WRFEEEZ R LS &b, B - MAERICES Cs-137 OFRES RR I iz, LA L
B S ARSI TR B EER & Cs-137 I & o BhEE Ic oW T AR 22 A1 D
% . RADIMNOHR TR, KEOARIERICHES Cs-137 O FELE - REMEIXRENTH
5LEZLNDEDOD, SiH LY FEMAHEE - TS IIREE NS, BRIz, PM25 %%
DRLZGRFIEDIEEZ &, & bICFHll T S0 ETH 5, Ko, FrEEBE AN AIX
WD XY RERBMCTEZZEELS, Iz IE, £=2 Y v 7H#HiIAZILRL, —ERED
FHR (ZV7) KT, LEHElOARICH 5 KAFEEOHE - E23 v icffES Cs-137
DEEEIIRES IO W CRETRTH 5,

2. FEwXY AL

2020 4 4 HH 5 2021 £ 3 HE CIKiffe 7 v — 7 X W R I N3 GEHC ERAN I X 2 Bk 23BHE
INTEHo, b LLIEFMRREE - ZAMEELIHLZF A>TV D, ZIFOMLEED),

1) Cui L, Taira Y, Matsuo M, Orita M, Yamada Y, Takamura N. Environmental Remediation

of the difficult-to-return zone in Tomioka Town, Fukushima Prefecture. Sci Rep 10 (1):
10165, 2020.
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2) Taira Y, Matsuo M, Yamaguchi T, Yamada Y, Orita M, Takamura N. Radiocesium levels
in contaminated forests has remained stable, even after heavy rains due to typhoons and
localized downpours. Sci Rep 10 (1): 19215, 2020.

3) Yamaguchi T, Taira Y, Matsuo M, Orita M, Yamada Y, Takamura N. Local Levels of
Radiation Exposure Doses due to Radiocesium for Returned Residents in Tomioka Town,

Fukushima Prefecture. Radiat Prot Dosimetry in press.
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1. BFERCR

[(Fs - BY)] GR B HEEYICE T 2 G ERBOBRERM ©IX. /KIC X 2350 L8k
T OV 3 BA FITH 5 23, HHRREFEO A LIS EENTREE DE AR AR TH
%, HERICB W TRy v LI EEEYIE R S T 5 2 L 2 b GER D BRYBA & U
et o v ZH R HICHEA L CHBRYNRIZRENTH 2, 2 T TAMFE TIE, ~F 2 X
U UBEF P Y Y AT HER AL L <. BT ORI & 137Cs DfFEZE
g% ko, 137Cs {HY 8T 2 i o AL ic o W TRET L 72,

(7] HERAEAHSHEE 10 em FTo REERR A RINL 72, BiZ L = L% A#7lskc
Fyiet%, 500 pm D 3= B VIl LT E L L 72, RIC, 780 —F v — b (RRIRE S THREK)
DFIEICHE > T, FEHMIl-Q)KE 721 ~FHF A2 Y vEEF F ) 7 4 (5%(NaPO3)6, Na-
HMP) A cH#ERIRE 9 L2, 50 KO 200 pum DB 0EXY 045 um 7 4 L
2 —IC X VR TH A4 RCHE L. BESICET REERY Y 28 (137Cs) ZHIEL 7=,
(F55R] Milli-Q 7k ORIRERER) & @ (~F 92 %Y Vg b ) v 24, Na-HMP) % H
Wz R S 2 WHRIC X VRS s RO R E % Fig. 1 (BERRESTHRR) cxnxt
MRS, HE & F 72 % T Milli-Q 7k 5% & il L € R38R 13 MRi{L L [EIIEIC 137Cs
250 umBAFOY b - KLl ICEEE NS 2 e F R L2, HEEEY(OM) i
3% Na-HMP Dg# % Fig. 2 (KRME S THRR) 1R T, 7EFENC X 2 B0 Rasic
L0, 3 o0 HEHETRTIcowT, HRICETNZ SAEYE(TOM)ICH L T 1/4 2
5 1/3 BREO HEAERYINED Lz, HEROBSEL v LicowTid, HEEEYIC
fEE L 7= 137Cs D 20 %2300 L 72, MU B X S ic, SEFEIoFI I X b Ty »3 5%
F I, 137Cs Z IR LIEHED BT IR B 2 LIC X ) HR T EOREZMAL T3 C
LH[RETH B T LB oz,
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2. FK@wXY A b

2020 44 25 2021 4E 3 HE CICHIE 27— 7 I & 0 R X =30 G ERAN I X 2 B 2380
INTVBE LD, b LLIRFIEREE - RAMRESHEZ A>T E b0, EEOWMXEED),

[1] Z.A. Begum, K. Ishii, LM.M. Rahman, H. Tsukada, H. Hasegawa, Dynamics of
strontium and geochemically correlated elements in soil during washing remediation with
eco-complaint chelators, J. Environ. Manage., 259, 110018, 2020.04, DOI:
10.1016/j.jenvman.2019.110018

[2] H. Sawai, .LM.M. Rahman, N. Jii, Y. Egawa, S. Mizutani, H. Hasegawa,
Thermodynamic study of the acid-induced decontamination of waste green sand generated
in a brass foundry, Environ. Sci. Pollut. Res., 27, 20149-20159, 2020.04, DOI:
10.1007/s11356-020-08512-x

[3] R.I. Papry, Y. Omori, S. Fujisawa, M.A.A. Mamun, S. Miah, A.S. Mashio, T. Maki,
H. Hasegawa, Arsenic biotransformation potential of marine phytoplankton under a salinity
gradient, Algal Research, 47, 101842, 2020.05, DOI: 10.1016/j.algal.2020.101842.

[4] R.I. Papry, S. Fujisawa, Y. Zai, O. Akhyar, M.A.A. Mamun, A.S. Mashio, H.
Hasegawa, Integrated effects of important environmental factors on arsenic
biotransformation and photosynthetic efficiency by marine microalgae, Ecotoxicol Environ.
Safety, 201, 110797, 2020.05.

[5] F. Morita, K. Nakakubo, K. Yunoshita, M. Endo, F.B. Biswas, T. Nishimura, A.S.
Mashio, H. Hasegawa, T. Taniguchi, K. Maeda, Dithiocarbamate-modified cellulose-based
sorbents with high storage stability for selective removal of arsenite and hazardous heavy
metals, RSC Advances, 10, 30238-30244, 2020.08. DOI: 10.1039/d0ra05573e

[6] S. Barua, LM.M. Rahman, M. Miyaguchi, K. Yunoshita, P. Ruengpirasiri, Y.
Takamura, A.S. Mashio, H. Hasegawa, Speciation of inorganic selenium in wastewater using
liquid electrode plasma-optical emission spectrometry combined with supramolecule-
equipped solid-phase extraction system, Microchem. J., 159, 105490, 2020.12. DOI:
10.1016/j.microc.2020.105490.

[7] S. Miah, S. Fukiage, Z.A. Begum, T. Murakami, A.S. Mashio, .M.M. Rahman, H.
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[8] R.L. Papry, S. Fujisawa, Y. Zai, O. Akhyar, A.S. Mashio, H. Hasegawa, Freshwater
phytoplankton: salinity stress on arsenic biotransformation, Environ. Pollut., 270, 116090,
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[F-20-19]
Rt e 8% 7L Fe203 I X 2 BRIEE R ELBORE -

B85 B IRSE

gefEE G55 Fy—aAT7 - v=F
G52 3# : Begum Zinnat Ara
Z AWF9E#E : Rahman Ismail Md. Mofizur

1. BFERCR

HWHAKRER BRI A RET 28BA 4 Vv 2KOFROKZ RfEE R>Tw5, B
TEfE DN TV 2 KGREBIEA A4 v OUGEEMR -, WoER D IHEDEHE L, 12007 23 N 7x

EOREN D 5, £ T, WERNE, SHEPUS PR RBEM KRS b T, K
e Cld, LAl 2 LBk R DR HIM BRI K CESIEA A4 v OWGE - ifteHli 2 HiE & L 72,
RO T3 4 23FFE L - B E T LM Fe203 o &R L. As & Cr 4 A v A DWE
WK L 720 SRl OWFFE O HTH: Tl % LM Fe203 % FWT Cs MU St OWE FERZ 1T -

72o pHIO TCs A A v & p7 TSt A A VOWERIIRK L o723, WERIIIEF IO

WERG o7 (~0.6 mg/g), HAFRFE Y ORISR EHF LN oD T, KK OEY: TIIM
B> L EZ CEBEIT> 72,

WFge82 2 Tl BVE AL % > T FeOOH + /7 K72 &R L 7z, &R L 725kl SEM HlE
FERD ORI A X3 100 nm U N TH2ERDH» o7z, 72, XRD HIEHF D S

FeOOH Dl % T2 L 72

Cs b StrAAvoWEERLLL A, Eiffe pHIO0 TlX Cs DA E T 0.0 mg/g TH -

Te B3 St A A v OWEEIL 98 mg/g TH Y | % fLIE Fe203 X v #) 100 £51C 7 - 72, FeOOH
F 7 MR EHWTS%IE pH CHREZZL LT Cs & Sr 4 A v OWREEREITI TETH

5, 72, Co,NiA A v L OWEFEDITI FTETH 5,

2. FEwXY AL+

2020 4F 4 A5 2021 4E 3 A Clcffe 2 — 7 X Y R I N300 (FEEc ERAN i & 2 Bk 238HED
INTWE b, b LLIRFEREKE - ZAMEELIHLZFICA-> T3 b0, ZEFOMXEED),

7t 3. ERAN HE[FEFFEIC X 2R E N2BRICIEUL T DO 7+ — L X ) THEL & w
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[F-20-20]

BEORBEROMEYICE T R v v LTHR

WFEEE - B ILsE
HFERFFEE « 5H X
ZABEE T RH A

1. BFERCR

2011 FEDJFREHHK 10 FHOBBOSEEBRICE T2 HEDO TV —XRY) —Tu~vw X ) ¥
(Accinium uliginosum) 2E DS > 7 Z7EYICO W THHE L 72, 2020 4 10 Hick 1
2 HEN AE O R ERFEICHED 7 a~w X ) FRED 137Cs EEFIL, 140~524
Bq/kg TH o725, BEHTHNTHESD 7L —~< VY —(Vaccinium corymbosum) £E it 6.3
Bq/kg TH o7z, F72. 2020 4 10 Hic B 2 BHEEE. AR BNRIERICHED 7 o=
A XFHED 137Cs i 13, 24.4+15.1Bq/kg TH o7z, mBFRFED 7 n< X ) FHFEIC
F1F 3 137Cs DEATHREE, 0.134~0.435 (n=3), HILIEE TIZ 0.206 (n=3) TH - 7=,
72, BEAH EO 71—~ Y —BIICE T 2BTHEIZ. 0.0050 (n=3) TH h., {BHD
BATRBUCH AR 1~2 M < . 35 S W AT T 2 iU E 2 & 7 4 O AIFE R 2 D &
BEL DL EEZ LN,

2. FEELEwX) A b

2020 4F 4 A5 2021 £ 3 A Clcffe 2 —7ic X Y R I N300 (FEEc ERAN i & 2 Bk 238D
INTWBELD, b LLRIERESE - RAMEEBLEZ ICA->TwE b0, ZEEFORILEED),

73, ERAN HEFFEIC X 250 CHHIRE BRI T DO 7 4 — L X ) THELS 23w
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[F-20-21]
8 B IR ERARM T & O & v L DIRILTERE L frkithic

J AR A =X LI T AHE

REREE KT BA
HLERFEE - R =g - IR R
ZAWEE  MIH B

1. BFERCR

EA22 =10

2011 fE DR B — RS HUC X o TIRALES O FRARHT IS YA L 72U E£ 7 4 (Cs) 13,
BUE, MR EHYIIE, 1IBRIF 7x LICETE Cs icBrh L CERE L. — W I3L & ofiT
EERL T3, S, BRES I NGB WHEKD2 O IE. 2oy - B T T 2 [l
M Cs D3RR A ~ v FPRFICHH L. FIRICALiE S 5% < DiKitic —ifiz b & & b ICHER
35, Ikt oKIFEL D EERKICHW o TE Y | HEED D O OIEHE Cs D& D
KELHO 2T 2 LEDRD 5. AFTEIZFMD & DGR %l U 72 BE1E Cs Dttt & i
ORFIKIC B T ZHERBD A = X L2 ERBIICHL LT 52 L2 HIE T 5,

Jiik

xof SR I3 B AL TR 1K R B/ NED T O e EFRARICAZE L R 2SVE BERLTERF o — K
WCTH 2, ZOHFMIUIED b DFlEHIDIC X 2 U Cs DR Z #ERHNICHEE 3 2 729
iy BERA RV MBI Ry 7Y v TRERDITKMIC I 1T 2 HERRY) DEREL - 2T
ZFEML 7z, £72. 2019 SFREICBUHI L 725 U X 2 REBUEIER A < v O EZ W5
T 2720, BB L T — X DN R 1T o 72,

PR =4
1. itk 5 D 137Cs D i HiErM:

2019/9/9 O E A 15 Fi@EERF O E ., FiiE & FZiKH O 137Cs IR OBLHIF 2 & 137Cs
REOE—2713 2 HHH, WEOE—27 L ZNICENTELZREO Y — 7 ITHEEL T
52D bhotz, 1 EIHO Y — 7 13RI O TR H T OMFR B DR, BEYE o
AL, 137Cs 23t L Tw a e sl L, 2 EH O ©— 27 IZ AW IE O HMIC X
LIEFETHEOIRBTLED 137Cs DB EL - EE 2 Lz,

B 15 5 O FEO M E—Cs IREE & Wi E — RS E (SS) IR D BAfRIC DTt 2013
FICEHN I NBAREIZEAEED LD 272, 72 SS IBE—Cs IREOHRICOWTIX
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2013 E L BUEDO K E X IIPT V7225, 2019 SEDS528 & Y FIBICE VEIfR%Z 7R L7z, SS i
JE-137Cs IE D v 27V ¥ R FITIEHETE O ©, MENSKE 25 & SS oD 137Cs B
BINE L Tro Tz,

2. Hrokith o HEREY) D 137Cs

2018 AE & 2019 FFICFE N L 7= MK 351F 2 Y O 3 — <~ 4 ofE R &2 ik L, 2019 4 &
TDSSDEF 7y TEHEHELZE A 8.13-13.96%TH o7z, 2018 FELTDO 7 v 7K
12 4.6-8.0%TH 722 L5, 2019 4FED EFDA XY M X 2HEBOMERKE T2 C
Ehbdhrortz, FEED X5 ZAHWE 100mm ZEIHER A XV Mid, FiE 4 B D - 7225,
b X 3HKTD SS, EWHHESMEDOHEREY DT & A &% ) 3 LHEHITX 72,

2. LX) A b

2020 FE 4 A2 5 2021 E 3 HE CICiffgE 2 — 7 & 0 BRI n=30C Gl ERAN I X 2 BhaasBAED
INTVWEHD, b LLIIHERES - TAMEEIHLZFICA TS b0, THEFEOHLEZED),

723, ERAN H[FEFZEIC X 2E3CAHRE NZZBICIEBI T DO 7+ — L X ) THESZ 3w
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[F-20-22]

R PR DX 1 4 B 3 % ROk Al o MU E R Rk o 52 B RE o A

WroefREE -l R
HFIHFFE#H : Fauks Leanne Kay
AW - IH BHE - W RE

1. BFERCR

T ®IC
Vi 35 PRI DX B A3 0 1 3 2 P B v b U S U 0 & ZRIUR AL R D Jh I8 & A oy IR e 0 3t 7
OHRICHIET 5., IR 726 2Ll cd v (B 2018). % < owmiEar., HiE
LA AR YR o BEHLEIEITFE I 35\ TRIJT R & LT RAE DB 2348 B IR SR I 7 3 2 i
M23538% 5 5 (Tsuda and Ide 2005, Tsuda et al. 2015), Ffic s REE X E B L % 0 JEH
DAL ICHIKE A2 4 o 0 25613, Zh b ko RIAK 2 BRI RIEE 2 %5 & 3
2 L e EEAERE 25, ERICEA D7V — 7Tl 2019 FEEOWFETA 7 FIConT
IS O TRETE D & 2 Rt A3 e R EEDISELIIC 3 LT b 2T e L DT L 7z,
RFFEFCDONZ =V % X YDFMICHHN 2 2 &2 HIIC, 2 oM A5 3 2 i fa 4 fF
(ATF. X< A, VI7ABLCT VY7 4) WRICL Tz,
MELEs L 07
Pl QR it 2 s & LR Ic i il 2 Hholic . fa B IR 13 #iRiic 35T 2017 4ED o
2020 Fic o CTERIf I Nz 4 L 383 iR 2 BBt IcfEA L 72, o 2ERIE O R
PR, ERLERITFE (e.g. Yamamoto et al. 2004, 2019, Watanabe et al. 2018) T3 RHEE
{E32IbavyFU7 DNA DY P27 Ba s b #lERNRELTED, T0LETHEOH
B & MG A Uy e R DX % & o ] 1R vy b 1 a2 i g D £ [N o0 i T 14 12 D s CRF
fili 3~ % 72 9 1< b AWFSE T I [FIREIR % 0 RACHE R D e 2 17 - 70
B L OE%E
A7 F TR 52 ~ 7' 1 £ 4 7' (e.g. Yamamoto et al. 2004) D 9 H 12 ~ 7 v % 4 T HHH
ENZzDIT A, WEEERIHL 2B 7u 24 7 2 2iXiiz, 5122 D07 m
A THRmHEINZ, Y~ B0V THEEH 27 ~7 v &2 4 7 (Yamamoto et al. 2019) @
b 5 oI, FHAT e X4 T 3 oI Nz, 4T F L INERICY v AT
RN CE G B rEM L <h 0, EEE BRI MEREE 2R3 FST (0~1 @
% & 0 fHA T SEIGH L3R ) 124 7 F5EHI(0.590) & 0 b B S ATk 0.239
THotz, V74 THIATIHIE D Watanabe et al (2018) THEEINTWDE 6 T X[ 7
BLU 5 20FEINT v x4 TR TN, HEEE 7V — 7 CiEE ) {00 & FRE
fili, I L /== 'y 77 4 (FIH S 2021) TIZIEETOMEEBHHA T 24 TERR LT,
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AT o2 4 713 1 HEEGEC T 2EER W S R0, BEROER 2 & 10 R b i
NTHEY M 3FETOHMANT v 24 T XY HISEA SR L 23bh oz, FF
v 7 A @orcoREREER» . ch ooy v 74 EFITHERTSA T VY 74
WML L7250 57 ) BB T o Bt L7z 2 L 23R X 7z, Watanabe et
al(2018)IC 72 b\ 7 7' A JR DB LR % 0.76%/100 JTE L § 5 & #) 170 Ji4ERTI
L L728EFTH Y, K & PRI o8 VIR LIt 2 BI7E £ CFF L 2B ERITH 5 1]
REMERS® 2, 2o DFERICOWCRIREE b Hith | & A & OFEL X ) 3l
ICRHli S 2 B3I H B A5, AR E L7z 4 FE T ClmE RN % &t B g 2> & HolsH
AR Iz, b0l & oMREES X020 BIIERZAM SN TL 0
AV OFR Yy P AF Y FTHLAREERATRENT, S NbDT b, TD KD hAED R
HUECR T O HERFICBCRE U 72 RERY 72 4B 2 R PEOR 42 - 7B 0% i 5 IR 1 DX 0 oD BRE IR 1 1%
BETHLZ BRI NT,

2. LX) A b

2020 4F 4 A5 2021 £ 3 A CIChE v —7Ic X Y R I N30 (B ERAN i & 2 Bk 238D
INTVBELD, b LLIRWIERESE - RAMETEDLIEZ ICA->TwE b0, ZHFORILEZED).

723, ERAN H[FEfFZEIC X 2E3CAHRE NZZBHICIEBI T DO 7 4 — L X ) THES 23w
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[F-20-23]
PHITS FHEIC X 3[R FH KT S #7213 < BREFTHE < o &iaH

MRCPs AMERY v 77 v b ADOFEHAILK

WFEIRERE « Ik
LT E - s h
AW AR S

1. BFERCR

JR T ERROBEEE > 7 A (27 LR—Ab &) Ziife L7z SPM,PM ic X 32 N
A E K REOHEE, & O ICHIANC TR L 72 5 2> & DA IE < SRE D HEE 25658 H i1y
THd, MEPREREFERNECI2E T — 22 A \kR7erT7 7 v a2y T LB Y
a2l —va VEMRIC X 2 UL IC X 2 M EFHEi~D AT v F A —x L L GHE S ¢
%5 LT, AT R IRk IE < DHEE B RNICIT S C e 3Tk, T KERO
BRAEWIE RN I Y CORESREREL L OB XN B AR H 5 2 % 5AE I 24t
THIUNTE L, 2D OFHHIREERE 2 EMT 2 LA TE 2, T OMEFMZIT S
oic, EVFAAEY I al— g ViR a— F PHITS @M %M~ AMERZ 217
7Y FLAERREL T, ZOHEKART —&IC X 5 FHE AN DD 75 U Rk R E 28]
BErERER B IC BT 2 2 L ST & 72, HEd PHITS 13 version 3.23 (2021 4 3 HHlE) &
Y, R, ERBEHRI~DIER Y BEE o T b, RIFFEEICIE 3 B WS %5k
AT, MATEE WS To X% ) paBNAGHRESEEE 2 HE I AT, ERRAET
7Y MLAT = R FHICRA 2R REZ 5, £7-, BEHEEEEREZHET 27201
3D CAD (Fusion 360 & Rhinoceros) izt & SuperMC @ CAD Z#i% 1T\, K% 7z
STRAREME T2 LB TE Iz, EfEMZaKRY = Mesh-type V 77 L v AAKT 7 v
k2 MRCPs % AMEET NV ZGHEZEBAID AL LA TE 72, UAKRER) TVICX 25
K zs AR 7 7 v b A28, 4, HEEAY (KOREA) F— L koI h, chETo
NS % EEIC R TE 2 X9 1Ch 572D T, 2D 7 7 v+ L% PHITS fHHEZEM
ICECE L, JRT 1 K ERER O REEHR > & h R o B3 ofEE S 1 2 803 CIRILE HEE
i LooH B,

PHITS GtHEMREICEB T 2 ~4 7 u K A b ) — ([t-sed] £ U —) & Track Structure % &
AB, ZNODBENHERH L CWE 2 e 2R T AR TE L, EVTALEY T2l
— ¥ a VEMR T, B —o—2 DR 2 # 2 iHIC, VBN ERR % T EMICAD
BT, WRAREZETT 720, fHEBRHEARENC AR ER>T WD, Z TICAKRR
JeNT7 7V AT =20Mb 5L, FHEKES Vo2 R kb, COMBERERRT S
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7o, FHEHEOWSIL (X =—a7{t) CTORIEBMAL KL, KiffFETiE, BEFDOIE
BRI 7217 1272 <, Fusion360 25 MeshLab ~fEH X ¥ X v > o257 — 2 %2 HEEE
TT2ZERTE, ZOMLrH6 STL 77 A vE4EKL, TetGen IC A v ¥ 2 &R
DR—2 L% ele (BEFE) Lnode (/ —F) 774 r%4m L, MC 3 D phits ~DHL
DIAB D KR TE B2 L MR L 72, WHEMER vy v afbicka A XY —
WAl (WEROBEAR YY) &, WEEA v 2Thwy, FIZIEEMAy v ahEDTF — 24
o T-A7 74 ViR ~DBWc L 27—/ 7a—%c& 7z, Zhickh Ay va
i (ANRPREER) OfRETRET, MARHE (Ko eflozy) 2HFEFs LT
5551k oT, BHEOKREVCRIZERZER LICAERN T EATEL LX) ICRS
7o

2. LX) A b

2020 4F 4 H2 5 2021 3 HE TR Z Vv — 7 & 0 KFK I 1725 GitEEic ERAN I X 2 Bk 23HH
ENTWE LD, b L RMRARERE - ZAMRELIHFLC ATV b0, ZEEORLEED),

WA OIE) feBf, BRER, BEEK, thABEM, S, felist, SRz, ik
JR—ER, RHEENR, ERMY =7 v 7 P15 2 ke L 72 KRS 4 X cohiE 7 RE KL
SRR, T EORASR TE EA  SE R FE R R R 2019 4R, 17-24 (2020)

723, ERAN HEFEIC X 23 XA E NZBRICIZU T 7+ — 4 LX) THEL 3w

http://www.ied.tsukuba.ac.jp/ernc/sending-paper-information/
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[F-20-24]
KT 71 2 X I OEFERIFRET %2 Fl 7o AR RERHiM &

EFEHOHA

PFERERE 1R 5
HFEptFEHE P EL
ZAWIEE =il B

1. BFERCR

(B 0] S SRS R D — 2 TH 2 23, HTIEEGER s X OsA R~ D
A0 - FAE I BT B B I A R 3% v, B o Tl IR X V1R S 0 B AR R o fif
Friciz, HROBIRICHIE X v zn v ARTELAE %2 v 725l b BEATRTH 5, Z
T CARMFZETIE, 2012 45 & 1 5 RS IH M X 3N ke L CHEER - BRAGIRTE L T\ 1
KT HARIKETOERINZIEREZ TGS 2 2 & 2 HI L LT, JelhoIE#E M0 2, 35
ZERE L~y RPIFICT H A X 3 0 RFER T O R AR O 3 X O [FEFEYE 1203 5 14
S ZRGRE %2 BT L 72

(bR B O] BAERE 7 /70 R 3 1E, 2012 4E2> 5 2014 4F, 2016 4E3 X 08 2018 4EICHE
BFFIHERIXIENIC Ty —<>v b Ty 72T L 72, K113 FE EERER 5
FELL ., v v 2K FHAERIEIRIC CRIL 7212, A b e — TR L, IRIRE FRIC TS IRTE
U 72, SR o IE 8 R 13, SiE T 2 Bl L FITC-PNA 3 X (' DAPL IC Tk e B a gt L,
HOCHEMETIC TR Lz, BERMGAZHBICL 2WET A X I T O ~DRARED
S L B 2 BRE L 72~ v RO & AT T - 72, FIRERIGRINZR IC B0 2 B4R T 7
F R E, FREAHILIC T L, @PRINEERAEIC IASe (BT 4 v b v v iliE+eCG) %
Beb UCERIN L, 92hE2 0 2 M & co IR o Fs 43 % G L 72

(R55R] #7727 A X ek » T, Bl O EFE2 60%LL E T % iR 73 5
TENRTE, FHTOREDOIVEEIL, 80%LALEAIEF CTH Y, BEIIED NG o7, R
@ﬁ%ﬂx%@ﬁ%\ﬂ%E8%&tf ~ v ABEAWEREINF~ DR AR ICHE &7 1358
Db NI o T, HASEESG OWK T 7 2 X INET RN L 2856, BTE, %%iw%
HCh 503, 21~45%DENIE T 2 MBI E CEIFEAEL 72, ULEofRI Y, #KT

2R I ~DOUF KA, FRCHE T OB 2 2R I3 Rr S C w2 2 L L T L 72,
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2. FEEWXLY Ak

2020 4F 4 H2 5 2021 3 HE I 7 v — 7ic & 0 FRK I -5 Gitieic ERAN I X 2 B ak23BH
FRENTWEHo, b LRMRAREE - ZTAMREEILZFICA-> T, ZIFOMLEED),

Komatsu K, Iwasaki T, Murata K, Yamashiro H, Goh VST, Nakayama R, Fujishima Y, Ono
T, Kino Y, Shimizu Y, Takahashi A, Shinoda H, Ariyoshi K, Kasai K, Suzuki M, Palmerini
MG, Belli M, Macchiarelli G, Oka T, Fukumoto M, Yoshida MA, Nakata A.
Miura T.Morphological reproductive characteristics of testes and fertilization

capacity of cryopreserved sperm after the Fukushima accident in raccoon (Procyon lotor).

Reproduction in Domestic Animals, 56 (3), 484-497, 2021. DOI: 10.1111/rda.13887

7%, ERAN EFEWFFEIC X 250 RS N2 BRITIEA T O 7 4+ — L X ) THESC Z T w»
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[F-20-25]
BREEH 7 F VI X 3R € = X ORRERERR 2

FTEHERTE T F U RRHERIC X 5 IREEHERE

PFFEIRERE <] s
HFEpEE ek Wi -\ LA
ZAWFEHE KRR BA] - IR

1. BFERCR

(5] ‘EOEEH I T RWHBEERIGTRIW R (R ERMERK © £ 2000 i
LB T 25K RI DR A WEEROE= % (RELESAEHE) AeEcKE L w5, 45
B ORI FEITEBOS R & L R R CVH RO KT EGREL <L DRIE D 72
RI DEHE=ZFHCTE R > TilE 2D T&E 72, BIE, AWETF—LTIE, K
SREFHERINICE D 7 F v EBPHETE 2 2 L 3R L CE -, L2 L, ZOEHE=4
DAL, BURHROINTIS IC X > TEML TH O A+ TH %, Bl =2 0%Efi%
MEFITAT 5 STk %, RV ERINICHED 7 F v (222Rn) Z W T T2 2 L 2 HI L
T3, 2020 FF 137 Fve=2 2L L, R 7 FUIERPENI Py L Lk
7T = 2 OBFEZICHEND E 5 0IRET 2720, EBWEARFFCE 2BEICD
VTR L 72,

[ﬁ%f] HEREZ Fvor—2 (121) itk 7 F v iifEf e LCea 7 PRI 4 A%
EL., 7 Fv% 48 FRfLlMEEE L 7z, [AIRFIC AlphaGUARD (Bertin Instruments) T, &3
7 Mﬁﬂj%%lﬁllliﬁu 6 R D3 7 R v RIZ[1] 2 ko FHEfE CS (Bqm—3) & L7z, %72,
B MBI OWT D v a T FEHERIGT 6 B0 EE ko, v¥a T Kk
PRI, WAL v FL—% ([ vRAZX7u—7F X, PerkinElmerInc.) % 15mL %si0
L. 1.8 HiUE®R. ik v FL—>a vhv v & (Tri-Carb2300TR, PerkinElmer Inc.) T
HIE L7z, ¥ a7 MRS 4 K0 O P T 8 VIR % KROMGEEE C (1 377 A — P vz b
D Bq#0) & L7, FFIC AlphaGUARD CHlliE L 7= B L i 4 2 2 & ©, ¥ a7 PR
HZR~ OHTHEE DB IC OV THET L 720 & 3 7 FRINBORIERILHTKF 0 7 F v K
1B CHEML 72,
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(RS- &%) 7 Vv (13 A— a2z 20~33kBq) D, HXEE (30~
90%) IZH\ T 48 v 3 7 P92 MR L 7= BUEFE 12 o\ L HEHE(E & o HIE 24 D%
ZRKD, 95%EHEIXE Z RIE L 7.
FERHRE & BIEZ 1T B T, RHIERE D I5%EHXH 2+ 25% AN [2] cH it HEzZH
e Lz, LEX Y, vaJ FERHERT 48 IFHIRER L 723856, HAHRE 26% & 74%I1ck
W, va 7 MREGCHEL 72 7 FViRES AN TH 5 2 L ARSI e, 24 H
WS D FEBR T IR 90% CRUEAS 15%I84 3 2 L s T T 3 23(3]. 48 INFfHilERzE
DAEF TN 75% %2 5 & K& CBEIMET 2 AlREME2 R I iz,

[ 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] Timoto et al., 2005. J. Environ. Radioact. 78, 69-76.

2. FEEEWLY A b

2020 4 A5 2021 £ 3 A TR 70— 7 X D FFR S =530 GiffEic ERAN I X % Bk 238
LINTREH0, b LRIFEREE - ZAMEESHLZF A>T b0, ZEFOMIZED),

Shunya Nakasone, Akinobu Ishimine, Shuhei Shiroma, Natsumi Masuda, Kaori
Nakamura, Yoshitaka Shiroma, Sohei Ooka, Masahiro Tanaka, Akemi Kato, Masahiro
Hosoda, Naofumi Akata, Yumi Yasuoka, Masahide Furukawa, 2021.Temporal and Spatial
Variation of Radon Concentrations in Environmental Water from Okinawa Island,

Southwestern Part of Japan. International Journal of Environmental Research and
Public Health, 18(3), 998. https://doi.org/10.3390/ijerph18030998

7t¥. ERAN HEFEIC X 23 XA E NZBRICIZU T O 7+ — 4 X ) THEL 3w
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[F-20-26)
LY FATA TR ERED AN A2 Y v 7

FikDOBR
Wroesk® @ EAM
HEREH  2E AT
=AW R

1. BFERCR

2011 4E 3 HICRAE L W ES R RO FRIC X > TEREFICHIE & Wz ittt v v 40
REZBEEHICHERE LCw 5, FRIOBRE T, BRSO ofMkkn 2w, Bk
vy LEWE L BEOWRA, HEEYOBRBRESBRRIN TV LD, RN RE=X)Y
VIO FEDRBELE TN TS, R TE, INFROBEEY v v L DR ZEMES) % 0E T
22 REE LT, 2011 25 2015 FICHIAEIERFE D SERILL 72 4 4 4 Bl
FOEHER S 7 LB HIE Lz, FER, 2011 F IR L 23062 5 138 T2 b\ E DA W»
#iPACT 137 Cs 23 7z 23, 2012 AELARRALA AL oM s CHRHRAR L T CTh o 72, %
NIcxH L TSR D% { o <id 2012 LA 2015 A ICEREL L 7250k £ < 137 Cs 23
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The Kuroshio, as the main western boundary current in the North Pacific, plays an important
role in the material transport and greatly influences the ecosystem in a large area. From
previous studies, many researches about physical processes between the Kuroshio and
marginal seas have been conducted, including the exchange between the atmosphere,
seawater and sediment. Through these processes, materials get redistributed in some areas
and are transported to other areas during the flowing of the Kuroshio. However, little
quantification result using chemical tracers has been reported. In this study, samples were
collected during the KH-17-5 cruise in November 2017 and the NN464 cruise in July 2017.
The water originated from the subtropical mode water (WO-STMW) in the WPBCA was
identified and related typical diapycnal/isopycnal water mixing processes were quantified,
based on the interdisciplinary research combining the physical observations and chemical
137Cs tracer (deriving from the Fukushima Daiichi Nuclear Power Plant accident). More
than 30% of mixed water originates from the enhanced turbulent mixing in the STMW layers
in the Luzon Strait. The DIN flux and transport via the WO-STMW layers in the Tsushima
Strait are evaluated.

Keywords: 137Cs, water mixing, STMW, Kuroshio
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4.2mBqL-1, EHJIlH X OFIR)I EFfRics Tz, 221 0.80—1.4mBqL-1, 1.2—2.1
mBqL-1 DWEEHIFHCTH > 7z, ATFE 137Cs I, PRI o B S IC BT 1.9-2.7
mBq L-1. #HHJIL. BB X OCFRIIcEWT, Z2AF 1 11 mBqL-1, 0.33—0.39 mBq
L-1, 1.39—2.59 mBq L-1 O EE&HH TH - 7=,
TR DIRTFHE 137Cs HEEE % H/KIN D 137Cs L& B O FME TR L 72, 7ATFHE 137Cs
REE/137Cs PRI, FIRIITcmd &< (0.86 —1.5X10-4 m-1), FTEERJI o 5
(3.0x10-5m-1), A¥A (2.5X10-5m-1), HrHJI (1.4X10-5m-1), EHJI (5.8—6.9%10-
6m-1) DIETEIP o7, 2D LHh b, FINTEWTIHMOFINC T, WIS
L 72 137Cs 23iEfefg & L) IDKFIciiti L e 3 WlmNIC H 5 2 & 2R L T 5,
INTTHLNT WD 2012 FELUBDOAGRE 137Cs IREOREL{LDT — 4 L HbE T
BT L 724G SR ATERE 137Cs I/ 137Cs i BT, BB BIs Icild L Cwi, Zh
ZDWJINC D TRD 72 ez, EH)IcRd L (1.7y) KRR (2.5
y). AR (7.7y) DIEICENERDZ A SNz, DR 0E T, FiBDAETFHE 137Cs
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B /137Cs BB DO R/NEBEHE L TW 2 H[EEW S H 5, S8, 2o omJIEIic A b
7-VAT7EE 137Cs EE B X R OB W ICOWC KR ER 2R T 20 RH 2 L #2125
N5,

2. FEEWXLY Ak
2020 4E 4 A5 2021 4E 3 H £ TICHZE 2 v — 7 ic X ) R X hziisl GiEIC ERAN IC X 2 BIAS RS

INTVEHD, b LIFIREAREE - ZAMRE LI HLZF A>T b0, ZHEFDOTMLEZET),
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1. BFERCR

FAKRICHE L 72Ut o v 20, BRI Icog ., KItic X b B8 L. Titsic i
SBES B FNHEREYI R ORBUR T > 7 L2 % WG T 2 IEIME 2 FFE S % C L X, FERDIY
EDOIEDBIE A DBEETH 5, T, HH OIIEERNOIIDKRICE T, EREY
2T TR, AEEYIC D BEE > 7 A0SGE L, BENCEHS T 2 vlRetE H 5 2 L 2
T L7z RifgECliE, BRI OBELICEETNIHFEIEYDO S b, FrcAalda
DS INIET 2 C L 2 HE L, EEMNE FIHEMEE (SEM) & X UNEETE 7 P
55 (TEM) B8 %17 5 720 #GF. WKL, ?@ﬁib\Th@ﬁJFﬁE@%ﬁ CiE, JEdbic 5 22
HutEZ L7z, 7. TEMOWHER> 6. ARANTRICIE, Bum 4 XOBFRS b |
Z DT X Yl WEERHDFEE L Tz, BT, mﬁﬁ}—ll_ fiti e R TC R AR B 23
FAMEREZERHL LR o, TNLOFERD S, MG OKRNIZ, BYL L. kit
BYNCEE LT B ATRENES B 5, F 72, BERADS MBI NE ~ O E R v v L 05 H) % 2
X3 L L b, BRMEDOZE A RIAE Z 8N X & B2 > v L OGS B L
L CoXE Z R rlREtE2 Rk S e, Sk, BULEBRYI O Z[FES 2 2 & T, K
AR O ZH O 23

2. FEwXY AT

2020 4E 4 A5 2021 4E 3 A TICHIFE 7V — 7iC X FFR S nizaansl GilFic ERAN IC X 2 B BHES
INTWE LD, b L IFFEAERE - RAMEESELFICA > T2 b0, ZEFOHLEED),

73, ERAN HEFFEIC X 25 CHHIRE BRI T O 7 4 — L X ) THELS 23w
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TBU PR AR TS e D Bl

PFFEIRERE  ARA I
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ZAWEE - KiE AR

1. BFERCR

EEETI, MUHsciiEsnzy ¥/ 7 7 ~Th MR EERE 2K % { B
22RO NT WS, ZDJRRO—D & LT, i nizfEiks, g & (3%
I ROREN R 2HIE» OB AL CE LR Th 2HEEELZEZONS, COFRKD
FRIIC I, REBRICE W THIBROBIM AL EORERE T3 002l 2 0821 H 5,
Z I TCAMECREESRNTOY ¥/ 7 /~oBHEARIEEST 2 7-01c, 2hE CfF
BRI B W OO RS &2 JE L € ¥ ko RERE AT, mMERoY ¥/ 7
=il B ) 2 BEENERBEZHO 2T L 2HAE Lz, BERICEWTHEL 2
vE )72 172 ik, BXO, BEENICE T 2 EMEEXHEICT 3 720, HEor]
REtED D wIREIROY ¥ 7 7 7= 10 k2557 4 DNA Z#ii L7z, 245D DNA
A UEREEZ W LR, T b3 F ) 7 DNA a2 v b o — V58 % L 7= T
kY, 11 o~T e x4 THBH L7z, [FfEE 2 A B HRE & 58 L 72850
EMBHENT T, Y B\ C 3 0 OEBIERMEE X 7223, iR RO /A
137Cs #RJE L ST O 137Cs TEERICE WK EBERWERBcEEARZEIIR S ik
o Tz,

2. FEFREWL Y A b
2020 4E 4 A5 2021 4E 3 A TICHIFE 7V — 7iC X Y FFRE nizgansl Gl ERAN IC X 2 B BHES

INTVEHD, b LIFIRAREE - ZAMRE I LZFIC A>T b0, ZEFOHMLEET),
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1. BFERCR

SRR TR X o TREBUCEE T L 72U > v 20, )1 %58 U Ol Ic s &
T T3, HE2L 10EIFEL X9 L LT w3 A, Mkl T3 EERMEOFEIC
X o T, EICE T M) o EomE RN TH - 72, BES —JRFE oLl ciEfEs
72 O EERE O RSB NS OB, WIE 2R L 2m o8 % %) 5, 2014
FEOMNH OB £ > 7 LIREFFLIN EHBEHNORE LD dEmnC aEfi S
T3, ZHNEMITHIC BT, BN E2 > 7 Lo A4E U Tnd 2 8 2R L T
%o MIHD O IFESDORIES L > ¥ 2 O fHRERE O E BN REEZ HW & 3 5,
2020 £ 8 H 27 HB X W12 H 15 HIZIBHIC BT, iEAK, EHK, RO EZ{T-
Too TRIIARARICEE L CEBREICR B IR Y 00 BRI X o <L [MIBRK Z il U 72, Kk,
K, BRI AR, AMP EIC X o TR L. iR/ NER T RS TRUR T
v LR ORIE 1T o7z, 2020 4 8 A 27 Hick1JF 5 Cs-137 B 1%, #7K T 2.6mBq/L,
787K C 20.6-23.0mBg/L. [HF/K T 82.6-85.5mBq/L TH - 72, I D Cs-137 JEEE & 58
f13% 0.43(/day) 2> HHEE L 727 FE~D Cs-137 7 7 v 7 A1t 5.7E+7Bqg/day TH »7-, F
7o FIBRIK @ Cs-137 REEH b KD L HBRAK 2 5 I~ Cs-137 7 7 v 7 R
3.8E+7Bq/day CRILA =X —Th o7, £/ 12 A 15 Hick 1} % Cs-137 X, #HKT
2.7mBq/L. /KT 3.9-11.6mBq/L. RFE/K T 84.2mBq/L TH » 7=, K & [HbsAKD Cs-
137 413 8 H OBIHIFER LB W37 o 7225, MR D Cs-137 WK T LT/, &
DK FHAEFAIC L 2 b OLZE[MAEICL 2O ICO0nTIR, SHOBEHEREE 75,
IBEHEREY > © D 137Cs DIFH O ATREVEAMERT S T 2 23, EENAEEICIZE > T
7\, IS 31 2 [k Lok D ETF 137Cs O RERINZL 2 BT 2 2 Lic X
> T, WMIHICE T BB 137Cs 75 v 7 Z&MET 5, RIS~ TR O KM D
TR L HERE ) D1 EAK DA 137Cs IRE OB AR & 725, X Hici)IKiH € 7 v
XL, I IC B 13 2 I X 2 8FBE e > v 47 5 v 7 R % 52 fHEEEE T v
IC X o T, HEHOBGE Y Y LBE OB ROFHEZIT I .
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1. BFERCR

WA, 2019 EFEIcT v 7Y av ey —r v RICL 35 ) L FOWELR % HHAHETH 5
e xN LTz, YLTETII PCREVZIEAR. TV 7V avy—r v Ak hEATKIC
¥ s PCREWEZ TR COBERIN 2 XKy =7 VAT =2 h0EIRT 52 L AT
%, LT OHEERH %7 7 L DNA 2 b 3E T 28561k, =7 Y v O PCR EIREY) %
RBAELCT v 7V avy—r v R2EMT 2082 D 5, SR, 8D Exon ® PCR
DBREEL 75, 2019 4EREEICIE, 10 EREOE W7 74 1 v 7 iE %> DOP-PCR o
G Z T L7228, 143 Exon RO EWIEIREYIIE O kd o7, KRNI, Exon &
LIRS S A= —REE L. 48D PCR 21T CHIBEY %152 2 L 58EFDT v
TV A= VAR ETH D EBREINTZ, LD Exon ZHEIET 27200774
v —DaARAMI, FIA4v—DIERELEMHT LT bNE 720, 100 FREDERT
A=y MCT 50EE LR, T IciaiifEs® 2 L FEx 7k, 7L, 7/ Lok
IR PR BZHED H S0, WMIBERED G TENIBE L 75, T4 1d, 2019 FREEIC,
PCROBEERE L, 2 A POEWTEE LT, 163 L W W T 7 4 ~— DiGH % it
L. Hikt LCalggEo b 5 2 & %R LTz,

REEIT, SORHEEFD L7010, 7747 =Rt NLAIBEIC X 2 BEEAEEE & A
75, ERN SRR IEEONLr o7, RBR L LT, MRERERZ fJREIC T 2R R X
—VEBERLAEMEE, 774 ~—Mili2d 5 HBREOFL—-TEERL GG, 077
4~ —CHIREERES T 0, FREIED \TRETH 5 2 L B PHERICE W TORB S iz, Hi
WT, ZOAL—THAN %7 ) L ECBERT 70 27 L BER L, £ DBERICEOWT 110
MOT I A~— % L2 22 Q27 7 LR CHWIEL 72, CofErL, 1 —
TTIA—FHbZic Xy WEEW T /) LD T v & LI & R - T RTREIC 7
32 ENRBEINS, KIT, Exon Z#RR L L-BEZRE L7225, WR L & 2MHL— 7
BeHiZ7 7 & b 64k ML T 1 BIFLE L 2> &34 3, Exon MRS 3B ICHEAET B &
M2 o7z, ZOXEE LT, i — 7TRHORA ZEBML 7= 774 ~—%3{TL 7%
L ZAEOHER CTRBRE OGS IN L 72, Z D729, 5HGIC 3 & v — TS %R T 5
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T4 ==t —7 75 4 <=—)T Exon DIlE#AASZ 2L & L1z, TOREET, TH
ARXIDT ) LDNADBTTIEAR LT 27290, 4 XD 7 1CTD Exon ¥lig % i —
TTIA—TEMLIZe A XD GML A Y 7 ) F ¥ F=v REIRTFT7 Y VIO T, 64
oMy —77 74 <= —%FR L TR ZAA 7L 25, 63 HICONWT, ®EETOFR
RAEIEZED b Tz,

INLOWRIPO, THARIDERTFEMET v 7V avy—r vy 2xHwTiilid 5
JiEE LT — 775 4 = —IiC X 3 BIEDEMEDRIE X Nz,

2. FELEWX) A b

2020 £ 4 A» 5 2021 4E3 HE TIFFE 2 v — 7 X 0 FR S hzim GiEFIC ERAN i€ X 2 Bk 2381
MINTVEHD, b LIFIRERESE - RAMAESLZF A>TV b0, ZIEFOHMLEET),

Kayama, Kotetsu, et al. "An improved gene synthesis method with asymmetric directions
of oligonucleotides designed using a simulation program." BioTechniques 69.3 (2020):

211-219.
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OHTH | FFICE O ZHIIBEHEME O ERFHER S W L WO FRIRIN TS, 2D
FED 9 b CRICE WIHREIEE 2 R+ b0 & LTk, FicFo )/ 74 VEHRERED —
HEOMEIC XY, BIREEET IFEBELETON T2, ZhE T, KES0EIRETH
ZHTAER (b2 Y 2 78) K20 Tid, BEHEYE OERFFER 2L bhr o Tk
Do ted WEEEOHFET—H P ) 2 7HOEOWEEFESHO 22 & Zro 7z, AW TILE
575 MY a7HERMBE LT o OB F X ORE-FE L. I L ofUEYME &
BrREAHO T2 L ZHNE Lz,

BT E

UTOTPECTH o708, FillanF v AL RIck3ERD Y, HHATNHENEm T
T, YWD FERELSETTE R o7

7 BREEWTZEATHE B B D FEFRFFE -4 b (BEFHE T OREI B 1B \» T, SRkt
ARPFRET L FHREINZTHABIC10 ACHAFELFERL, F > hEOIED FHKFI
WET 2, 72, SR L4020 I RET 3, RELAZIN V27 - 2D
Bl d_TH vy 1) FHUEARR. 2) BURREREHIER. icaEl L., JZhEL DNA
7 —2IC X 2 FEFE B X CHEHERE OMIE 21T 5,

Ffti R IH

PPNV AR T X e o 7272, ENZRHEEPIREICRE SN TV 2K 12 TRDO 2 D TS
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- [Fl MR GRS i) 2o EBEREI TR S

- F s T4 Y ERFESHIZRICREI LTV

- RS IR FREERETRICEREI LTV S
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MEOAPICIES &, B4T 25 0B MARELE, 2055, ks v Aol
EICH R R TR 20 A L v 5 &fEp b, 2 vy (Russulanigricans @ $H7HFY
NT RN = 2T HR 2 2R OWE R FHEL 7z,

R ER
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137Cs ZMH L7z, — CRES FRFRERD 2011 4 7 HICHRES W ks 51
137Cs Bt & N7 o 72, % Dk 2011 48 10 AHRE DA & 12 68.5 Bg/kg (DW) @
137Cs 2 X . X 0 ESEOMRD & X X HICEEED 137Cs B I, ooz b
Do, UTOMY) HFREL -

OtAR & DA (HIRE) THh2 27 u Vi, £ ARED SINE TD XA LT 7D
H5;

@7 u Y ICRIGICHET 27 77 2 7 U 7 5% X 5 IR ICERT L T Lo
% AlREVED D B 5

@M & O DItk - 4 - AR E & HICE B T & O, BIE A L 2R OB
Mt o v 2 OBREIEIR IO 73 B ATHEME DS D B,

2. FEEEWXY A b

2020 4 4 A& 2021 4 3 A & TP 70— 710 & Y SRS =i (BFEIC ERAN 12 & 3 Bhsasifa
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(5] BEESUMOEEO~N Y F Z(EEEY) IC BT 212 v LOEMEREIT, 15-17
TH o7z (Tatedaetal., 1998), HEHMHEFYIC BT B> v LRFDH N L5, 2012 4F
LARE D i BB K IR EEAR T I SEEHEBIY) & kP @ & o v ZIREEDBIGRIE. FHl AR
DIFHHRFEICE 2 & AE & Iz, AKEEE RO FRoE - SR IC B 2RI, k)
AR CHRATRECTH o7z, L2 LD 6 BIKICER T 5 XV b 2CREE Zibivk 3 5 /)
RIS 3505 2 U E € & 7 LS 1L, 2018 fRICE - CTh . MK A & HifF X L 5
FEEFTETLTOWARY, XV FRd, BEOSEERRE s v 22 &R ICAR
LTw3 b, BllEhTwd Ry b AHREIT, BYEEE R 2 BT L 7x VB g
DhREUAREEDS H B, 2 2T, AR TIEIRY b AP O TEY > 7 4D 5 bAEYBIT~
DEG I ERD D,

[571] 2018 4F 1, R EIRF TEREUMTF A D= v b Z3EHT 0w T, @Ik BT L |
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BHER T v =A< 7 b a2 — 2 THE L 7z, 155 07205 R & | o niatkl b i 2
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WRAGH IR X DR L 72 MRERIVTRE AR I A BRILL . Z 5 TRV D DIV F 2%,
A gNFTHRILL, TR E U 7z 7716 TR~ 7z BT A(E 3£ 13 5B ) Hh T 92 AT <
HIE 1T B IRK AL SOV RERIE MR T, F 72 A7 b AT ISR A 03T - 72,
(RR] HE L 72k it 2 o 7 2RISR LT, 2018 FDEBIRFE DRV F Rk
F 2 U v LD B AT DR GRAFEFRECCE & 2 W i3 CR) 1. &S5
T H1EFT FINPP 2HHEClt. X% 20 205 100 THh o 72, BEERT - HEEOEEH
ICE L WERED N> 7z, FINPPILIARICHHELL €. MEICE T 2BEAAE
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WEBEIDERD bz, T2, SKHE - RIESYICIRELL A E IEL 72,

ARIEA TR ICH o7 v P RICDOWT,  EELKEM D RO E R v v LR S
Bz, BoRERE 2 o v L o KRR IS T 2 B CR IF, BEl= ey v 2T
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— X —=TH o, BEEY OG5 EEREE € & v LREHIZ 500 FRECTH 5 72,

[(5%] 2018 FDmMEIREDO XY P AHURTER > v L3, 43 L b T X ToRYEEE
TCHFGIT L T & # 2 517z, Ishimaru & 2019 1T X o TR X N7z > 8 A Uil
Tty v LOREHB X, €T AMITICE W TEHEYICE T 2 EYiGER S % 8 205
18% & 42 &, HllEARDBFIHTEZIZ L6, RFFETRINZNY + AR RIS &
VU LICOWTH, TEVr - = EORBHHICOWTIE, 43 L b BYEHBITICH
HUl7Zw BRI N, L2 L2 o, BEEHYICOWTIE, BorfithmhiRiE 2 v T b,
KB L THFINZBEXVEro 22 26, KRBT OMRFEE2EE S &
%50 d Livkn,
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% (Tatedaetal., 2020), Z O X 5 7nFikn BYESHIC B 1T 2 € > 7 2847 0 Rl22H
R ZH LI L TEL BEDRDH 5, £z, HIKEEICE T 2 Ut > 7 4205, WA
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1. BFERCR

IEBWOHRETH LY any e, EHEHHE L FEEHO N A O HEREMAEL T
WB 7D, RS Y ARV A L - BREA IR T 2R A C LSRR I
TWwb, ¥7z, BEEAZ T2z 0 bEEREZMRET 2722l 552 T, &%
MRARER 258 - 168 3 2 U & o ¥ 2 O BYRE & LGN IC B © & 2 RTREMED B % . AN
et mMEFEHTFNFEER» L 11km IS OFMKA WG VWICAER T2 any 7
EEREL. AR L1C 137Cs DIER & RFE - BERLEFNARDIN % T L 72, Z OFER.
JEFTRCH S 137Cs BRI Nz, 2D e b, Filtk 6.5 FE1F0E L -HSIc B
Th. AV FIFEREZR 137Cs BFTEL . BYHE#HZ N L T/ E~EITL T 5 2 L3
b birot, Tz, BN LMD 7 i3 2 137Cs DL & HfSFTIEE (Tag) %
HlE L 725, BeEtiE SR b o7z, 2 DfERIT. TERED 137Cs o1
—AICER L T, 7 EDHEID 137Cs IRENMIET LDVl EARERKD 108 LTHZ
bId, —J7. KFE - BRLERNMAELIZ, RN LIREC THEEIRD b/, ZOf
R, g s 2T 28ERPEL L PRI N, SHIOFEED L, S
DY avwyrEx, EYFIHTATRES 137Cs ORISR L A2 LRSI N, $i2. 7
EDMREER, WIL BT 2 BHE D O A R EER AT 2 2 LR S h, 2
137Cs DRBATRIBDOFFE A WHIC LTV 3 2 LRI Nz, Sk, 7 EDHERE 2 5 BH
WA EDI L bHBELPMLETH 5, RIFFTHERIZ, Bl X5 (Tanakaetal., 2021)
ELTRAERLT,
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2. FEREWXLY Ak

2020 4F 4 H2A2 5 2021 3 HE CICHfE 7 v — 7ic & 0 FR I N3¢ Gitfeic ERAN i X 2 Bk a3
FLENTWBEHD, b LLIIMFREMARES - RAMEERIHZF A>TV D, ZIFOMLEET),

Tanaka, S., Kinouchi, T., Fujii, T. et al. Observation of morphological abnormalities
in silkworm pupae after feeding

137CsCl-supplemented diet to evaluate the effects of low dose-rate exposure. Sci. Rep.
10, 16055 (2020). https://doi.org/10.1038/s41598-020-72882-y.

Tanaka S, Kakinuma H, Adati T, Atarashi-andoh M. Transfer of 137Cs to web-building

spiders, Nephila clavata, and its pathways: a preliminary study using stable carbon and

nitrogen isotope analyses. J. Nucl. Sci. Technol. in press. (2021).
https://doi.org/10.1080/00223131.2021.1894255
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1. BFERCR

Radioactive cesium (Cs-137) released by the Fukushima Daiichi Nuclear Power Plant
accident was deposited widely in the environment including headwater forest ecosystem.
species. In order to understand the temporal change of Cs-137 contamination for the
ecosystem management, we conducted the monitoring of 137Cs activity concentration in two
forest-stream ecosystems with different initial deposition in 2012-13 and 2016-17. Ecosystem
components such as surface soil and cedar litter, and insect and fish species were collected for
four seasons during the two time periods. We were planning to conduct the same series of
sampling in 2020, but we could not because of the COVID-19 pandemic. Instead, we
conducted analysis of temporal change of Cs-137 activity concentration with previously
collected data. Cs-137 activity concentration decreased significantly between the two
sampling periods in the both ecosystems for all the ecosystem components. Significant
difference was observed in the contamination level between forest and stream ecosystem in
2012-13, while it became relatively homogeneous in 2016-17. Ecological half-life calculated
for the ecosystem components were between 1.5-19.3 year, demonstrating the trend that soil
accumulating most of the Cs-137 in the ecosystem as previous studies. Our study results also
indicated that stream insect species feeding FPOM maintain relatively high 137Cs activity
concentration possibly because of the Cs-137 attached to the organic or mineral particles
suspended in the stream water. Comparing the difference of ecological half-lives calculated
for the two ecosystems, the faster elimination of Cs-137 in the forest components in the less
contaminated ecosystem was observed, associated with remarkable trend of Cs-137
accumulation by the surface soil with the longest ecological half-life. The results of this study
suggests that the majority of Cs-137 in the forest environment will remain in the surface soil
for the next decades, providing Cs-137 to both forest and stream ecosystems. This result
suggests the importance of the forest management of the headwater ecosystem to avoid

discharge of highly contaminated soil to the downstream area.
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2. FEEWXLY Ak

2020 44 25 2021 4E 3 HE CICHIE 72— 7 I & 0 R X -3 (e ERAN I X 2 B 2380
INTVBE LD, b LLIIFEREE - RAMFEELHEZ A>T E b0, ZEEOWMXLEED),
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1. BFERCR

Sr-90 (90Sr) @ AfAic 313 2 ERhRIKLNF 18 £ L 70— 100 HTH % 137Cs Ic~TE
Wiz EROWNEEIE K 2732 LT 90Sr EEAKEO —DICMED T bitTWwb,
B HHE S O R HIE 1L 90Sr OERIGENEHI R CEREE =2 ) v /2o T& /2, 20D
fERE Iz <, 90Sr DFHIIMTEL LT, BNRE & FREESEERET) 2 H 3 2 EER
BESHT (AMS) 12 X% 90Sr 0o FiE ol & ERLZMIRAREE S IFHIEL T 2,
AMS E TR RACEHR OB R 2 L 0 LI UBE T & | 220 B HUIIE & [ DR
RS &2 2 T & 2 A[REMEDS H 5, WTFEANERTE O IZFUBCRY: D 6MV s &= ik 12 T E 4]
D AMS I X % 90Sr DHMITE Z kY & £ 7z [1], AFVETIIHHFEROFMALICHT T, B
Ak JAEA ORURREIRBEEYESE) OMEL v 4 — VYV R¥ED X v 7 LESR X
(VERA Laboratory) THjfiL 7z,

TR BERRYERL (IAEA), BUNBEERBIARHEYIE (Moss-soil (IAEA-447); Beef bone (IAEA-
A-12)), U HERERNE BoAgaER (IAEA TEL-2015, 2016) 1w o4 7z3 0kt (Syrian soil
(Sample 5); Tap water (Sample 2)) Z (LUl L, VERA Laboratory ® 3 MV AMS %%i& ©
90Sr ZMITE L 720 Z OIIFHERATELICIX AMS & L CiIHT L\ FEESH 274 (VT2
v a2 v+ Nd:YAGlaser) 23%E( & 0T 2 728 Gl © AMS 255E X 0 3 203 90Zr
#hrECc& % (Zr @ suppression factor I >1010 atoms), [FE{AGREHT 450°CTIiL L., 1
mg Sr AR Z 70 L C 250°CC 4 Wyfalitf et iz, 0.45 u mPTFE T2 L 72, WAk}
% Sr resin (2 mL; 50 —100 pm, Eichrom) (CE# L T Sr #8E L. 0.01M HERAHE D Sr
7 77 a v EEERRERICE L A 4 v (2 mL; MCl Gel CAO8P, =37
IAV) IR Zr HEL 7o, RHE L 72 SrIBIRIC 46 —48% 7 v BRI L CIULR & 2k
L, =&/ =Tk, 50°CTHMEL 72,

LoD IBIRIC I\ T Zr 12 99— 100% 57 Hff - FrE X 415 —75 T, Srid 80—98% (B X
Nz OB ICE W TREINGRD o7 Zr ODEITHRA T 1012 atoms & BAE
DO, Li%EAMS v 2T LD Zr frERES) (1013 atoms) X W A% R 25MHTH L, K
FET B HEIE I U 2 MR <0.08 mBq (90Sr/Sr <5 X 10-15) &K L 7z, #fFZE(R
KF DI X BEITHIZECTIE 7 v AL D K EI G A3 ~30% & KD o 7253, Ca3 mg Z ANl
T2 28 TT7 AL D A REIED 99%ICKEINDE T EBHL IR 272D T, S
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BRERLAEFETLE =7y P 2FRL, MIEZERT 2 FETHL. AMS ILHF 2
90Sr/88Sr Lbffi1F 1< e 7 B dEY) ' (10-14, 10-13, 10-12, 10-11) i IAEA-TEL-2016-
Sample 2 (Tap water) X UF 90Sr JRSTREARHER 2> H B L 72, BREEEL (Moss-soil; Beef
bone; Syrian soil) DHIEREIL 6-10% T, FF L RHIEME IZTAFME & 2222 O HiPHN T3
L7z,

2. FELEWX) A b

2020 4E 4 A5 2021 4 3 H £ TICHFFE 2 A — 71 X 0 FR & Nisl GBEFIC ERAN (1T X 2 Bk A3
LINTWD b0, b L RIFEREE - ZAMEESIRFICA> T2 b0, ZHFOGMLZED),

Sasa, K., Honda, M., Hosoya, S., Takahashi, T., Takano, K., Ochiai, Y., Sakaguchi, A.,
Kurita, S., Satou, Y., Sueki, K. (2021) A sensitive method for Sr-90 analysis by

accelerator mass spectrometry. J. Nucl. Sci. Technol., 58:1, 72-79.
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1. BFERCR

B — T I BT O FEHIC X - THUH & N2 i E o B35 © o B 1788 o fi#
Wi, KEEE SGUREORNEZ T 2 LcHEETH 2. AFE 137Cs KEHE T
i, W oREE & & b ICHRHK R ORI T HIMICH 5 (Taniguchietal., 2019). LA L
B h, FHEDHAT 2 SEMIFIC BV CIE, % QW I I B 2 01032 5ol &
T3 (B2 Tsujietal., 2016). % OREFEIIFFAITIC S SHFTHNIC S 572 Y, KIS FHRMIE
TR, FRBERBERGE L T b RN ICATERE 137Cs AR K & ik LT 1 ML R
JEA EA LT3 (Iwagami et al,, 2019). % DEATHIZICINIE, D &iE, HIKRIC
#HHI 2 ) 2 =200 137Cs DHEHBRVED o T02dDLEZ LML (Sakai et al,
2016; Kurihara et al., 2020). L2>L72255, KRB ICH T 3B AL ZIctE S i
AR O RS, WK Y % —2 ik~ 137Cs OBFT2 b 7 b TRROMEMIEH 5 3
DD, FEEOBENA <Y bicksw, fitkdo 137Cs REO FREEE %, Bh#E3 27K
BRRL Y X2 — b OEHLBREOME Z REHCZ B3 2 2 & Tt L 2019813 <, FfEH
BER B L BBRTH S, 2Dk», APETR, WEF T REFRRORE
22T 7 BRI AT 2 L, ISR 5 ACTERL L ) & — 2 & 0 137Cs FiH o Wil
b, BEMEHC T2 137Cs WE LRO AN =X a2 Wbpicd 22 b2 HE L. 20
FIHY % ST 5 72012, RERIGIC BURIF ASE K & h 5 BRMRIRDRIR D U & — 30k & T T, 3
BREICHE VT, B AR E e T 137Cs OB E T o2 £, 4 v R —
PN H AT ' HCTBSIRIL O &, ArcGIS I X 2 ZE[IfFT 2 i 5 < & T, [FEMIKE
BT EfTmEOIRKREY EEL L=, £ L C, BEMRERICHRB/KPDOBEGFRE 137Cs 2
B LAY 2HERE, V& —2 50 137Cs i & ACCEIR OBLE 2 b B L 72,

AR R, 137Cs OEHUEE RO IR (R0 1 ) <l <, Zoki
WL o7, B (100 rpm) DA & EREE (0 rpm) OBETIE, SEOEIICA X 72
ERROGD o7, o1, EHEE TR (A 24 REER) © 137Cs OIEHERIRR
T33.7%TH-7z. 2hid, BHHRAEEEZD 137Cs BOKRIEHRY £ —ick-oTnwb L%
RLUTw B, WIS T 3Rk, 180K, e FADIRONRA 2 £I8T 5 721 T,

Y-7
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FERFF O KFRIERRE 137Cs IREAZ BT 23 TE b o7z, 7, Kb D
137Cs OBLHIfE & GHRMEOEL, FAKEHETRE S ko7, THHD T b, EIRKHICIE
W 3T 5 137Cs iz, V 2 —EJio 137Cs 23iHi/KICAmI I Tnwd ¢EZ b
5. £z, MHEPE KT 2 IcoN T, BRI IZIEBEIEIICIAR 35 2 L399 d o 7=,
Iz L, BMMEREMRKRICERLAZY 2 — L oEMEEAML, V=250
137Cs DEHPMEEZI NE Z L HZTRBL TS, Thbb, BWNKRHIC—RNICEK & h 2 i
MHFTRIC X > TE L DEBETY £ =25 137Cs AT 2 2 & 23, BEMHERCiEK
HOEAFRE 137Cs IR EA T 2 E KD —DoTH B LE 2 b,

2. FRKw XY A b
2020 FE 4 A2 5 2021 E 3 HE CICififE 2 — 7 & Y BRI =3 Gl ERAN 12 X 2 BhaasBAED

INTVEHD, b LIFIRAEE - ZAMRELIHLFICA -T2 b0, XHFOHLEED),

7t 3. ERAN HEEIIZEIC X 23S HIRE N BRI T O 7+ — L L ) THEL X
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1. BFERCR

Ry P ABWTH L~ H L4 (Pseudopleuronectes yokohamae) Tl HEHDOFE, KL
ZIHLERE ICRA X 2B TFES 5. AW TR, HILGE ICERE DN > 7 4
(137Cs) & TIFEL2EA L 256, BELO 137Cs BHELEREEZ N L Tea L 4D
ffRic 137Cs TS 2 2B IC O W TIBEERZ TG L 2. fH U, BAEK
FiL Ok, 12.3~19.9° C o#ificZ8) <70 HEE L. 137Cs 2 & LiE L%
RE7-ARFR (137Cs JBEE; #4925 Bg/kg-dry) %5 2 7-ilBRIX (R3X) & —xBd&faet
(137Cs #4FE; #9 0.156 Bq/kg-dry) %5 2 72 0HHAX (C3 [X) 2 FE L7z, ¥ v FAZEM
FC X 2> 5 10 EARERALL | Pl % BR < k% £ & o THshZ E 72 13K L 7212, 137Cs
BEOMTEZITo7-, C3 XofEMAD 137Cs I, FEHMS., 2Led Tl
(0.102~0.162 Bq/kg-wet) THEFE L 7z icxt L, R3 XTIdfAE 7 HH < 0.285Bq/kg-wet
TR L7, 0.280~0.305 Bq/kg-wet DHIFHCHER L7, % 7=WKICNT 2 fafko
137Cs DI, FEMMZML TCIX LY RIXDFBEMEZR LTz, RIFFEOHK
Brb, vahfr 4 iR, figicttuiEELZHEEICRA SRS 2B R Alko 137Cs
RECD h b 38 75:& FLCWB eI N, 5T, BELD 137Cs 23H{L
WEZN L TARKICKITTEORES, HLRENTIEK LD 137Cs 285FHET 2 2 1 =
R LD WTHRET T 2 BEBDH 5,

2. FEKImXY A b
2020 4E 4 A5 2021 43 A E TIRWFEE /0 — 710 X 0 E X -3¢ (BB ERAN 12 X 2 B A8

INTW2E b, b LLIRFEREKEE - ZAMFEELHLZF A>T b0, ZHFOMXEED),

7o 3. ERAN H[FEFZEIC X 33X R I NZZBICIIA T O 7 + — 4 X 0 THEL & v
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1. WHEscReERE
i By AL ERIC & 2 AJ1H 1E L VUK DPASEMIER I CH V. L DRAMOREL L 5> T 5,
ARFERTIE, T LIZRKBOREETH 5+ 7 Mugil cephalus 35 X TN 2 X F Lateolabrax
japonicus IC&HH L. € > v &4 (BUF, 137Cs) B L B OBREZHO T 5 2 &
ZHIE L7z, 2019 4 7 H~2020 4 11 A ofic, WIBHICE W T, ©—24 b a—Ufd,
fffs L OBMIC LY, K7, AXF 2L 72, K4 XOHIE L ENEVOBIE 21T -
Tete. MAD 137Cs WEZBIE L 7z FT7OBNEMIEIT M) XALTvETH o7z, A
X ¥ O FNEYNE, MR (@R 400mm Kiw) TIE 7 TP a e, KA (R
400mm LA E) TEIA=ZRZETHo7%, FT7BLPAXFD 137Cs IBREOHIFHIZ, ThZ
7.0.97-2.07 X 1.17-11.7 Bq/kg TH V. HEAENTR SN~ (P <005 Y412z
Vv DNENHIRRE) s T 0 DRSS, BIEDE VD 137Cs IR ICE % 5 2 T\ 2 AlHE
HHREz b,

2. FFRaw() AT
2020 4 4 A2 5 2021 4F 3 H F TIfigE 70— 7ic & 0 R S N7z GiEEIC ERAN I X 2 B 28

INTVE b0, b LIFIRAREE - ZAMRE I LZFIC A>T b0, XEFOHMILEET),

72¥%. ERAN HEFEITFZEIC X 2RI N BRI T O 7+ — 4 X ) THE L A&
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1. BFERCR

[The burned area extracting in Chernobyl Exclusion Zone using Random Forest]

The Chernobyl nuclear power plant accident that happened in 1986 is the largest source of
anthropogenic radionuclides released into the environment in history. In recent 20 years, the
climate and land-use changes have increased the risk of large forest fires around the territory
of the Chernobyl exclusion zone (CEZ). Since the precise burn area extracting is the basis and
precondition of the estimation of the biomass burning emission and analysis of the second
diffusion of radioactive residuals released from the nuclear accident. In this study, we
established a burned area extracting method based on the random forest (RF) algorithm using
the Moderate Resolution Imaging Spectroradiometer (MODIS) MOD09GA / MYD09GA
and LANDSAT -7 ETM+ /-8 OLI images. The field observation in 2015 and MODIS
MOD14A1 product were adopted to generate sampling points for RF. The difference
reflectance of near-infrared band and difference in vegetation indices (NDVI, NBR, NDWTI)
between pre- and post-fire imagery were calculated to train the RF classifier. Moreover, the
historical burned area in 2015 and 2020 were detected using the trained RF classifier. The
preliminary results of the identified burned area show good consistency with the MODIS
MCD64A1.006 product and FireCCI51product. And RF algorithm-based burned area
detection can detect the relatively small fire scares compared to the two existing products.
Especially the RF using LANDSAT products can detect the small fires since the fine spatial

resolution.

[Development of distributed hydrological model based]

To simulate radioactive transports in CES, we first developed a distributed hydrological model
that integrates a land surface model SiBUC and river routing module. The model covers the
entire upstream of Kyiv, and can simulate water budget and river discharge over the entire

catchment. We prepared the necessary input data for the simulation: soil properties, land
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cover, leaf area index, meteorological forcing, and elevation data. The model produced long-

team surface hydrological variables successfully.

2. FREWXLY Ak

2020 44 25 2021 4E 3 HE CICHIE 72— 7 I k 0 R X -3 @i ERAN I X 2 B 2380
INTVBELD, b LLIIFEREE - RAMERELHEZ A>T E b0, REEOWMXEED),
N/A
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1. BFERCR

HHREBNIEEE R T IREIERD S 10 F25808 T 2 25, K72 ICHED S EHER >
v LM E L, KIS E TR KA QL TREEEIC X ) EREECTCH 5, 72, WK
MEZEICE T 2 ERFGIIWIINEIETHY, I FEFOLEEREALTCNE T &2
O, EEBRBEIC X 2Oy Y LOBRICH ELH L LFEZOLNT VS, £ I TR
W CIRBECEBEMOMA Z/{ 2 -0, F—AKRMICEER ST 2WI L HEICET 5V < A
D 137Cs IRFEDPAMER % Heik L. e HlRERR 1< 351 2 SRIER 2 IE L 72,

A 3R S IR EEA S T 2 2 KT E L, 2017 425 2020 4E122 0 CREJILEGRR
OB X L (AT X 200 RO X LB LI Ty~ A DREZ T o7, X LB WT
FRILAEBIDIC K DY~ AZE L7z, Wi CldER Y ay - itk ¥y
SRAZP L 72, RIL v =2 3Rk, AR, fhE. BNEYZHEL, 7 r~=v L4
BRI X 0 )OI FI R, KET) 2. £ 2o URHIH S (B, Kz &
$9)D 137Cs IBEZHE L 72, ¥~ A D 137Cs I D A % FE B0 B2 &K | Wil
Ko O BRI A BHE L, X2l coy~ Ao 137Cs REOFPFFEIC D W
THRET L 7=,

2017 £ 5 2020 FFIC TR I N2 Y~ X Z X LT 44 B, W)IIT 273 BTH o
Too TUOHEREINO Y~ A D 137Cs IRE O MEN Z KD - L & A, PEZHIG L 72 2017
AT DFT 8 F LT R A o 723, 2020 FE DR TIZ X LT T 2 & 23R
TN Tz, AREERYEEI L & 20T 1571 H, )1 270 H L RE I, X LI CTHREER)
PIIADR <. X LTI > 7 20T X B BRI L~ EWHE T 3 AT REME 2SR
XN,

ZLHE TN OV A DEREMBENN L2 5, ZLWMOITBPHEICKE N &2
e & L7z (t-test, p<0.05), T DFER T, Y~ AEIEHR ZRIA IR L, ) IIFRE R & Fii il
CTHEBLZENRECERRY, RREXRL 2O THIEEZLND,

—MRICHBHORBE M v v LREICE A XGERBA SN 20, FEOKERED
Y= ADY A4 ZNRAE MG L 72855, W) TR A LIRS A X EAHEcH 0 | FHE



Y-20-08

R C O EE o B MBI & 1172 (Spearman's rank-correlation, p<0.05), —J7, X
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Due to the importance of radiocesium monitoring in water body, several method for

cesium extraction has been established including the use of potassium-nickelhexacyanoferrate
(KniFC) in which incorporated into a modified polyacrylonitrile (PAN). KNiFC-PAN resin
is

capable of cesium extraction up to nearly 100% recovery rate for 4 L sample with 2 ml of the
resin by setting the flow rate of the sample under 10ml/minute. By using the method, IAEA
ALMERA water sample from year 2018 and 2019 was measured to evaluate the accuracy of
the method. The measurement result was evaluated with Z-score value method according
TAEA/AQ/32. The accuracy evaluation resulting in satisfactory from all measurement result
with Z-score value for 2019 sample are 0.6 and 1.43 for 134Cs and 137Cs respectively, while
Zscore value for 2018 sample are 0.38 and 1.29 134Cs and 137Cs respectively.

Keyword: Radiocesium extraction, KNiFC-PAN
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From the viewpoint of radiation protection, ascertaining dynamics of natural radon (Rn-222)
gas in terms of entry and distribution into indoor environments is greatly important due to its
significant human exposures. Radon is a naturally occurring radioactive gas formed from
decaying of uranium present in rocks and soil; it undergoes further decays forming radioactive
progenies which can move into human lung through breathing. The alpha rays emitted from
these radionuclides can affect human lung tissues adversely, and cause lung cancer.
Consequently, radon is considered as second cause of lung cancer after smoking. It’s behavior
(concentration variations and human exposures-radiation dose) in dwellings depends on
human lifestyles, indoor structures, environmental factors or strength of source-soil/building
materials. Thus, this study aims to preliminary estimate the indoor radon behavior following
the parameters of human lifestyle and environmental factors. Indoor radon modeling was
done in an indoor room of Okayama prefecture in Japan which was easy to be controlled on
its environmental conditions. Radon concentrations and its possible affecting parameters (i.e.,
temperature) were assessed in an hourly basis for about one month. Radon concentration was
measured with AlphaGUARD monitor, Saphymo GmbH, Germany; and radon progenies
which cause direct human lung exposures were measured with WLM monitor (BWLMPLUS-
S, Tracerlab, Germany) simultaneously to determine the radon equilibrium factor, F. By
learning F for a specific indoor environment, we can predict radon exposures and calculate
dose by measuring only radon gas. As preliminary radon modeling, a multivariable log-linear
regression model was evaluated to identify influential factors on varying indoor radon
exposures and to predict future concentration level following the factors. The log-linear
equation is written as log(y)= B 0+ B 1*x1+ B 2*x2+ 3*x3+...+ B n*xn [y, indoor Rn; B0,
intercept; [ n, parameter coefficient; xn, parameters]. Then the model was fit into the
measured time-series radon data to obtain parameter coefficients. Significant (P<0.05)

parameters were identified with ANOVA test using SPSS version 25. 60 percent data was used
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as model development set; 40 percent is of validation for predicting indoor radon after
normalization. As the primary results following the measured data, parameters of indoor
window usage by resident, outdoor temperature and outdoor radon influenced significantly
(P<0.05) the variation of indoor radon concentration levels. Alternatively, human lifestyles
(air condition and window usage) are found to be influential factors on varying radon
equilibrium factor F. Air condition sufficiently reduced Rn F-value, might be due to the
filtration; however, coupled with opening door parameter, it exhibited a diverse pattern of F.
Furthermore, although predicted radon was similar to estimated radon (ratio: 0.940.6), the
validation indicated lacking other required parameters. Thus, for the future study learning
about the radon modeling and its uncertainties, longer time series data set concerning radon
concentrations, environmental parameters (indoor & outdoor), human lifestyles (daily
activities and ventilation effect) and source influences (building materials, outdoor soil) might
be effective for the Japanese house. Based on the obtained findings, in future study, the
environmental conditions of model room will be adequately adjusted to newly ascertain the

atmospheric pressure driven influence on vertical dynamics of radon gas into buildings.
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Determination of 90Sr/90Y in Environmental Sample by Liquid Scintillation Counting
Abstract
Liquid scintillation counting (LSC) was used to determine 90Sr / 90Y in samples of
Japanese milk powder. The determination of 90Sr/90Y is based on four main steps; the
preparation of the sample, the addition of Sr-carrier, the extraction of radio-strontium and
radio-yttrium by chemical treatment and the determination of the activity by LSC. In this
analysis, the 90Sr sampling activity concentration shows that the 90Sr concentration of all
Japanese samples is lower than the Euratom regulatory criteria for food and milk.
Background
A significant number of volatile radionuclides were emitted into the atmosphere after
the Fukushima nuclear accident, with Strontium-90 (90Sr) being no exception[1]. In
environmental pollutant control, monitoring of Strontium-90 (90Sr) is very important. 90Sr
is a pure beta emitter that is one of the most hazardous contaminants in the environment.
90Sr has a relatively long physical half-life of 28.79 years and a biological half-life of
approximately 13 years [2] .The chemical properties of Strontium are similar to calcium
because they are of the same class of elements. Thus, 90Sr is readily stored in bone tissue and
teeth. Skeletal cancer or leukemia could be affected [3]. Liquid scintillation counting (LSC)
is used in this work for the analysis of 90Sr.
Experimental
Chemicals and Materials used:
Milk powder and milk ash sample from Japan, 65% HNO3 8M; 65% HNO3 2M;
65% HNO3 0.5M; 65% HNO3 0.05M; 65% HNO3 0.1M; Oxalic acid solid; Aquabides Sr-
specific product in resin (Eichrom); Sr-resin aquades; Whatman 42 filter paper ; Nitrous
cellulose filter paper; Sr-carrier, Sr-tracer, 25% NH4OH, universal pH-meter, Ca-standard

solution 1000 mg L-1 and Ultima Gold (UG) scintillation cocktail were used.
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Equipment used:
Porcelain cup, desiccator, Bulb, spray bottle, glassware, petri dishes, tweezers, analytical
balance, spatula, stirrer, vial bottle 20 mL, Eichrom Sr-resin chromatography column, furnace,
vacuum pump, hot plate, micropipette 20 uL, Liquid Scintillator Counting (LSC) Quantulus-
1220, and Atomic Absorption Spectrophotometer were used.

Procedure
(Picture)
Figure 1. Schematic of LSC analysis
Results
(Table 1)
The chemical recovery percentage of the samples displayed in Table 1 shows that the
procedure was reasonably precise and quite suitable for the analysis of 90Sr for this type of
sample.
(Table 2)
The 90Sr sample activity concentration shown in Table 2 indicates that the 90Sr
concentration of all selected Japanese samples is smaller than the Euratom regulatory
requirement for food and milk.
Conclusion
In this study, LSC combined with radiochemistry methods for separation of elements can be
successfully applied for determining 90Sr/90Y and the results of the analysis of the 90Sr/90Y
concentration level of all samples in this study were lower than the Euratom regulatory criteria
for food and milk concentrations of 90Sr/90Y.
Citation
1. Shozugawa K, Nogawa N, Matsuo M (2012) Deposition of fission and activation products
after the Fukushima Dai-ichi nuclear power plant accident. Environ Pollut 163: 243-247.
2. Joyce, M. (2018). The Actinides and Related Isotopes. Nuclear Engineering, 87-110.
3. Schwantes JM, Orton CR, Clark RA (2012) Analysis of a nuclear accident: fission and
activation product releases from the Fukushima Daiichi nuclear facility as remote indicators
of source identification, extent of release, and state of damaged spent nuclear fuel. Environ
Sci Technol 46: 8621-8627
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This research investigated radionuclide activities and chromosomal aberrations in
lymphocytes of wild boar inhabiting areas of varying radiation exposures of Fukushima
Prefecture. Presence of chromosomal aberrations would indicate possibility of other
deleterious effects and detection frequency could allow for a suitable radiation biomarker in
future studies. However, it is uncertain if chromosomal aberration frequency is sufficient at
low chronic radiation exposures, such as those measured in impacted areas of Fukushima.
Here, we attempted to investigate the biological consequences of long-term chronic, low dose
or dose rate radiation after the FDNPP accident using dicentric chromosome aberrations in
lymphocyte cells of wild boar. We also tried to determine the suitability of dicentric yields to
estimate radiation doses at such chronic, low dose or dose rate radiation. For comparative
analyses, lifetime radiation doses of boar were estimated using measurements of radionuclide
concentrations in muscle tissues (i.e., internal dose rate) and measurements from ambient
doses at trap sites (i.e., external dose rate) multiplied by the corresponding estimated age of
each animal. The highest estimated lifetime dose to wild boar was 690 mGy. The highest dose
rate per hour and per year was 36 pGy and 320 mGy, respectively. Overall, external dose
tended to account for the majority of the total dose rate (68%), while internal dose accounted
for 32%. Despite elevated low dose or dose rate radiation exposures, we observed no
radiation-related dicentric aberrations in the wild boar in Fukushima Prefecture. Our result
is somewhat unexpected because dicentric chromosome aberrations have been detected and
had a positive dose response in areas of less contamination. Disparities in results might
suggest that detectability of the effects at low dose and low dose rate is statistically as a
function of the number of cells. In other words, more cells may need to be scored before we
can see a dicentric dose response at the chronic, low dose or dose rate radiation exposure sites
such as those nearby FDNPP. If no dicentrics are observed in a greater number of cells, then
this may indicate that the chronic low dose rate radiation observed in our study may be too

low to cause dicentrics or chronic regimes repair prevents accumulation.
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There are several radionuclide separation procedures for uranium, plutonium, and americium,
namely based on anion-exchange chromatography, solvent extraction, and extraction
chromatography. According to No ~ra Vajdad and Chang-Kyu Kim (2010), chromatography
extraction is also called solid-phase extraction and reverse-phase partition chromatography,
where the liquid extraction is absorbed on the surface of the inert support material.

Extraction chromatography combines the selectivity and flexibility of conventional liquid-
liquid extraction techniques with the flexibility and convenience of column chromatography.
In chromatography like this, the stationary phase consists of an organic complex supported by
a porous substrate. Solute retention is based on its tendency to form stable complexes with

organic compounds on the surface of a porous substrate (W. A. Abbasi and M. Streat, 1994).

The tools used in this study were: laboratory glassware, analytical balance, Teflon beaker,
hotplate, 50 mL centrifuge tube, centrifuge, infrared lamp (IR), chromatographic extraction
column, 10 mL reservoir, vacuum box, vacuum pump, bath. sand, electrodeposition
equipment (electrodeposition tube, statif, platinum wire, stainless steel disk, DC power
supply), tweezers, bunsen, and alpha spectrometer.

The resin to be used is a specific resin to elute U, Pu, and Am. For the preparation of the
column, a container tube (tube) is placed on the inside of the vacuum box and then the lid is
attached. The yellow end is attached to the hole above the cap, matched with the small white
pipe above the yellow tip, the column is attached above it and the reservoirs are attached above
it. The vacuum pump is installed on the box then turned on. (The use of vacuum pump is

used conditionally in this study).
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In addition to digesting the sample, the addition of acids at the time of digestion will make
the pH of the solution acidic, in this study the pH of the solution is adjusted to 2. At this pH,
organic compounds that can interfere with the analysis will be digested or damaged by strong
acids so that only what is left is the metals only.

In this study, UTEVA resin was used to separate U from Am and Pu. UTEVA resin retains
elements in the form of uranium(VI), thorium(IV), neptunium(IV), and plutonium(IV). The
retention of these elements depends on the nitrate concentration in the solution, the higher
the nitrate concentration, the better the actinide uptake. After inserting the sample, the resin
was washed with 2x10 mL of 3M HNO3 to elute Pu (III) and Am(III). The Pu and Am eluents
were then extracted chromatography on the TRU resin column. Recovery values =90 percent
were obtained for all elements.

The final stage of this experiment is counting with an alpha spectrometer with a silicon surface
barrier detector. Measurement of alpha radiation must be carried out through an
electrodeposition process before it can be measured using an alpha spectrometer (Aslina,
2014; Noviarty, 2009). This is because alpha ray radiation has very little penetrating power so
that a very thin and even thickness of the sample is needed so that it can be analyzed with an
alpha spectrometer. Future studies will measure alpha emissions from discs. The eluent is
transferred into the electrodeposition cell and the radioelement electroplated on stainless

steel discs. Alpha particle spectrum was analyzed with Alpha Spectrometers.

2. FE@wXY AL+
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Ambient dose measurement from high natural background radiation (HNBR) in
Botteng Utara Village, Mamuju-Indonesia, IOP Conf. Series: Journal of Physics: Conf. Series
Vo. 1436, p. 012027, 2020, IOP Publishing
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2012 fEICED b 2R T K ER KR T3, BAFEICE W TRAT DR EYE
REZEET 2 LREETHILLTWD, 7, ZOMESEERTIE. o MK
T o KA EY E HE SR E T W 2 A8 (7 4 v 2) 13, RF2NERIC A DA E 7
WAV TLYTZANZERWSEZEE LTS, — i, ThHo&RNCIZ, A v 7Ly 74
VR DBENEMEICOWTIE R I Ty, KifFETld, & CRATBEHEE
MEHZ7ANZE L TR INT IR >MEBEZETERDA VY 7L Y 7 4 L ZITEWN
T IERERH % 1T - 720

AR CHRERHTi ZfTo 7 A Yy T LYy 7 A VX OMEIX, Err —XBAZRT L
(AAWP02500, Merck)., £UF +FZ7 714w xF1L v (LLF. PTFE) (T080A025A.
ADVANTEC), &V 7uv L v 4 v Mf& PTFE (JI00A025A, ADVANTEC), &l w—
AT 7 —1F (CO080A025A, ADVANTEC), = Fmtm—2 (7188-002, Cytiva) KU}
RYH—F+—F (KOBOA025A. ADVANTEC) TH %,

I, IhLETDT74ARICENWT, TY AL~/ A—% (DMH-01-40kP, KiFzts
BERT) kU'a =R Y v LK v 7 (LV-40BW, SIBATA) ZF\w727 4 V22 X % EJHEK
ZHIE L7z, b, 74 AV ZOHEMEEIT 20 mm T, MHREE X 10-70 cm/s TEXE L 77,

KT, BARTRZHIE K EFHR G RATICRE SN T W3 7 FVIREHRE Y 27 L vz &
HHENROF 21T o 72, HBOIC 7 4 A & FIC T F Y TR AHEL, >V o vtk
BHBZHOT I AL AR P RH, Z LT BONEART A s, EEL (R
f@PEE, 2019) & FIkkDJTiEZ Vv CREHESN R 23 L 72, 7. REFHEDER O
Ftro—2BET AT, PTFE KUK Y H—F 4 — F TOREMTE 72,

WRE LT, FHBEIEVIECEY #—F 3 —F, 20 —XBATZ AT, 10—
2727 —F, F) 7oL vty MiE PTFE, = tu+tro—2, PTFE TH 3 Z & 23
bhote, o, REMENR KIS, €rn—BEHTX TV, PTFE, KV 77—
A—=FTHoTz, TNLDFRERID, RV Ah—FAx—HX VT L VY74 V2%, FETEE
Dt AR (AHE 50 m/s I B W CTHENER 10kPa) . RIAWEDIEL R D mv (Am-241
FRIE & B3 % 7716C 78.9%) & L3 b | REAHIGHEYEIHE ICRER 7 41 L 2 TH
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1. BFERCR

HHRE I 7 &0 O EiEE OfEIE R U v AR (FISiJIIK) 2/ LTI EE~
MH L, KEFHEREF I ZRCT e ABEa I T3, chE e o, FEkENL
7 KRB OWFERIC BT 3 ESThbN T B, L L, iR 1T 7 OB BE 5 & Hi T
KFERFGEL CTH Y, BNSHITTEKAHEL T3, 2 OHEENE RS O, FK2N)I
DKIFTHBHEDH Y BEFEWE O~ DR 1T E K72 T Tl HITFKEAL
7o TR AR B O ATREVE  MRET 3 2 BEA D 2, £ 2 T, AWFIE T, R EALER 0 FEAKEI %
RIS, HTF/KEHOEEZHSL2ICT 222 HME L, Pz o Eitgic 20T, K
7 N VIR, EERFA 4 v ERBE L, WIS BT B EEHS 000 2 OKE E RS
%,

RN, R R o) (26° 36" 56”7 N,127° 53’ 43”7 E) & L7=, #lIZ4E
1 300m DEFAMIITH Y, EFICH T RKOFRIEL 2 7 Fid v, il L2 FKIi&F
TEHW L. HE~EHIAT, KRN, WOMED & FFtRic 213 CTEF 14 Mo CEELL
7o K7 F VIREOMIEHREHIFHE 225 Lzv ) v o C 10mL BREUL 72, FEA
. FAEDIATAVFANS VFL—R =% ANT2H T ANA TICFEAL, BT CTREL
7o MEEEHIE WAy v F L —va v Y v & (Tri-Carb2910TR, PerkinElmer) ¢ 1 308
H7=0 60 HREHE AT o720 TEBRHFEA A VIF045um AV 7L Y 7 4 4% — (DISMIC
25CS045AS, ADVANTEC) Ti# L 7z#., A4+ v 27~ F 277 4 — (DionexICS-2100,
Thermo Fisher Scientific) % T, 4 4 v k5 (Na+, Mg2+, NH4+, K+, Ca2+, Cl-, NO3-,
SO42-) DR ZHE L 72, HCO3-13 pH4.8 7 A4 V) FEHEREIC L W ERE L 7,

Ko FVEE (£ R X) 3. ND.225 7.0 (£0.3) Bq/L Q&P TH - 7=, HTFK
TR OKP S FyvEEIZEnFn 70 (£0.3) Bq/L. 5.6 (£0.3) Bg/L Th o7, 1
JMoKFZ F v ORESRIE, TR KL, B cEmwEmcd o7z, L L, o
Hiitisiclx, 6.5 (£0.3) Bg/L tftholisfie tbkxCE <, MHEEHERF L FRRED 7 F v
RETH-7, T/, LoV oo, MHEHEFEIL LD J F Vv REMH &
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RESE—FTHRERERIC L > T, KBOMEEL > v 4 (Cs) ABEh K S iz,
gt Cs oS ED—2 & L THUHE Cs fi 1 (CsMP) 2545 € 117z (Adachietal., 2013),
Kubo et al. (2018) (X 8&)IA 0 0 Bk 2 o @ BEORF 2 WM& L, BIFICET 5
CsMP OFERRB L7z, AWfFETIR () 77 v 2 bvay by TAh LDl v 7
6D CsMP 0 F AL, (i) B cHfifi s h T2 CsMP & ok, (i) CsMP DO TFEE
23 Cs O [ BL P IR IR I~ 5 2. 2 e il HiY & L 72,

EEMINED SIS Wiz L d v 7 (BRERT. BRI, 77v 2 bvay b,
&) 26 CsMP 2 FH L 72, WA BEIC X 0 HEEL 7288, T 217 o 7469, BRER 7.
WERLF. 77 v 2 b Ay b HfEE 7z CsMP ZBETHigi T T % Type-A ©
FrUC—BL . BRI L7z b 0 8i))11 75 & %58 U CiliE~ L AT L 7 AT REME 28 R &
Niz, — /T, HEYD» O HEEX 2 CSMP I3 s v 4 (Ca) &0 %, Hifhz s
FHRVT LD Type-A BEDINE TILHMEINT WS CsMP L3745 Z Lnibdo
7zo ZORITIEL. (1) Cs BUHEEL 25 2 or 3 5 MR TH 2 2 & (D) 3 5HeAH & DRUFE
WG DRHEED 7 — L5 ThH o722 &, (i) CapY—REEZLNZaVY ) —
b RO ROG(MCCD 23 2 SHECIIIRER TH o7 2 b, OBHAL, 3 SHICHKT
LR THD LTSNz, RIIFEICH NS v T2 e, CsMP 0% 5%Ki3, 77 v 7 b
YA v FTTT%, YT 93% & 7 . B BCR IRMAIREIC B 2 5 2 B ATRETE AR IR
Iz,
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S. Higaki, D. Tsumune, T. Itai, and Y. Takahashi (2020) Characterization of cesium-
bearing microparticles emitted from the Unit 1 of Fukushima Daiichi Nuclear Power Plant by
multiple synchrotron radiation analyses: Difference between two types of
cesium-bearing microparticles, Scientific Reports, 10, 11421.

H. Miura, T. Ishimaru, Y. Ito, Y. Kurihara, S. Otosaka, A. Sakaguchi, K. Misumi, T. Daisuke,
A. Kubo, S. Higaki, J. Kanda, and Y. Takahashi (2021) First isolation and analysis of caesium-
bearing microparticles from marine samples in the Pacific coastal area near Fukushima
Prefecture, Scientific Reports, 11, 5664.

A. Kubo, K. Tanabe, Y. Ito, T. Ishimaru, M. Otsuki, H. Arakawa, Y. W. Watanabe, H. Miura,
D. Tsumune, and J. Kanda (2020) Changes in radioactive cesium concentrations from 2011
to 2017 in Fukushima coastal sediments and relative contributions of radioactive cesium-

bearing microparticles, Marine Pollution Bulletin, 161, 111769.
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Preliminary characterization studies of Rn-222 progeny

calibration chamber

WF7EfR3K « Trilochana Shetty
Z AW E + ERE  {G#C - Chutima Kranrod

1. BFERCR

Introduction:

The worldwide annual effective dose due to ionizing radiations to the general public is 2.4
mSv and out of this, about 1.275 mSv of dose is mainly due to 222Rn and its progeny alone.
This fact explains the importance of the measurement of 222Rn and its progeny and
estimation of dose due to them to the general public. These 222Rn progenies are solids and
behave as airborne particles that attach to carrier aerosol particles, as a result depends strongly
on its size & concentration. Inhalation doses are predominantly due to decay products and
cumulative decay product concentrations are actual measure of exposure.

It is essential to address the reliability and accuracy of 222Rn and its progeny concentrations
measured through (i) periodic calibration and performance evaluation of detectors, (ii)
adequate quality control programs, and (iii) periodic inter-comparison measurements, hence
a 222Rn progeny calibration chamber of volume 0.5 m3 is established at IREM, Hirosaki
University, Japan. The proposed study under the allotted grant covers the target of
“Preliminary characterization experiments of the 222Rn progeny calibration chamber”.
Details of the study

222Rn progeny homogeneity mapping was performed using an ionization chamber based
online progeny monitor. 222Rn progeny was generated inside the calibration chamber using
a standard 222Rn source at environmental aerosol concentrations. The experiments were
carried out at different 222Rn concentration levels. Also the effects of relative humidity (RH)

on the progeny concentrations were studied.
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Project outcome

1. EERC studies in the chamber exposure volume using online progeny monitor was
done at three different 222Rn concentration levels. And is found to have a linear relation
between the two .

2. Variations of EERC in the chamber with RH is studied at three different ranges and
is found to be higher for higher RH values.

3. The effect of fan speed on the EERC levels attained in the chamber can be seen from
these results, displaying a deviation from the expected values. Also these experiments were
performed without the generation of aerosols, at environmental aerosol concentration.
Acknowledgement:  The authors would like to thank the Environmental Radioactivity

Research Network Center (Grant Number: Y-20-21) for funding the research program.
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Evaluation of accuracy of in-situ waterbed radioactivity

measurement technology.
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1. BFERCR

Since 2013, a plastic scintillation fiber (PSF) system has been used for in-situ monitoring of
the distribution of radiocesium (134Cs and 137Cs) concentration in bottom sediments of
ponds affected by radioactive fallout from the 2011 Fukushima Daiichi Nuclear Power Plant
accident. The conversion factor ((Bq.kg-1).cps-1) from PSF counting rate to radioactivity
concentration (Bqg.kg-1) are obtained by direct comparison with the average concentration of
radiocesium in sediment core samples (0-10 cm) collected from PSF-coinciding positions
within the same ponds. However, radiocesium is gradually migrating from the surface (0-10
cm) to deeper layer (lower than 10 cm) of sediment over time. This study aimed at evaluating
the stability of the PSF measurements over time in consideration of radiocesium’s vertical
migration. The conversion factor at each thickness (10, 15, and 20 cm) was determined based
on measurements in 49 ponds conducted in 2015-2019. Relative deviation (RD) of
radiocesium concentration estimated by PSF measurement to that measured in sediment core
samples were calculated There was a good agreement (R2>0.9) between the concentration
determined by PSF and core samples for all depths but the PSF values were closest to core
values for the 10 cm depth. The mean, median, standard deviation and normalized mean
square error (NMSE) of the RD increased (shifted rightward to larger positive values) with
core thickness indicating increased overestimation by the PSF as a result of averaging over
larger sediment thickness of heterogeneous concentration. This indicates a stability of the
PSF results over the 10 cm thickness during the measurement period. Future research will
focus on the effect of different sediment vertical profiles on PSF measurement stability and

accuracy which will be useful for continued monitoring in the ponds.
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Katengeza, E.W.,Sanada Y., Yoshimura, K., Ochi, K., and Ilimoto T. 2020. The ecological
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in situ measurements with plastic scintillation fibers. Environmental Science: Processes and

Impacts. 22 (7), 1566-1576. https://doi.org/10.1039/DOEM00160K.
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FORBIREE R R BT R, i RO R AR XN e B wT 4 2 v
DOIEEEAIEI L, S~ 2 2 e B E I T w5, 2019 4 o HFEHFFEHL I
XBRfAHRICE Y, BERANDOA 7 > i3k X ZRREOHEEZ AL T 2 %FICH
PID L ERHLPIC LTz, . IEREXIE D B0 - mERAND A /& v OEBICIL,
BER (&0 b, mEREEXE O - FICiE T 2BR) b &ED A /7 v v OffRIHE D
TERBETH S LB I N, Z TR T, MBERARPHERICERT L4 /7 v
® DNA ZHH L 7z MIG-seq fE#HT 21T\, REBRN - BT 2 4 /7 & v OBIRTM#TIC
o AREE RO IcT 2 2 L2 HINE L=,

VEFEE Dt TRl A+ Th o b E ik &R ROic v 7% BM L., RS
WOREBTREI N4 VDA 25 DNA ZfiHi L7, M2 <T, BERCH 3 =i
(A HT . JUARET, ATEHET, EERET) . FiAREE OIRZEET) . KRR CRFHT) o4 7 vl
Bl %% L, DNA Z2HiH L7z, BfTirges o, FREIEIRDS A 7 o > o4y ikiEeE & 7«
STV AREEDI R I N2 T &b BIRIC B TiE, FIEREIIZ A L 25, &6
DRI ZIT > 72, i L7z DNA ic2WT, MIG-seq f@tric X v, HHES| 0 1 %R
[Single-nucleotide polymorphisms (SNPs) | o %17 - 7=,

2 349 BHD 4 7 2 U ITO W TENT L 72455, 382l SNPs 23l &, b 2w T
STRUCTURE f##7ic X 285 T ic O R T %272, 2RI NLDA /v
TE, BEHYIC 2 DD BRI T oNBE T EBHL IR o, BERNDOA 7 22 &
W SATIFZE T 2 RSN 5 2 L BRI NTE Y . Z DR ICH D & )%
AL CHRECEL L TRz [HARR], BEcEh L cufine 1R L35
L. BEBIRD 4 HTR E RFHTCIREGRHEA G LTl 0. IFERT CIEHRIE & PERM A
EHE CEA TR S, BIRICE W CE, RBRCHZE I N X9 AR Z A4 L7
2 RO SHRHEDE VIR T, WY ELE 4 7 & & D EREEE L 72 o Tz
WIZERRBINTS, IHICA ) v DOBIETHRITRER LD 3 RFE 2 1E 4 RIS HRHD
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b MCBT S Cs BfEE T VIE, B4 EYED K, Rb, Cs RNIREE T — X & JCIC i
INTW5, Frld, WEFE O REBRIREIRE - 3285 4 v b 7 — 7 SLRIFFFEHLE o FEL[F
W2 IC TH AR Cs-137 IEAB O 20 L7225, BITD CsEiReE T L & D HRD 72
DI K, Rb DRNENREZIHL 2 Ic T2 48R H 5, 22T, BEBNTH&I WA=
F v P RRGEE X LE K. Rb, Cs #liE 217w, Kicxf 3 2 Rb, Cs DT D
fHAZH L2 ICT 22 2HE L,

fEFTaEl e LTl BB RICE W T =h v P REE A IR O v Tl S e BPAERK
BR= s L X D ERIRL 72 22 o MEEER A v 72, BBl o%RE Ko Rb iIc2 T idifFE
fitr 77 A= &ohriE (ICP-MS) THIME L, LiE Cs IS0 W TE TR EE (AAS)
I CHIE L 72,

R = v L D& ARk K. Rb-85, Cs-133 BEEZHIE L, MHMEEZ iR L7Z8 2
2. %< Offifk< K. Rb, Cs DMK ICH T 2 HMNEEICKE 22T A bR 572,
IRER & FFiE D Rb AHXREE 12 K ORI TR < B B O5E RO Cs xR
T K ORHEE ICHRTE VIR o7z, — T, Mick T 2 KHEE X Rb, Cs
MHARE XD SN ERHL 2 &R o Tz,

ARBFZEIC X o T, KA & i L€ Cs 3R LS FIRICERL LT W L 2L
eIz, 1Y U NI R A S EE AR TTHRTH O | IR ICE U 2 Mg st
SR B W CHEELREEEZ RO, F72. 3 FIRITERRAER S L CRIoh, v b CldmEg
DAY v LREIRINE XY D 5-10 FREER . MERIRHICEWTA Y v A4 4 v OREH)
() 72 NP~ DEE D TN T\ %, 2D T &2, AREEEEIC 7 V) 7 2 DL PIG% 25
CBDLZHMBIC S T ABREBLLT W ERRBINS, SHBEIINLDT -4 % L
I, MR D & &k~ D Cs DMAEROHHFRZE T L, BT Cs Bt 7 v & o ik %
FIORBELRD L, T, BfTETATE RSN TR VLHBICE LTS K, Rb, CsiBED
HIE%1TH T & T, XD IEfER Cs RNBIEE T VRO -0 DR T — 2 L 70 5 2 L A
ffghns,
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Radioactivity, KEK Proceedings, 2020, 141-143, 2020.
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EESE R I FREER T, SiI02 ORICHURTE Cs 25 EmEE ICHEEE L 72 /KIS R IA 7R
FSHAEROR T (RNAMERL ) 2 E N2 L dbhoTwb, ZORTFIRKICRATH 3
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[1-20-01]
Atmospheric deposition and canopy exchange processes at different

topographic gradients in a forested watershed

Principal Researcher : Xinchao Sun
Host Researcher : Yuichi Onda

1. Report (about one page of A4 paper)

Forest canopies create a high spatial variability of both canopy interception (Ei) and acidic
and base cationic deposition. However, spatial characteristics of these hydrochemical fluxes
along a slope gradient in forest watersheds remain unclear. Here we monitored bulk
precipitation (BP), throughfall (TF), stemflow (SF), and associated acidic and base cationic
fluxes, in addition to acid neutralizing capacities (ANC) and alkalinity (ALK) in an upper
slope plot (UP) and a lower slope plot (LP) in a subtropical broadleaved forest, Southeast
China. In addition, a canopy budget model was applied to distinguish the relative
contributions of dry deposition (DD) and canopy exchange (CE) to net TF + SF (NTF) flux.
Results showed that annual rates of TF, SF and Ei to BP in UP were 85.2%, 2.6%, and 12.2%,
respectively. Corresponding values in LP were 88.6%, 2.2%, and 9.2%. There were no
significant differences among these rainfall partitioning components between UP and LP.
Additionally, annual volume weighted mean concentrations of NO3--N in TF and SF were
significantly lower than in BP, whereas no significant differences were found for SO42--S
among BP, TF and SF. Unlike annual TF NO3--N fluxes were similar in UP and LP, annual
TF SO42--S fluxes significantly increased along the UP to LP. Net TF + SF (NTF) fluxes
were negative for NO3--N and SO42--S at the two slope plots, illustrating retained/uptake in
the canopy. Dormant season NTF S fluxes were close to zero, indicating that dry deposition
does not appear to play a major role, whereas exchange with foliage surfaces should be the
dominant factor controlling the spatial patterns of TF N and S fluxes in the watershed. In
addition, annual volume weighted mean concentrations of base cations in TF and SF were
significantly higher than those in BP in both UP and LP. Annual fluxes of TF or SF base
cations had no significant differences between UP and LP, resulting in a comparable of the

NTF fluxes. However, the relative contributions of DD and CE to NTF were different at the
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two slope plots. NTF K+ flux was dominated by CE regardless of slope position. Unlike K+,
NTF Ca2+ and Mg2+ fluxes were dominated by DD in UP, while CE in LP. In addition, ANC
and ALK of TF and SF were significantly higher compared to BP, suggesting rainwater
beneath the canopy became less acidic and may mitigate in part the risk of soil acidification,
especially in the dormant season. These findings can provide insights into the spatial
variability of chemical characteristics of hydrochemical fluxes, and improve our understanding
of the quantities and controls of external and internal nutrient inputs occurring within the

canopy in forest watershed.

Published Papers

Papers published by the research group between April 2020 and March 2021 (papers in which
ERAN funding is stated in the acknowledgements, or the principal investigator and host

researcher are co-authors. Accepted papers can be included).

(1) Xinchao Sun, Zhao Zhang, Yanhong Cao, Li Liu, Feilong Hu, Xiaogiang Lu *. Canopy
modification of base cations deposition in a subtropical broadleaved forest: Spatial
characteristics, canopy budgets and acid neutralizing capacity. Forest Ecology and
Management,2021, 482, 118863.

(2)Xiaoqiang Lu#, Yan Liu#, Li Liu, Zhao Zhang, Feilong Hu, Xueyan Liu, Xinchao Sun*.
Rainfall partitioning and associated nitrate and sulfate fluxes along a slope gradient in a
subtropical broadleaved forest. Journal of Hydrology, 2020, 591: 125584.

Please report any publications from the ERAN collaboration through the following form:

http://www.ied.tsukuba.ac.jp/ernc/sending-paper-information/
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[1-20-02]
Developing deeper insights into water cycling of forests using

radiocesium as a tracer

Principal Researcher : Delphis Levia

Host Researcher : Yuichi Onda * Hiroaki Kato

1. Report (about one page of A4 paper)

1. Research description

Our research examines the vertical flux (leaching and washing-off) and cycling of radiocesium
via the branchflow and stemflow within forest stands, and its transport in the aftermath of the
Fukushima Dai-ichi Nuclear Power Plant (FDNPP) accident. In particular, the research
investigated and compared the distribution of radiocesium concentration (specifically Cs-
137) transported by branchflow from upper and lower portions of the canopy and deposited
by stemflow to the trunk-base. Furthermore, a stable isotope approach was initiated as to
define the mixing process of intercepted rainfall, a signature of evaporation loss, and elucidate
the transport of radiocesium via branchflow and stemflow on its routing through the canopy.
The research was conducted in a coniferous forest (Cryptomeria japonica (L. f.) D. Don,
young Japanese cedar stands, mean height of 10.9 m, mean DBH of 0.560 m) and a mixed
deciduous broadleaved forest (Quercus serrata Murray, Japanese oak stands, mean height of
14.3 m, mean DBH of 0.789 m). The forest plots were located in Yamakiya, Fukushima
Prefecture, with a radial distance of approximately 40 km from FDNPP. In addition,
individual experimental tree stands were selected. Cedar: Cedar A, Cedar B and Cedar C and
oak: Oak 1 and Oak 3. Branchflow was collected from branches of younger foliage, mixed
foliage and dead foliage for cedar stand, while branches of uppermost foliage and mid-level
foliage for oak stand. Stemflow was collected from upper-tree stemflow at 1 m below the last
branch, and at 1.37 m from forest floor for both cedar and oak stands. Cedar and oak stands
were partitioned into canopy layers (as described above) and then comprised into two

compartments: canopy and trunk.



1-20-02

2. Research outcome

Significant vertical variability of Cs-137 concentration, depositional flux and volume
generated in the branchflow and stemflow was observed among the sampling periods and
season and also differed within the tree layers and between the two forest stands. The oak
stand exhibited higher Cs-137 concentrations than the cedar stand. Branchflow of the dead
foliage in the cedar canopy remained a significant contribution to the leachable Cs-137,
reflecting the initial fallout that was intercepted by the upper canopy.

For seasonal changes, the distribution of Cs-137 concentration via branchflow and stemflow
in the cedar and oak stands was most pronounced during winter season, with larger Cs-137
concentrations from the trunk than the canopy. This emphasized the importance of winter
leaching, especially from the tree trunk, although a lower volume was generated.

Overall, the Cs-137 depositional flux from the oak stand was 7.5 times greater than for cedar.
The Cs-137 depositional flux generated by branchflow and stemflow for the cedar stand and
oak stand were 375.2 and 2812.8 Bq/m2/year, respectively. 71% of Cs-137 depositional flux
originated from the canopy of cedar stands and 48% from the canopy of oak stands. Results
also indicated that Cs-137 concentrations were strongly governed by leaching and
sequestration processes along the preferential flowpaths within the canopy, as intercepted
rainwater interacted with foliage and outer bark. Furthermore, the isotopic composition of
branchflow was generally enriched in 6 180 and 6 D compared to open rainfall and

throughfall, whilst oak stands more enriched than cedar stands.

Published Papers

Papers published by the research group between April 2020 and March 2021 (papers in which
ERAN funding is stated in the acknowledgements, or the principal investigator and host

researcher are co-authors. Accepted papers can be included).

Zul Hilmi SAIDIN, Yuichi ONDA, Hiroaki KATO, Janice E. HUDSON, Kazuki NANKO,
Delphis F. LEVIA, 2020. Vertical variability of radiocesium cycling via branchflow and
stemflow through the canopy of cedar and oak stands in the aftermath of the Fukushima Dai-

ichi Nuclear Power Plant accident. [in preparation, to be published in Chemosphere].

Please report any publications from the ERAN collaboration through the following form:

http://www.ied.tsukuba.ac.jp/ernc/sending-paper-information/
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[1-20-03]

Contribution of K transporters to Cs uptake and accumulation in rice

Principal Researcher : Nathalie LEONHARDT

Host Researcher : Jun Furukawa

1. Report (about one page of A4 paper)

The aim of our project is to develop in situ remediation approach using higher plants for
rehabilitation of soil, a promising strategy for cost effective treatment of contaminated sites.
Plants take up their essential elements from the soil through changes in the physico-chemical
properties of the rhizosphere (acidification, excretion of chelators) and via transport systems
of the essential elements (K, P, Fe,..etc). The radiological contaminants enter also using
similar transport systems by chemical analogy (Cs/K). Also, using rice mutants affected in
different transporters involved in the mobilization or transport of cesium, we will evaluate
their capacity to increase or decrease the 137Cs uptake in plants in order to generate new
cultivars that can be used for phytoremediation or safe-food strategies.

In this experiment, we focused on OsHKT2;1 mutant line(oshkt2;1), which increased Cs
uptake. Two mutant lines obtained from Tos17 mutant lines (ND4057 (control and mutant),
NC2534(control and mutant)) have used in our experiment. Seedlings transferred to paddy
field (Fukushima) and cultivated for 5-6 months. Samples collected and separated into up
ground part and grains. 137Cs measured by Germanium counter, and K and Na contents
measured by ICP-AES.

Field experiments performed 2018, 2019 and 2020. Three independent experiments (2018-
2020) have showed same tendency in 137Cs contents of grains. (137Cs contents of leaves are
under measurement in NARO’s Fukushima institute). K and Na contents of 2018 sample
showed Na contents differences in the plants but not in K. (2019-2020 samples are under
measurement in NARQO’s Fukushima institute). We will obtain all measurement data within
2021, and then we want to understand the Cs absorption control mechanism by integrating

field data and laboratory data.
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Published Papers

Papers published by the research group between April 2020 and March 2021 (papers in which
ERAN funding is stated in the acknowledgements, or the principal investigator and host

researcher are co-authors. Accepted papers can be included).

Please report any publications from the ERAN collaboration through the following form:

http://www.ied.tsukuba.ac.jp/ernc/sending-paper-information/
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[1-20-04]
Establishment of Radiocesium Concentration Ratios for Japanese Eels
(Anguilla japonica) and Conger Eels (Conger myriaster) in Fukushima

Prefecture

Principal Researcher : Thomas Johnson
Co-researcher : Meghan Dieffenthaller
Host Researcher : Toshihiro Wada

1. Report (about one page of A4 paper)
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Published Papers

Papers published by the research group between April 2020 and March 2021 (papers in which
ERAN funding is stated in the acknowledgements, or the principal investigator and host

researcher are co-authors. Accepted papers can be included).

Please report any publications from the ERAN collaboration through the following form:

http://www.ied.tsukuba.ac.jp/ernc/sending-paper-information/
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[1-20-05]
Radiocesium solid-liquid distribution and retention in soils and

sediments

Principal Researcher : Ralf Sudowe
Co-researcher : Anna Deak

Host Researcher : Alexei Konoplev

1. Report (about one page of A4 paper)

Monitoring of dynamics in radioactive contamination of the ponds and dam reservoirs in the
FDNPP exclusion zone is essential not only in the context of radiation safety, but also for a
better understanding of the main mechanisms responsible for persistence, mobility, and
bioavailability of Fukushima-derived r-Cs in the freshwater environment. These water bodies
are valuable and convenient subjects for the study of the surrounding freshwater environment
with all its features and complexities.

Water and sediment samples from reservoirs/ponds within the exclusion zone were collected
and analyzed. The contaminated water was filtered through membrane filters to separate
particulate and dissolved r-Cs and then dissolved r-Cs was caught up by an ANFEZH (iron
ferrocyanide) sorbent dissolved cesium. Soil/sediments size distribution was obtained and
analyzed. The dynamics of the r-Cs distribution coefficient in the sediment-water system were
analyzed.

Accumulated suspended material in ponds and dam reservoirs understudy was mainly
presented by clay and silt fractions. The typical XRD peak patterns of soil and sediment
particles confirmed the presence of micaceous clay minerals, which selectively adsorb and fix
radiocesium, in sediments and catchment soils.

The highest levels of the dissolved 137Cs were observed from June to October, depending on
the water body. Additional dissolution of 137Cs in the summer can be attributed to the
temperature dependence of 137Cs desorption from FES and its remobilization by ammonium.
The 137Cs exchangeable distribution coefficients K_d”ex were found to be linearly
proportional to the inverse effective concentration of major Cs competitive cations

([K"+ J+5[NH_4"+ ] )*(-1), as would be expected from the theory of radiocesium selective
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sorption on the FES of micaceous clay minerals. The exchangeable RIPex(K) was estimated
to be 1650-2250 mEq/kg, which is within the range of values measured in the laboratory and
available in the literature.

Despite 137Cs contamination in the ponds being relatively persistent, a decline in both
particulate and dissolved 137Cs activity concentrations was revealed. The reduction rate of
particulate 137Cs activity concentrations was much higher than that for dissolved 137Cs.
Thus, the apparent distribution coefficient Kd(137Cs) in the sediment—water system
decreased with the rate constant 0.12-0.18 yr-1. We hypothesized that the Kd(137Cs) decline
may be associated with the decomposition of CsMP and subsequent 137Cs leaching from
them since the rate of Kd decline in the ponds corresponds to the roughly estimated rate of
137Cs leaching from CsMP in a freshwater environment based on the latest available data of

laboratory experiments.

Published Papers

Papers published by the research group between April 2020 and March 2021 (papers in which
ERAN funding is stated in the acknowledgements, or the principal investigator and host

researcher are co-authors. Accepted papers can be included).

Konoplev A, Wakiyama Y, Wada T, Udy C, Kanivets V, Ivanov V, Komissarov M, Goto A,
Nanba K (2021) Radiocesium distribution and mid-term dynamics in the ponds of the

Fukushima Dai-ichi nuclear power plant exclusion zone. Chemosphere, 265: 129058.

Please report any publications from the ERAN collaboration through the following form:

http://www.ied.tsukuba.ac.jp/ernc/sending-paper-information/



1-20-06

[1-20-06]

Influences of Rooting Activity by Wild Boar on 137Cs Bioavailability

Principal Researcher : James Beasley

Host Researcher : Yoshifumi Wakiyama *+ Kenji Nanba

1. Report (about one page of A4 paper)

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 where rooting occurs to a depth of 120 cm. Rooting by wild boar has
the potential to alter the soil chemistry, arthropod communities, and vegetation composition,
and 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. Our objective in this study is to determine whether rooting by wild boar
alters the bioavailability of 137Cs. We hypothesize wild boar rooting alters the distribution of
137Cs within the soil profile, increasing the bioavailability of this contaminant to biota and
the potential for redistribution through erosion.

To evaluate the effects of rooting on 137Cs distribution in soil, we initiated collection of soil
samples within the difficult to return zone, in areas with and without boar rooting during 2020.
However, due to the COVID-19 pandemic Dr. Beasley was unable to travel to Japan to carry
out this research. Preliminary samples were collected and analyzed by Dr. Wakiyama at the
Institute of Environmental Radioactivity, and we have purchased additional supplies to
expand data collection this summer. These preliminary data support our hypothesis, and
suggest wild boar rooting appears to disrupt the vertical migration of 137Cs within soil,
although additional sampling is needed to validate this observation. During summer 2021 we
intend to travel to Japan as soon as the travel restriction is lifted to collect and analyze the
remaining samples for this research. We will target both former agricultural areas as well as
forested sites to investigate the influence of habitat and soil type. In addition, we will collect

samples from recent (<1-2 weeks) and old (e.g., >3 months) rooting to study the effects of
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weathering on the redistribution process. For all sampling sites, we will collect soil cores to
determine the vertical distribution of 137Cs in the surface and sub-surface soil layers.
Radiocesium activity will be determined for all collected samples using an Auto-Gamma
Counter at the Institute of Environmental Radioactivity.

Although we only have preliminary results to this point, these initial results suggest increases
in wild boar populations have the potential to alter the distribution of contaminants within
soil profiles. Upon completion of sampling in fall 2021 this study will produce the first results
to date on the effects of disturbances from wild boar on changes to the distribution of 137Cs.
Given the growing population of wild boar within the difficult to return zone, a clear
understanding of the impacts of this species on the local environment is necessary to better
inform appropriate management actions. Thus, the proposed research will produce unique
insights that could be relatable to ongoing management of this species in areas impacted by

the Fukushima Daiichi nuclear accident.

Published Papers

Papers published by the research group between April 2020 and March 2021 (papers in which
ERAN funding is stated in the acknowledgements, or the principal investigator and host

researcher are co-authors. Accepted papers can be included).

One paper is currently being finalized, and will be submitted to a major international journal
within the next 1-2 months.

In addition, the following paper was recently published where the PI and host researcher are
co-authors.

Gerke, H.C., T.G. Hinton, T. Takase, D. Anderson, K. Nanba, and J.C. Beasley. 2020.
Radiocesium concentrations and GPS-coupled dosimetry in Fukushima snakes. Science of the
Total Environment 734:139389

Please report any publications from the ERAN collaboration through the following form:

http://www.ied.tsukuba.ac.jp/ernc/sending-paper-information/
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[1-20-07)
Effects of radionuclide exposure on the microbiome community within

gastrointestinal tract of wild boar

Principal Researcher : Diana Lafferty
Co-researcher :

Host Researcher : Kenji Nanba

1. Report (about one page of A4 paper)
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Published Papers

Papers published by the research group between April 2020 and March 2021 (papers in which
ERAN funding is stated in the acknowledgements, or the principal investigator and host

researcher are co-authors. Accepted papers can be included).

TLEHY EHEA,

Please report any publications from the ERAN collaboration through the following form:

http://www.ied.tsukuba.ac.jp/ernc/sending-paper-information/
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[1-20-09]
Synthesis and characterization of nickel(II) and cobalt(III) complexes
of aryl-substituted multi-azamacrocyclic chelator for application in

radioactive waste decontamination

Principal Researcher : Tapashi Ghosh Roy
Co-researcher : Zinnat Ara Begum

Host Researcher : Ismail Md. Mofizur Rahman

1. Report (about one page of A4 paper)

Different radioisotopes of nickel(I) and cobalt(II) are produced in the structural steels of
nuclear reactor vessels and internal components from neutron activation of corresponding
naturally occurring stable isotopes. The shape-persistent macrocycles can be used for the
selective isolation of r-Ni from the waste matrix. However the field of macrocyclic chemistry
is growing very rapidly because of its application and importance in the area of coordination
and analytical chemistry. The present research plan aimed to evaluate the capability of
chelators for the selective isolation of r-Ni or r-Co from the waste matrix. In this context, new
aryl substituted multi-azamacrocyclic chelator and its Co(III) and Ni(II) complexes have been
synthesized and characterized. The new macrocycle is found to act as very efficient chelator
of Ni(II) and Co(III) during complex formation. The compounds have been characterized by
spectroscopic methods as well as by magneto-chemical, and conductivity data. It is expected
that, future studies on the efficiency of adsorption of the chelators on Ni(I) and Co(III) ions
can play a vital role on the development of radiochemistry.

Keywords: Macrocyclic chelator; complexation; nickel; cobalt; radiometric studies.
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Published Papers

Papers published by the research group between April 2020 and March 2021 (papers in which
ERAN funding is stated in the acknowledgements, or the principal investigator and host

researcher are co-authors. Accepted papers can be included).

Title: Syntheses, Characterization and Antimicrobial Studies of Ni(II), Cu(II), and Co(III)
Complexes with an N-Pendent Azamacrocyclic Chelator

Authors: Lucky Dey, Saswata Rabi, Debashis Palit, Saroj K. S. Hazari, Zinnat A. Begum,
Ismail M.M. Rahman, Tapashi G. Roy *

Journal Name: Journal of molecular structure

Status: Comments of Reviewers have arrived just now from Editor (Answers on queries will

be provided soon for taking further action on it)

Please report any publications from the ERAN collaboration through the following form:

http://www.ied.tsukuba.ac.jp/ernc/sending-paper-information/
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[1-20-10]
Study of naturally occurred radioactivity in the soil and rocks of

Chittagong Hill Tracts area of Bangladesh

Principal Researcher : Debashis Palit
Co-researcher : Shahadat Hossain

Host Researcher : Ismail Md. Mofizur Rahman

1. Report (about one page of A4 paper)

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 has 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

Due to current pandemic situation, the whole area was locked down, University is closed till
today. So, we could not collect the requisite amount of sample, only nine samples were
collected from Rangamati district. The samples were collected from the undisturbed area. It
is then dried grinded, sieved and kept closed in a Marinelli beaker for 4 weeks. The

radioactivity level of radioactive K, Th and Ra isotopes are measured by an HPGe detector.

Results and Discussion
The result of the natural radioactivity of the measured sample is given on Table 1

Table 1: Radioactivity level of soil samples of Chittagong Hill Tracts

SI. No. Sample location K-40(Bq/Kg) Th-232(Bq/Kg)
Ra-226(Bq/Kg)
1 Rm-1 190£19
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98+10.78 3£0.36

2 Rm-2 115+14.95
89+8.9 5+0.6

3 Rm-3 270%x45.9
109£16.35 11£1.43

4 Rm-4 235+25.85
60+7.2 10.1£2.32

5 Rm-5 235+£32.9
50*+6.5 12.9+2.45

6 Rm-6 320x38.4
23+2.99 6.7%t1.21

7 Rm-7 390£46.8
34+5.78 5%+0.85

3 Rm-8 340%£40.8
41+4.51 10£1.7

9 Rm-9 390£46.8
40£5.2 10£1.7

From Table 1 it is clear that among the collected sample the highest value of 40K is
390+46.8 Bq/Kg, 232Th 109+16.35 Bq/Kg and 226 Ra is 16.1+2.9 Bq/Kg. All this values
in the data are below world averagel except some values for 232Th in some places. But with
this small number of samples with a limited area we cannot conclude about the background
radioactivity level of any area.

Conclusion

We could not complete our project because we were not able to collect the requisite amount
of sample due to current pandemic situation. We hope to complete the rest of work this year
if the situation permits.

Reference

1UNSCEAR, Sources and effects of ionizing radiation: United Nations Scientific Committee
on the Effects of Atomic Radiation, Vol.Il. 2000
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Published Papers

Papers published by the research group between April 2020 and March 2021 (papers in which
ERAN funding is stated in the acknowledgements, or the principal investigator and host

researcher are co-authors. Accepted papers can be included).

We could not publish any paper from this ERAN funded project. But we have several papers

on our other works.

Please report any publications from the ERAN collaboration through the following form:

http://www.ied.tsukuba.ac.jp/ernc/sending-paper-information/
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[1-20-11]
Low dose radiation effect on the brain development in racoon and
large Japanese field mice from Fukushima area after Fukushima

Daiichi Nuclear Power Plant accident.

Principal Researcher : FENG RU TANG

Host Researcher : Tomisato Miura

1. Report (about one page of A4 paper)

Abstract:

The brain cellular and blood vessel changes including newly generated neurons in the
subgranular zone of the dentate gyrus, astrocytes, microglia, oligodendrocyte progenitor cells
and blood vessel in the Raccoon and large Japanese mice from Namie Town, Japan from
contaminated (Namie, Fukushima) and reference (clean) areas were investigated using
respective markers including doublecortin (DCX), Glial fibrillary acidic protein (GFAP),
Tonized calcium binding adapter molecule 1 (IBA1), IB4, and platelet derived growth factor
receptor beta (PDGFR1). More samples are still needed to make solid conclusions.
Methods:

The brains from Raccoon and large Japanese mice from Obori, Omaru, Namie, Kakura and
Kiyohashi, Ishikari, Hirosaki, Japan were harvested and fixed with 4% paraformaldyhyde and
cut with 40pm, free-floating sections were immunostained with DCX, GFAP, IBA1, IB4, and
PDGFR1

Results and conclusion:

Newly generated neurons in the subgranular zone of the dentate gyrus, astrocytes, microglia,
oligodendrocyte progenitor cells and blood vessel in the Raccoon and large Japanese mice
were wells stained as indicated in Fig. 1.

As only 3 raccoons and 4 large Japanese mice were obtained from intermediate (0.65-
1.81uSv/h) or high (>3 pSv/h) dose rate regions, more animals are still needed for statistical

analysis.
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Published Papers

Papers published by the research group between April 2020 and March 2021 (papers in which
ERAN funding is stated in the acknowledgements, or the principal investigator and host

researcher are co-authors. Accepted papers can be included).

Nil

Please report any publications from the ERAN collaboration through the following form:

http://www.ied.tsukuba.ac.jp/ernc/sending-paper-information/
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[1-20-12]
Evaluating radiocesium mobility from forest soils

to soil ecosystems and soil fauna

Principal Researcher : Mathew Swallow

Host Researcher : Naofimi Akata

1. Report (about one page of A4 paper)

This project was implemented to determine radiocesium mobility in forest soils affected by
the FDNPP accident. The method being developed aims to mimic the movement of
radiocesium in the soil water induced by the evaporative flux of plants. The method will also
allow for the collection of mobile radiocesium to understand the colloidal fraction which
facilitates the transport of radiocesium within the soil. Unfortunately, travel restrictions due
to COVID-19 limited the project to development of methodology and beginning testing in
Canada on Canadian forest soils. However, despite the delay caused by the pandemic
significant progress has been made in the project’s development.

To date, we have successfully developed a treatment cell and methodology to ensure delivery
of water solely through suction caused by matric forces of the soil driven by evaporative
suction in the wicking material. We have done a small pre-trial test using 100 gram samples
of dry mineral soil from a local forest treated with 5 ml of 5 ppm cesium chloride solution.
These samples were subjected to 3 different wet/dry cycles (1, 5 and 10 times) to test ageing
of cesium within the soil and to elicit a change in cesium availability.

Results show that the ageing treatment appears to increase the release of colloidal organic
matter accumulation in the wicking material, though unfortunately due to local equipment
malfunctions the wicks themselves have not yet been analyzed for the presence of cesium.
However, the higher accumulation of colloidal organic material within the wicks of aged soils
suggests that any radiocesium bound within this fraction would be mobile and freely migrate
towards the rhizosphere of active plants. After entering the rhizosphere, these organic colloids
would be at risk of being decomposed leading to the potential for transfer of radiocesium into
the soil foodweb and plant tissues.

The pre-trial has shown that the wicking methodology can capture mobile colloids yet there
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are still many challenges needed to complete this work. For one, the wicking material in it
current form only elicits a moderate soil suction of approximately -200 kPa to -300 kPa, which
is well below the generally accepted suction threshold of -1.5 MPa for terrestrial plants.
Modification of the method is currently underway to lower the suction potential of the wicking
to levels more commonly seen in terrestrial plants. We are also developing the potential for
the system to function as a technique for in situ remediation treatment of radiocesium affected
soils. The development efforts will continue and hopefully the easing of travel restrictions
to Japan will allow for Dr. Swallow to travel to Hirosaki and Rokkasho to work with team

members on the project on soils affected by the FDNPP accident.

Published Papers

Papers published by the research group between April 2020 and March 2021 (papers in which
ERAN funding is stated in the acknowledgements, or the principal investigator and host

researcher are co-authors. Accepted papers can be included).

N/A

Please report any publications from the ERAN collaboration through the following form:

http://www.ied.tsukuba.ac.jp/ernc/sending-paper-information/
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[1-20-13]
Trend of radiocesium and relate radionuclides concentration in

surface-water and ground-water after FDNPP accident

Principal Researcher : Rawiwan Kritsanauwat

Host Researcher : Hirofumi Tazoe « Naofumi Akata

1. Report (about one page of A4 paper)

It is important to monitor the radionuclide concentration in the aquatic environment such as
river, groundwater, lake water in the situation of accident of nuclear facilities. In this study,
we have developed a simple enrichment system for radioactive cesium (Cs-134, Cs-137) and
radioactive strontium (Sr-89, Sr-90), which are important man-made radionuclides for
environmental monitoring to avoid ingestion of contaminated water. In order to concentrate
radionuclides at the same time, we constructed a two-stage concentration system in which
consists of two chromatographic columns. The product KNiFC PAN Resin by Prussian blue
was used as an adsorbent for radioactive cesium. This cesium adsorbent can collect cesium
under both acidic and neutral pH conditions. A research group at Hirosaki University has
established a method for radioactive cesium in river water using this resin (Hegedus et al.,
2020). In order to quantify low-concentration radioactive cesium, it is necessary to focus on
a small amount of resin that can be measured with a well-type germanium semiconductor
detector. According to previous work, a column filled with 1 mL of KNiFC PAN resin was
used. Radioactive cesium in 2 L of river water sample could be quantitatively collected by
passing through a column at a flow rate of 2 mL/min by peristaltic pump. Since adsorption of
Sr to KNiFC PAN resin is negligible, a cation exchange column (Bio-Rad AG1-X8, 100-200
mesh, 5 mL) was combined with KNiFC PAN resin packed column to concentrate Sr directly.
The divalent cations containing Sr were quantitatively concentrated and could be eluted with
30 mL of 3M HNO3.

Regarding radioactive cesium, the resin was transferred to a measuring tube and measured
with a well-type high-purity germanium semiconductor detector for 3 days. As a result, it was
possible to quantify with minimum detectable activity concentration of 5 mBq/L. Regarding

radiostrontium, although radiocesium has been removed, other artificial radionuclides and
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natural radionuclides coexist even after cation exchange, so further chemical separation is
required. When Sr-90 is directly separated by ICPMS or radiation measurement, it can also
be separated using Sr resin. When quantifying with the progeny nuclide Y-90, after 2 weeks
or more have passed since the cation exchange, Y-90 in radiation equilibrium with Sr-90 is
chemically separated by DGA Resin and radiation measurement is performed (Tazoe et al.,
2016).

Reference

1. Hegedus, M., Shiroma, Y., Iwaoka, K., Hosoda, M., Suzuki, T., Tamakuma, Y., Yamada, R.,
Tsujiguchi, T., Yamaguchi, M., Ogura, K., Tazoe, H., Akata, N., Kashiwakura, 1., Tokonami,
S. Cesium concentrations in various environmental media at Namie, Fukushima Journal of
Radioanalytical and Nuclear Chemistry. 323(1), 197-204 (2020).

2. Tazoe, H., H. Obata, T. Yamagata, Z. Karube, H. Nagai, M. Yamada: Determination of
strontium-90 from direct separation of yttrium-90 by solid phase extraction using DGA Resin
for seawater monitoring. Talanta, 152, 219-227 (2016).

Published Papers

Papers published by the research group between April 2020 and March 2021 (papers in which
ERAN funding is stated in the acknowledgements, or the principal investigator and host

researcher are co-authors. Accepted papers can be included).

Please report any publications from the ERAN collaboration through the following form:

http://www.ied.tsukuba.ac.jp/ernc/sending-paper-information/
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[1-20-14]
A Preliminary Study to Assess The Activity of Antioxidant Enzymes in

Population Exposed to Very High Levels of Radon Concentration

Principal Researcher : Dwi Ramadhani

Host Researcher : Tomisato Miura

1. Report (about one page of A4 paper)

The Mamuju regency in West Sulawesi, Indonesia, is considered to have a high dose rate due
to the high level of natural uranium content in the soil (Syaeful et al. 2014). A comprehensive
dose evaluation including both of internal and external exposures by Hosoda et al. (2021)
revealed that the annual effective dose in Botteng village, Mamuju could reached 27 mSv
based on the median value of the measurements. Recent investigations revealed that Tande-
Tande sub-village in Mamuju has the highest radon concentration that could reached 1644
Bq/m3. As a radioactive decay product of radium, radon, which has a short half-life (3.82
days), is a colorless, odorless gas that can easily move through the soil into the air before
decaying by emission (Autsavapromporn et al. 2018; Cuji¢ et al. 2020). Therefore, the long-
term exposure to radon and its progeny is the major contributor to exposure in people who
live in areas with high natural background radiation, such as Tande-Tande sub-village
inhabitants.

Radon can emitted alpha particles that capable to induce reactive oxygen species and DNA
damage of respiratory cells and increase the lung cancer risk. Thus, it can be assumed that the
antioxidant level in Tande-Tande sub-village inhabitants should be lower compare to control
samples due to the utilization of antioxidants that could scavenge the higher free radical
concentrations. In this study we will evaluate the activities of antioxidant enzymes to find
out whether the level of antioxidant enzymes in Tande-Tande sub-village inhabitants are

higher compare to control subjects.
Methods
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The MnSOD and GPx activities from 17 healthy adult subjects from Tande-Tande Sub-
village, Mamuju and 17 healthy adult subjects from normal background radiation areas
(NBRAs) were measured using specific kit by visible spectrometer.
Results
The mean of MnSOD and GPx activities in the Tande-Tande sub-village inhabitants (8.47
+ 0.3611, 0.374 £ 0.03508) were not statistically different than that found in the Topoyo
village inhabitants (8.341 + 0.4007, 0.3511 =+ 0.0323; p=0.8133, 0.633).
References
1. Syaeful H, Sukadana IG, Sumaryanto A. Radiometric Mapping for Naturally
Occurring Radioactive Materials

(NORM) Assessment in Mamuju , West Sulawesi. Atom Indones. 2014;40(1):33-9.
2. Hosoda M, Nugraha ED, Akata N, Yamada R, Tamakuma Y, Sasaki M, et al. A

unique high natural background

radiation area — Dose assessment and perspectives. Sci Total Environ.
2021;750(142346):1-11.
3. Autsavapromporn N, Klunklin P, Threeratana C, Tuntiwechapikul W, Hosoda M,

Tokonami S. Short telomere

length as a biomarker risk of lung cancer development induced by high radon levels:
A pilot study. Int ]

Environ Res Public Health. 2018:15(10).
4. Cujic’ M, Jankovi¢ Mandié L, Petrovié J, Dragovi¢ R, Pordevi¢ M, Pokié¢ M, et al.
Radon-222: environmental

behavior and impact to (human and non-human) biota. Int ] Biometeorol. 2020;

Published Papers

Papers published by the research group between April 2020 and March 2021 (papers in which
ERAN funding is stated in the acknowledgements, or the principal investigator and host

researcher are co-authors. Accepted papers can be included).

Please report any publications from the ERAN collaboration through the following form:

http://www.ied.tsukuba.ac.jp/ernc/sending-paper-information/

1-26



1-20-15

[1-20-15]
Gross alpha and gross beta radioactivity concentration in

environmental water

Principal Researcher : Fei Chen

Host Researcher : Hirofumi Tazoe

1. Report (about one page of A4 paper)

To improve the precision and accuracy of gross radioactivity detection in water, and to
improve the radiological health and environmental monitoring level of each laboratory, it is
necessary to carry out method verification and quality control. The thick source method for
gross alpha and the thin source method for gross beta analysis were used to analyze the actual
sample. After multiple test, the precision of the detection was calculated. Through the spike
recovery test and the comparison sample analysis of the national radiological health in 2019,
the accuracy analysis of the method was performed.

In the precision experiment, the relative standard deviations of the gross alpha and gross beta
result were 23% and 13%, respectively. The three spike recoveries were 103.1%, 103.5%, and
105.8%, respectively. The relative errors of gross alpha and gross beta compared with the
reference values were 0.92% and 9.4%, respectively. All the result reflected the high accuracy
of the method. The relative standard deviations, recoveries, and relative errors in the method
validation and quality control were below the limits of the criterion.

In the future, proposed method will be applied to river water sample collected in Ukedo river,
Fukushima Prefecture in 2012 and 2013. These samples are registered as sample archive
catalogue in ERAN. Since radioacitive nuclides such as Cs-134 and Cs-137 and elemental
concentration have been determined in IREM, Hirosaki University. Cs-137 concentrations
range from 100 Bq/L to 2000 Bq/L, which exceed level of natural radionuclides such as K-40

and Ra-226 and become ideal sample to validate proposed method.
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Published Papers

Papers published by the research group between April 2020 and March 2021 (papers in which
ERAN funding is stated in the acknowledgements, or the principal investigator and host

researcher are co-authors. Accepted papers can be included).

MRk, 9K, EFW, AR, =E3C (2020) Quality control of gross a and gross f
analysis in water. FAERUETEE A5 B9 247E Chin. J. Radiol. Med. Prot.  40(8) 65-67

Please report any publications from the ERAN collaboration through the following form:
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[1-20-16]
Development of producing radioactive aerosol under a variety of

environmental conditions for dose assessment

Principal Researcher : Rungroj Sakulnaeramit

Host Researcher : Chutima Kranrod * Yuki Tamakuma

1. Report (about one page of A4 paper)

OBJECTIVE

To develop a method for producing radioactive aerosols in 10 to 150 nm of radon progeny
and estimate the lung effective dose.

RESEARCH SCOPE

- Using NaCl, Glucose and KMnO4 solutions by different concentrations to produce
radioactive aerosols.

- Study the effect of temperature at 25 and 35° C and suitable relative humidity in calibration
chamber on radioactive aerosols.

- Estimate the equivalent dose from inhalation of radon progeny with the Integrated Modules
for Bioassay Analysis (IMBA).

EXPERIMENTAL

At first, we use dryer in front of pump and generate pressure for Atomizer. The atomizer
generates aerosols from water-soluble materials such as NaCl, Glucose and KMnO4, the
product is sent to calibration chamber with radioactive. After that, the attached decay
products will be measured by PAMS.

In this time, The results of the experiment have the results obtained from the use NaCl,
Glucose and KMnO4.The next expectation is an experiment to control environmental
conditions such as humidity and temperature to obtain complete results. And can summarize

the results of the experiment completely.
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RESULT

The procedure for producing radioactive aerosols of radon progeny in the range that can
accumulate in the alveoli. It can be used to estimate the effective dose that humans will be
expose to due to the radioactive aerosols of radon progeny. And it can be applied to measure
and assess the equivalent dose, radiation of radon progeny in various environments.

NOTE

Because of the COVID-19 epidemic situation Therefore it is a work limitation Causing the
performance to not be as expected But the operation has made some progress. It is estimated

from the results of the experiment that this research will be successful in meeting the goals.

Published Papers

Papers published by the research group between April 2020 and March 2021 (papers in which
ERAN funding is stated in the acknowledgements, or the principal investigator and host

researcher are co-authors. Accepted papers can be included).

Kranrod C, Chanyotha S, Tokonami S, Ishikawa T. A simple technique for measuring the
activity size distribution of radon and thoron progeny aerosols. ] Environ Radioact. 2021
Apr;229-230:106506. doi: 10.1016/j.jenvrad.2020.106506. Epub 2021 Jan 17. PMID:
33472114.

Please report any publications from the ERAN collaboration through the following form:

http://www.ied.tsukuba.ac.jp/ernc/sending-paper-information/
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[1-20-18]
A study of Japanese beaches for Fukushima Dai-ichi derived

radionuclides

Principal Researcher : Ken O. Buesseler
Co-researcher : Nuria Casacuberta - Seiya Nagao

Host Researcher : Hirofumi Tazoe

1. Report (about one page of A4 paper)

The Fukushima Dai-ichi Nuclear Power Plants (FDNPPs) accident in 2011 led to an
unprecedented release of radionuclides into the environment. Particularly important are Sr-
90 and Cs-137 due to their known health detriments and long half-lives (T =~ 30 y) relative to
ecological systems. These radionuclides can be combined with the longer-lived 1-129 (T =
15.7 My) to trace hydrologic, atmospheric, oceanic, and geochemical processes. This study
seeks to evaluate Cs-137, Sr-90, and I-129 concentrations in seawater off the coast of Japan,
reconcile the sources of contaminated waters, and assess the application of Cs-137/Sr-90, I-
129/Cs-137, and I-129/Sr-90 as oceanic tracers. We present new data from October 2015 and
November 2016 off the coast of Japan, with observed concentrations reaching up to 198 * 4
Bq/m3 for Cs-137,9.1 + 0.7 Bq/m3 for Sr-90, and (114 £ 2) X 10-5 Bq-m3 for I-129. The
utilization of activity ratios suggests a variety of sources, including sporadic and independent
releases of radiocontaminants. Though overall concentrations are decreasing, concentrations
are still elevated compared to pre-accident levels. In addition, Japan’s Environment Minister
has suggested that stored water from the FDNPPs may be released into the environment and
thus continued efforts to understand the fate and distribution of these radionuclides is

warranted. This result has been published in Kenyon et al. EST (2020).

Published Papers

Papers published by the research group between April 2020 and March 2021 (papers in which
ERAN funding is stated in the acknowledgements, or the principal investigator and host

researcher are co-authors. Accepted papers can be included).

Please report any publications from the ERAN collaboration through the following form:

http://www.ied.tsukuba.ac.jp/ernc/sending-paper-information/
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[1-20-19]
EVALUATION OF THE CONVERSION FACTOR OF RADON
AND THORON PROGENY DETECTOR IN DWELLING USING

TRACK ETCH DETECTORS

Principal Researcher : Chanis Pornnumpa
Co-researcher : Chanis Pornnumpa

Host Researcher : Chutima Kranrod * Yuki Tamakuma

1. Report (about one page of A4 paper)

In this study, radioactive aerosol generation system was developed to understanding the
behavior of ambient aerosols for evaluating the conversion factor of Rn-Tn progeny by alpha-
tract detector. The conversion factor values obtained could be used to calculate Rn-Tn
progeny concentrations in the dwellings for internal dose assessment. In order to develop a
high-performance of radioactive aerosol generation system, 1,000 ppm NaCl solution was
used for generating particle in the chamber. For uniformity of the particles, a fan was installed
upper side of a tank lid. The particles were neutralized by an electrostatic eliminator that was
installed inside. The temperature was set around 20-21C under controlling of an air-
conditioner. The system was divided into two parts; first part was an aerosol particles
generator. The particle was generated and controls the concentration by flow rates before
sending into the chamber. The amount of particle would be measured using a scanning
mobility particle sizer (SMPS). Second part (Radioactive gases generator), radioactive gas
from generator was produced and injects into the mixing chamber. Both of them were mixed
with the optimum ratio for producing radioactive aerosols before entering into the exposure
chamber for radiation instrument calibration.

All results revealed that the aerosol particles generating system can maintain the
particle concentration between 1.7 X 103 particles per cm3 and 3.3 X 105 particles per cm3.
The particles could be generated in the range between 60 and 80 nm for NaCl solution at
concentration of 1,000 ppm. From this study, the condition with other flow rates should be
carried out for observing the effect of flow rate to particle concentration for development of
the calibration system and evaluation the conversion factor of Rn-Tn progeny by alpha-tract

detector in the future.
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Published Papers

Papers published by the research group between April 2020 and March 2021 (papers in which
ERAN funding is stated in the acknowledgements, or the principal investigator and host

researcher are co-authors. Accepted papers can be included).

Japanese journal of health physics

Journal of physics conference series

Please report any publications from the ERAN collaboration through the following form:

http://www.ied.tsukuba.ac.jp/ernc/sending-paper-information/
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[1-20-20]

Study on the migration law of radioactive aerosol

Principal Researcher : Zhou shumin
Co-researcher : Chen Rui * Zhang Xiongjie

Host Researcher : Chutima Kranrod * Yuki Tamakuma

1. Report (about one page of A4 paper)

In order to study on the migration law of radioactive aerosol under PM2.5 atmospheric
pollution, the project established an experimental platform of PM2.5 combined radon
progeny aerosol, mixed different types of PM2.5 aerosol with radon and it’s progeny.
Studied the formation mechanism and decay law of PM2.5 combined radon progeny, the
influence law of particle size, wind speed, humidity and other parameters on the equilibrium
factor of PM2.5 and radon progeny was obtained. The radon-progeny equilibrium factor F is
0.56 £ 0.14 (28.04 _C/77.51%, n = 120) and 0.54 *+ 0.15 (15.50 _C/50.00%, n = 120). The
F value conforms with the indoor standard value recommended by UNSCEAR. The growth
rate of F increases with the PM2.5 level. From moderate pollution to heavy pollution, the
growth rate of F is significantly higher than the previous growth rate, but F remains within
the reasonable range of 0.1-0.9. There is a positive correlation between the radon-progeny
equilibrium factor F and the concentration of PM2.5 (R2 = 0.91805), and these two
parameters are closely related. The study of the radon-progeny equilibrium factor F is
significant and can provide reference for environmental protection and radiation protection.
The effects of different PM2. 5 aerosol concentrations on the counting of 218Po and 214Po
were studied based on the solid particles as aerosol vectors of radon. The results show that the
total number of 218Po and 214Po increases with the increase of the concentration of aerosol
in PM2. 5, which reaches the maximum when the PM2. 5 concentration is 309 u g/m3.

Keywords: radioactive aerosol, PM2.5, equilibrium factor, concentrations
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Published Papers

Papers published by the research group between April 2020 and March 2021 (papers in which
ERAN funding is stated in the acknowledgements, or the principal investigator and host

researcher are co-authors. Accepted papers can be included).

Please report any publications from the ERAN collaboration through the following form:

http://www.ied.tsukuba.ac.jp/ernc/sending-paper-information/
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[1-20-21]
Analytical method of 135Cs and 137Cs in large volume of seawater by

ICP-MS spectrometry

Principal Researcher : Wu men

Host Researcher : Jian Zheng

1. Report (about one page of A4 paper)

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, we plan to complete the remaining
experiments in QST or in China.

Keywords: 137Cs, 135Cs, seawater, analytical method, ICP-MS

Published Papers

Papers published by the research group between April 2020 and March 2021 (papers in which
ERAN funding is stated in the acknowledgements, or the principal investigator and host

researcher are co-authors. Accepted papers can be included).

Please report any publications from the ERAN collaboration through the following form:

http://www.ied.tsukuba.ac.jp/ernc/sending-paper-information/
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[1-20-22)
Studies on the distribution and migration characteristics of Np and Pu

in typical karst environment

Principal Researcher : Hai Wang
Co-researcher : Qianlin Li

Host Researcher : Jian Zheng

1. Report (about one page of A4 paper)

Groundwater in karst aquifers constitutes about 25% of drinking water sources globally. Soils
on karst landscapes are typically thin, patchy and extremely fragile. The widespread existence
of metal binding and transport by natural organic matter (NOM) in karst drip waters. The
sediments, plants, water and other environmental sample were collection in karst region. The
vertical distribution of 137Cs activity in soils and lake sediment from Hunan karst
environment were investigated. The 137Cs activity was 15.11£0.63 mBq/g in surface soil
and 12.4£0.53 mBq/g in lake sediment. The 137Cs activity ratios in undisturbed soils
decreased from 15.11+0.63 mBq/g to 0.74+0.14 mBq/g with increasing depth from lcm to

10cm. The 137Cs activity ratio in disturbed soils was a narrow range with increasing depth.

Published Papers

Papers published by the research group between April 2020 and March 2021 (papers in which
ERAN funding is stated in the acknowledgements, or the principal investigator and host

researcher are co-authors. Accepted papers can be included).

Please report any publications from the ERAN collaboration through the following form:

http://www.ied.tsukuba.ac.jp/ernc/sending-paper-information/
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[1-20-23]
Tracing the sources of Pu and Hg in the deep-sea sediments using Pu

and Hg isotopes

Principal Researcher : Wang Zheng
Co-researcher : Yuanming Zhang

Host Researcher : Jian Zheng

1. Report (about one page of A4 paper)

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 the sediment cores near the Antarctic sea, where local
anthropogenic Hg sources are absent. The total Hg concentration (THg) and Hg isotope
ratios together reveal different Hg sources in different time periods. Period I (50-20 ka BP)
is marked by low sedimentation rate, low THg, strongly negative 6 202Hg (as low as -2%o),

and slightly positive A 199Hg and A 200Hg. The low sedimentation rate and low THg is likely
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due to extensive ice cover at the Antarctic sea during Last Glacial Maximum (LGM). The
isotope signals in period I are consistent with modern seawaters that primarily receive
deposition of background atmospheric Hg. Thus Hg during period [ was most likely deposited
from the atmosphere at ice-free area, and then transported by ocean circulation to the
Antarctic sea. Period II (20-10 ka BP) shows a dramatic increase of the deposition rate and a
slight increase of THg compared to period I, suggesting enhanced terrestrial weathering after
the LGM due to the retreat of glacial. The Hg isotope signals are also consistent with
enhanced input of terrestrial Hg. Period III (10 ka BP to present) shows no significant
changes in the sedimentation rate, but a dramatic increase of THg, suggesting that the
increased THg was caused by enhanced external input. § 202Hg shows even more positive
values compared to period II, and A 199Hg and A 200Hg both shift towards zero, which are
consistent with volcanic or anthropogenic emissions. It is well known that there has been
intensive volcanic activities surrounding the Antarctica since LGM 1. Thus we suggest that
Hg in the last 10 ka was primarily contributed by volcanic or hydrothermal emissions near the
Antarctica.

In the year of 2021 we will 1) continue to finish the analysis for Hg concentration and isotopes
in the remaining sediment samples; 2) perform data analysis; 3) publish the results. We expect
at least two publications based on these data.

1. Fraser, C. 1., Terauds, A., Smellie, ., Convey, P. & Chown, S. L. Geothermal activity
helps life survive glacial cycles. Proc. Natl. Acad. Sci. 111, 5634-5639 (2014).

Published Papers

Papers published by the research group between April 2020 and March 2021 (papers in which
ERAN funding is stated in the acknowledgements, or the principal investigator and host

researcher are co-authors. Accepted papers can be included).

Please report any publications from the ERAN collaboration through the following form:
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[1-20-24)
Method development for simultaneous analysis of 237Np and Pu

isotopes in the seawater by SF-ICP-MS

Principal Researcher : Shaoming Pan
Co-researcher : Shuai Zhang

Host Researcher : Jian Zheng

1. Report (about one page of A4 paper)

Plutonium in seawater is a well-known tracer in biogeochemical processes with its particle-
reactive properties. Recent studies evidenced that another transuranic isotope, 237Np
(t1/2=2.14 X106 y) has a similar behavior of 137Cs, thus shows great potential to act as a
tracer for water mass circulation for decadal and longer time scales. However, information on
237Np presented in seawater, especially in open ocean is very scarce, the distribution and
inventory of 237Np in the ocean remains largely unknown due to its low concentration in
seawater and great analytical challenge for its measurement. Therefore, a method for
simultaneous analysis of 237Np and Pu isotopes in the seawater by SF-ICP-MS was developed.
The results show that almost 100% 237Np and Pu isotopes were concentrated from small
volume seawater (15L) using the Fe (OH)2 co-precipitation, the average chemical
fractionation was 0.98 * 0.03 (n=9, 1 ¢ ) for 237Np and 242Pu during the entire analytical
method, which proved that 242Pu can be used as a non-isotopic tracer for monitoring the
recovery of 237Np in this method, and the chemical recovery of 242Pu yield tracer ranged
72%-76%. Moreover, a high U decontamination of ~107 was achieved, which made the U
interference negligible for the determination of ultra-trace level 237Np and Pu isotopes in
seawater. To demonstrate the accuracy of our method, 237Np and 239,240Pu concentrations
in [AEA-443 standard reference materials was determined. The results showed good
consistency with the certificated values and the reported values.

Keywords: 237Np, Pu isotopes, seawater, [CP-MS, IAEA-443
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Published Papers

Papers published by the research group between April 2020 and March 2021 (papers in which
ERAN funding is stated in the acknowledgements, or the principal investigator and host

researcher are co-authors. Accepted papers can be included).

No

Please report any publications from the ERAN collaboration through the following form:
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[1-20-25]
Source identification and environmental impact assessment of
actinides around Fukushima: Development of ultra-sensitive methods

in environmental samples

Principal Researcher : Xiongxin Dai
Co-researcher : Shan Xing + Maoyi Luo
Host Researcher : Jian Zheng

1. Report (about one page of A4 paper)

Isotopic signatures of actinides have been used as a powerful tool to identify the source-term
of anthropogenic radionuclides and to evaluate their radio-contamination contributions and
environmental impact. Due to extremely low level of actinides present in complicated
environmental sample matrices, ultra-sensitive radioanalytical techniques would be very
much needed for analysis of actinides in environmental samples. Mass spectrometric
measurements, particularly accelerator mass spectrometry (AMS) and inductively coupled
mass spectrometry (ICP-MS) technologies, often provide superior analytical sensitivity for
long- and intermediate-lived actinide nuclides in environmental samples. Based on ICP-MS
and AMS, numerous methods have been developed and applied for measurements of 239Pu
and 240Pu in soil and sediment samples. However, the measurement data on 237Np and
241Pu in soil and sediment samples are still very scarce largely due to the lack of sufficiently
sensitive and reliable methods for these two radionuclides at the environmental levels.
Therefore, a radiochemical separation method was developed for simultaneous measurement
of plutonium isotopes (239Pu, 240Pu and 241Pu) and 237Np in soil and sediment samples
by AMS and triple quadrupole ICP-MS (ICP-QQQ).

In this method, after the addition of the 242Pu tracer, 5-10 g of soil/sediment sample is first
fused with lithium metaborate and the fusion button is completely dissolved in concentrated
acids. The digested solution is then processed through 3 precipitation steps, including NaOH
precipitation, YF3 and HTiO (hydrous titanium oxide) co-precipitation, to remove majority

of the sample matrices. After dissolution of Pu and Np in the HNO3, the sample is loaded
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onto a solid-extraction (TisKem TK200 resin) column to simultaneously separate Pu and Np
from Th and U. The Pu and Np are then eluted together off the resin, and finally measured
with ICP-QQQ. The validation results of the spike samples showed no observable
differentiation between Pu and Np through the entire procedure (with the average Np/Pu
ratio of 0.972 + 0.041). For 5 samples spiked with known amounts of 237Np and Pu isotopes,
good agreements between the expected and measured values by ICP-QQQ have been
achieved with satisfactory chemical recoveries of >70%, confirming the validity of the method.
Due to the major delay of the installation of our new AMS (caused by the pandemic issue),

the AMS validation tests are yet to be performed.

Published Papers

Papers published by the research group between April 2020 and March 2021 (papers in which
ERAN funding is stated in the acknowledgements, or the principal investigator and host

researcher are co-authors. Accepted papers can be included).

Keywords: Pu isotopes, 237Np, soil, sediment, triple quadrupole ICP-MS, accelerator mass

spectrometry
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Radiocesium-bearing microparticles (CsMPs), which are insoluble, Cs-bearing, silicate glass
particles, have been found in terrestrial and freshwater environments after the TEPCO's
Fukushima Daiichi Nuclear Power Plant (FDNPP) accident in Japan. Few studies have
investigated the distribution of CsMPs in freshwater ecosystems and their uptake by aquatic
organisms. In this study, we determined the uptake of CsMPs by aquatic insects in the Ota
River in Fukushima. Although aquatic insects are usually measured for radioactivity in bulk
samples of several tens of insects, we investigated the variability of 137Cs concentration in
individual aquatic insects, and the influence of CsMPs on them. Measurement of 137Cs
concentrations in detritivorous caddisfly (Stenopsyche marmorata) larvae and carnivorous
dragonfly larvae showed that 3 of 47 caddisfly larvae had considerably higher radioactivity,
whereas no such outliers were observed in dragonfly larvae. These caddisfly larvae were
confirmed to contain the CsMPs emitted from Unit 2 of the FDNPP, using a scanning
electron microscope and radioactivity measurements after isolation of the CsMPs. CsMPs
were also found in potential food sources of caddisfly larvae, such as periphyton and drifting
particulate organic matter, indicating that larvae may ingest CsMPs along with food particles
of similar size. Our study demonstrated that CsMPs could be taken up by aquatic insects and
possibly by the fish consuming them. The existence of CsMPs can result in sporadic,
extremely high 137Cs concentrations, and large variations in samples, and consequently

obscure the actual transfer and temporal trends of 137Cs in freshwater ecosystems.
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