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J-PARC [ZHBITAZaANEE X RICKD TR ATOMORBERICH (- EERFK
(BRK IRS', R ARRIE 2, 3HF °, Kavli IPMU*, ICU°, K3 ¢, KEK!, EERE KX ¢, HiL K
O hERK 0 JAEA!, KIRFILK "2, mRESH °, SHPEF ", JAXA®)
ORZER' ZEME ' RIET° EHFFA 2 FIIXRE AREKRE° E5E Y,
=EFEE KAFES RZRMEY hAEHE° BREZ " KEEAN",
THEE—BR7, BRE 22, SiEEE RA®—BY MTRE’ RETH’
AOFGE" FHEBAER? HBENDA " MAXH® ElM"® FHA’

(ER-E£WFICE1T5 R FIA]
B GEEF

HXRBOMICE TETRAETF DR HRE
(EMEE RERIEMKE)OFAHT—H ', BIUEE? BAME"
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SKIERFWR)OFZREE: ', BE4AEE ', NEGSE ' dESEH ', XFZE ', FAEMH?
ERHMANL EBRLRS 2IBES ¢ BERE

BRBRIERSZERV =S FIRHEAD YAt EBIEZDORR

(' BRABRIE, 2 BR R SRS, *IRABE, ‘BRK R+, *EHHM-F+, * KBREFILX)
OHIIEIKR ", RURESE ?, FAKIE—EL?, KiII—5h>°, FERBE? KARE
MHERF Y, SHE KEXMEB>, ERRR ', PEHRL°, £F° BRE?

FRT N I7RISFEIE—RFEICMIT - At-211 1R E T /R F O & Bl S AT
('BRRBRE, *BrRAREE, *RAME, ‘EHFHM-H, *KIRFILKX) OFMR ', Mkt 2,
FKIE—ER®, TIUESE ", #IL—8" FIUKE® KiI—5h% SIRES’, FHFERAL",
TF BRE, REE-"
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Dissolution Method of Substances containing UO,-ZrO, by Thermochemical Conversion
for Actinide Analysis

("REBEMRZEK, 28I K) OMA Zhuoran', ARREERL 2, /INERT] 2, SRR 2
FAREM

MC-ICP-MS AW =1BMEDS - TILh=) LARGLALLBIEIZE TE D FAA4UI2&D
WE D EFERIEE
(BFH#E) OEHME, SHETF, SHikKEH, KHE—B, E4A14h
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Th-229m DIREFHOEBEICHIT-SRKEA A4 NE-BEESHEBEDORRK
("EIHM-Ft, 2[RRI, CIEHEIRM, ST SEMT, KEK IR F&IF 1)
OFEMEX' KRHMEE? ILOKE *, Wang Yang', Yin Xiaojie!, FAERBARL ', {EBEE ',
HEEARS FGEREL'

IEEERBEHIZHITS 'Cs DEMHOMERELTE) (2018-2021)
("EIRXK, 2KE#E-ERM OETER ', MERRK ', FLEX' &IUHkE",
ANHET? EHE? RBIUFHE 2 ZKEREW 2, REHt '

5Th/**°Ra IRSTRELL D ZEfA T M DA = B R BO M FREER ST DEE)
(®IRXK, *BEME, CKERR-BHHERE) ORBIUME ', FLEX' FEFLE
WABEK EAFERE, SFE— " NEAR? FHED® ZKEEN°, REHth

DGA resin ZFLN= Y D BEIC KD B H °Sr T AEDBFE
(EFHHE *BERX)ONRH—E ', H " FARE" RKERL' FETE'

EZB T RARD in—situ #RIEIZ LD ZERMETHRE AT O RE R
(BARZHTEU2—)OMIWE, RIEE, BHESE, HEE FEARL

BEE-2)UTDEDREE
(BRDHEV3—)OEHR—, EAMERX, KBEF

MCd(«"""Cd) B U "M'Cd(«"""In) TO—T ALV EEAMEREEICKL S CdFes04 F
O R U5 B E

("®RRBRK *ERRETL, *RRRER ‘HRKEGH, *RIRKETL) O FHtHht
INRIGES 2, RERRIE, KARES * EBS°

MEBZHEFICEENABERA Sc-47 DHEICEHT IR
(RFHHE *EFHE CTRETY /L) OFEMEA ", FFERME? BAEKRE
AN W2 EEFHE 2 NmAF >, KEAE >, KFH >

HPLC 2 HTIZ&BI5U2/AFREa 75—l (Ln*@C82%) M EFIRAEIZRE T HHHZE
("#BIL KPR, 2IBHH_Rlt, *ERAEAWH OFmFTIE ' EZ ', #LFE
PGERX? BEF—"° AEKRERR'

BESIEZRAVER S 20U/ RS RELL O &4 B AL 381 T iR D AL
(BFEFRAIRET) ORMFE, BKHAE
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FOINPP HME 1= HEAATRRE M- KETHME (SPN) H0
TRKOT ooy e o1/ 90s marsercom R Z 1

(B KR#ZE ', #SLKHE . RESTEC’, HKT ' EHBRHF ) OMERESE '\
H A 2, KR 2, #SHIRHE ., RIEe ' ROwh—°

(#E] 2011 1234 L 7o B4 7 R HIEE 22 6 10 4F25F8 L 72, HI5RIC K D8k
FICMA T, ETHE SN CERICIDENPKERBEL K& L, Frio, B
Lo THFERINTHAEBEBNREH IR 13 EF (FDINPP) Fifgix, Z4LE TOHY
BREORFTHLREAOKERZ GO LI, BB L 3 ORI 6 Sz ik
SHEMEIZRERICIEHR L, WERBZSDOAXICEELZ G X TWD, AFRITERE
Hilz=7 ey b LTI L7 "1 oFEEOE %2 | [FREHICERIE v KRZ
WEE (SPM) AN TAZ LIk THLMNCT A ZEAABME L, &
b T, R USSR THD ¥ Cs & OERELL DB RINE/L B R DT,
[3EER] 2011 =3 H 12 H B 2 HIEORIZE B ARD 41 Erd SPM A7 —+ 3 T
| B 2 S IR S 23 920 BHZ DWW T, "PIREZ RO, 41 BT OWNFRITES
W17, EH0R 1, EHSE (KR, TR, HER, REE. MR)IIR) 23, 54 SPM
AREHEITNER I 752 |, 26, 142 T, @R R CERILS N Z3EHI R L CEAMIZ O %
1To7-. SPM Ki7F1% 1 BF[E (1 m*#HY4) Z &I H T A##t (GF)., HHW T 7 vER
B¥fiE (PTFE) 7 4 A X —EIZ 11lmm¢ HDHWEL 19mm o OHFEICHES L, TDOHH
D1 (2L OHE 145 1/6) ZoMTIcH W, SPM B D 3 v 5 D (b5 45 B E
EoNe 72 3 503 O BAHE R - U A o3 AT iE O F1E  (Ebihara et al., 1997) ik
ELCHEALEZ, PIONEERTIC —E8&0 YT 2K LT, 78 VEBICE-
T PN/ O R AR &2 S S, &I v FEEZ I Uk E LTl L, AN
WEESIIEIC L - T Y1 ez kD, "1 OB RERE (Bg/m®) ZFHE L=,
[fl— SPM REHZ DWW TIE P'Cs IBE L REH A TH Y (Oura et al. 2015; Tsuruta et al.,
2018) . "PITEIC Z T, "PI/VCs it EEE (Bq/Bq) b HFE TR 7=,
(RREER] 2HEHO 7 4 V¥ —THEINT SPM O "PIEEIRERRZEZNH D Z
EMDMND . BEIZIE GF THiZE L7z 808 D SPM REL O — 2 2 Wiz, T —
X OEEMEZBE LR, 500 07 — X TEmicflix 2 b0 LB S iz, &5 RN
DSPM AT —ardHb, WE, ME, FE, ZAKRO 4&HFTTO PIHRE, BX
O PP7Cs f St re bt ORI AL &2 BRI~ 7o, MEETIZ 3 H 12 H OFICIRRE O |
Ny MRICERED 'L B'Cs NHIE S NT-, Fio 5B BONETO P1/%Cs it
FTHUBEOEICH N TR E DT E RSN o7, BRI GICHNIAA
774 ODOMEET N — LAORBIZONTHER L, KRRk FIk¥mE (APM <
SPM) H D "L D FH Y KD P IRENHEE CE 5 (Ebihara et al., 2018) Z & 2»
5, RFFEDT — % 1% FDINPP HHIZ X 2 iGHEME O ILHE T v O RFl<° % 0 3 2
Pl HFEGT b0 EMEIND,

[SIFEX#K] Ebihara et al. JRNC 216, 107 (1997); Ebihara et al. JER 208-209, 106000
(2019); Oura et al. INRS 15, 15 (2015); Tsuruta et al. GJ 52, 103 (2018).

Time-series variations of '*I activity concentrations and '*’I/'*’Cs activity ratios for SPM samples

collected in eastern Japan just after the FDINPP accident
EBIHARA, M., SHIRAI, N., OURA, Y., TSURURA, H., MATSUZAKI, H, MORIGUCHI, Y.
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EBERAFEBRUICESTI2MHARE LIV LDRES T
(EREHE ', &KFEEHKR . &RET . S LEEEHORREWN
', D.I.P.Putra®, FAEKZ RS, BRE - VEAMM

1K02

(#E] S ROWEIE, 201143 A 11 B OSSR /18 BT F 8% TG 5K
ML ER Y Iab—varOfREPOHLNICRSTWVD, ZDRD, FHY)
HNITMIEHERE ) & & b2, MR ~OBHNMEEE ORGSO ELZBET 5 MLENR
b5, TxrDOITN—TTIE, RO T Im BREICHFET 2 H T K EMEEDICEEED
BT T ARGFEET DI & 2WE LT 5 (Sanialetal., 2017: Nagao et al., 2020)

F 7o, BARBELFESE 63 FIFTimE Tk, 2018 A IZER L L 729 5= /D O $h1E 43 41 O it
s Uc, AENEFE CHILE T 2019 FICBRIRL 72O ER R & i+ 5 & &b,
WEREOMEMEEZ Ra— U CEEIL, EEE I LM T ARKOFERE & sttt v

l7 ‘A i)i%}_g & @ %g,f;ﬁ %f %;ﬁ:% [/ 71?—0 140.5°E 141°E
[(HE) WES R OEREHLSH 40 | 7 V;DN;JR‘&\"‘;,- AL

At D\t

km FE A T 2 46 B DD AR T 2019 e, bESAL O
M7 H 9-10 B ICHEFRD % SR A I ER T L N %
(1), Ay FCHTARRNERMF | §/
RS E T ZH%IC, A Sem, & & 30 &

§ st31
L& syas ogen2

cm HAHWVWIE 60ecm D AT L AR AT
EIEBE L WE S ICHITH LiAA, A
7 % BN AT Sem [HIFR CRVBUR 2 BRHR L
7oo FEBR=ETIX. 40°C IZFRE L 7 ik
TR Z R LI RICHERICHD,. Ge BT 4 DU A i T O BR B A
PR HER T 1-3 B, PCs & PTCs ik
FEEREZFAILE, Fue— 12 XY iEEomMtr 2 5 - f#ir Lz,

[(#FREER) N2 1ZWUEAWEWEED O YCs MSHEIEEDONESMEZR LT, B 0
em [T O R 2 LML LIz ih R ICTHE b IE WA 34 TiX "Cs IS B IR FE MK < |
14.5-22.9 Bq/kg ¥/ dE & (LLfR. Bg/kg TER) Tholz, L L., BEENZET WIS
30 TiE "Cs FLATREIRE AY 1962Bq/kg. Ml 8 T o157 o)
1912Bq/kg, M/ AL 35 TIE 595Bq/kg & MLl @ VM % 00 2000 4000 6000
RUTz, F7o. WA 11 TiE 5745Bq/kg & & W S RE 1
BETHO ., RWHEFEN THPO PCs b RETR 12K
R R AR ENAFAE LT, £ 2T, Fe—2 kD
S U 72 R R P A A SRR L CR 30 - LR
8« I 31 « M 11 - A 33 DAFRE T 2 DIE S
Matet Lic, Z£OREE, Cs BUHREIRE O i KME
DOAE X, A 31 T 186¢m, |4 33 TiX 166em & 1F
ERCTH-o7m, —J7. ¥Cs METREIRENK 2 55
WHRLA 11, KRB REE 2R IR & 2% 241 cm & | o
BigoTwic, ZORRBIL, WAKEOEND PCs | e s
FRREDOEWIKBREINTLEEZIDLND,

Depth (cm)

Vertical distribution of radiocesium concentration in beach sand from Fukushima Prefecture, Japan
NAGAO, S., PUTRA, D. 1. P,, MINAMI, T., FUJIU, M., TOMIHARA, S., OCHIAI, S.
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BEREBSHRTRELFBHES S XWAF (CsMP) DAERFME
CRRBEEL ', AR %) OBAT R ' I EAF 2, =R V&
QLI

1KO03

(BE] mEFEEKICLY  BE LR FFRNIHTHREEE T 22 HRE CEDHK
R/ OB ARSI, RAAROLESHICRE Lz, 2 Ok 11X CsMP
(radiocesium-bearing microparticle) & FE{X4L, ERTE CHREER 7ML 2 FF D EEBIE T 7 A
THER SN D, TAITBRET D CsMP 28448 L CIRRERR 2 EhE L, CsMP 23K
TIEMAT LD IZADICHLS BT 52 2B 52 Lz (Okumura et al., 2019),
CsMP D EREENREMEI D 7o O ITITER # 2 =M COWMEFIELZH O NI T D LERH 5
23, CSMP Z 8T 2 DN IEFICHM CTRH O N HEETH DL Z ENRETH - 7,
RIEF %1% CSMP DRBTEEIRY COWMEENIEFICEN 2 RB L, 5% h
TREEHM (Rf) ZBAT 52 LT, ZZICfE LTz CsMP LIS W'E (8i4
) T E LB T AR IFIERET D Z LN TE = (Okumura et al., 2020),
ARBFTECTIX Z OFRMLER U 7= RiAi 2 F V) CIRFRFEBR 217\, CsMP & 23 - BRET 5 =
& In B TR VRTR P T OV RRRRE B TR T
[EER] 9. kA% 90°C @ 0.1 M HEERIZ 24 BifiE1E L 7=, RIZ Z O R kA % 60°C
DR 2 RIERICRE L, IEH L2 v A BEE2 —ERMHEIC SV ~= 0 L
AR ESIC K > THIET 5D Z & T CsMP O A i % HEE LT,
[$58] k7= CSMP OEMEE 2 FRIC R, BElilZie s LKoo pH, fElhi3s
fREEE CERREAEE) k (m/s) OFEAME TH D, 72 BEMHEE k1L CSMP 235847
K Th D EMREL, MHTHERY &L CSMP OBV EICHE L TEHLE, Mo
KO FIT Nat &2 & £ e Wisd (R, #ik, TrissHCI Ny 7 7 —) | pH &b -
THIRMEEIXIEE A EEL Lo Tz, —J7, WIRPIZ N A E EN D5 51E pH 2
BWVIEERMNEL 7D ERNbnoic, Z9 LIEMEENTI ) AT A LHLE L
THEY, HWpH L L BTN DX RTIH U A A DR HEIZ L - T, CSMP %
W T 2ERIE N 7 ADEMNRESND EEZEZBND,

-10
i ] O Citrate buffer
-1 F N | {> Ringer's solution
. © Seawater
% “12 | @) [[] Carbonate buffer
9 @ Carbonate buffer + NaCl
i Hydrochloric acid
-13 | B Pure water
L 6 ® @ Tris-HCl buffer
. ®
_14 1 | 1 | 1 1 | 1 | 1 1 1 1 1 | 1
2 3 4 5 6 7 8 9 10 M

Dissolution properties of radiocesium-bearing microparticles (CsMPs) released by the Fukushima
nuclear accident
OKUMURAT., YAMAGUCHI, N., MIKOUCHI, T., KOGURE, T.
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BEE—RFHAREFT 1 SHBEROBHNERFOBRRKMIDEE
(BEERT A Y b=7)OXKdmiL 57, &IIHH

1K04

(#E] HENREE R IRET (REH R OFRTRERICHAT S
B EDOHFEREDOOE DL LT, FABT T AZER s ET D, KITKREED
T PR DIFEN RS ST 5 (Adachi et al., 2013; Satou et al., 2016 (7)), Z D
TREPERL TIXR RN TR, BRI CTIE L A EEE T, TR EE O ML SR8 A3
REESN TV EBEZLND, I DO 1%, BRBIOKE S, PCs/PCs
e, WHHBE ORI X 0 . Type A [ERIK. Rifk 1-10um 2, *Cs/®'Cs It 9 1.04,
BB Rl & Type B [RETE. % 10um BL k. Cs/™'Cs kb #9 0.94, H i 6E/NIC 4y
HToxb, PC/®¥Cs lhofEn D, Type AKi 71X 2 5 5\ T 3 5Hm sk, Type B
P13 1 SRk EHEESNLTWD UMD, 2017 1Z70), FFIC 1 SREH kD Type B
KL A2 DWW T, Wi & L CTfEbn 2 7 AT —L (ay 7 v—/) BNirAFEoft
HBIETHY ., KEBRBICL-oTRERENELHESNTWS (. 2019), KHFET
I, WEH RO I EE THRILL7ZE B S Type B KL -4 0B L. Ge -3 (4R
EHEE T Cs/PCs AMIET S L b, BEAEMBICIVBREBEL, 4RO
FBAZ L0 B LTz, F 7R 2 MR O U YERL 7B L O 7 A T — L O INEVE
Bra it T a2 E2HEE LT,

[H] 55 53 3km B oAb Haic ki %, 2B EO & W ERIC T - -5
HEOREABZEILL, BB 2RO LI, A A=Y 77— M2 HWTHK
SHHERL - D AT & RTRAE U SRR PERL 1 2 S0 BE L 72, FRIC Imm BL BRI, B (v)
GM ¥ —~_ o X —% (TGS-146B, Hitachi Aloka) THEZR L. BEMEE F TH Y H L7,
(HBRELUVUEBR] MR O REEKBEMEEGTE L T, ARITAA~KA~BANE
BLIEER DD VT LBV T, L ORFIEN 7 ARRERD, NEICTME N F1E
LTz, 2011.3.11 BT *iCs/P*'Cs FLi3AY 0.96 27~ L7z, X% 100 Bg (**'Cs
2011.3.11 ¢ sR) LA E OIS RE A R DK 40 ORI FIZ O\ T, BEIZART LI I TO
AFEFHIZME L7z ; 10 BRIk (Spherical), 2. LA %2 H OV7= R EF OHL (Rounded), 3. A1
ST=REF O (Angular), 4. #EHER (Fibrous), = O K404 No.1l A b & EI1C. No.4
DHBAKIRICE b INTEEEZX LN, BRTIIERED O EILL 72 BS MR 7 DN
MERERZRET DL TETH D,

2. Rounded

3. Angular 4. Fibrous

FTEO4-1€  wem
191+1Bq  100sm

FTEO04-5b 2<Em FTEO04-3b

1757+8Ba 1863+5Bg  200um

Wt BelT ¥'Cs (2011.3.11 B A5

A study of the shape of radioactive particles derived from Fukushima Daiichi Reactor Unit 1
(Jikei Univ.) MINOWA H., YOSHIKAWA, H.
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EEERERCHET S TAEMETOL — ¥ — MBI & 3
1K0S  wmsm=sn

CRREEW) Ofttaak, BIAGE, meEE— MiE—. K

(#E] @EF R IRETOFRICEVREP KB SN HHEMED —>D
JERE & LT, ekttt > v A8kl 7 (radiocesium-bearing microparticle; CsMP) & FEIE
D IKICATE RPN A B TWAH[L], CSMP (Z— e =7 v v VR 755 & 135
ROKICRETHDHZ NG, HHFROREZREF THRELTWLIEEXDBND,
L7285 T, CSMP ORI 2 fRI 3 5 2 & T, FHFEFOF IR O I
N BHEEZLND, CSMP 1X, A 3% Cs-134 & Cs-137 O ILIZFEfTIT o5,
Type A-Type BDOD 72 L L 2 OOMEANSHDHZ ERMLNTWND, 2D H 5 Type A
ITEERFE 2 5L O3 SR ICHE KT 5, FICERE um OO Th 5, 48
I, Type A ® CsMP % EBR= CTHREEMIZAEMR L, EEDO CSMP LkT 52 L TED
ERETEOMA A B LT,

[EER) BEEH S RER : HBITHFER]THE X
NTW5b Type A-CsMP Dk =& & 12, %
BB T 2405 204K %217 > -,
59.7S5i0,-10.6Cs,C05s—9.8Zn0-8.7NaCl-6.9Fe,05
-3.0Sn0,-0.8K,C03-0.7Rb,CO3 (Wt%) D & & Tl
ALEEEZT7 LI F LA, BRF T
1250 °C 2B L A 7 A& A LTz, AR
WIXEEZE L 2WnWEZ 2 onb720, 4EIX
eSS D Cs 2 7=,

AL FARK - BT 7 X & K ORI L
— =TT 5 Z & T, MK DERELT
STy WEEN T ANMAS T2 F 2T v o N N—NICEE, 22 LE»S L—F—% R
L. MASHTRELEBR FE2EL T a—LbE A 72 —TBILTHELE-, A
L —H—i3, H300W, EE 1080nm D7 7 A N— L —HF—Th 5, MM T4 AR
REOBE 2 LI d, i LMb %2, EATE FBEME/ =3 VX —080E X #59
Jt#s (SEM/EDS) (2 TH#r L7z,

[#ER-E] it LBk 0 SEM B %X 2 12571, FE
@ Type A—CsMP 12l L7z, EARE um O ERIE DRk + D
ARICETh LTz, £7- EDSIC X B e ESHTIC L 0 | HiEmK
BL IR T 7 AL RO TH D Z & NHER I LT,
Type A—CSMP D /ERGBIRD —> D & LT, JFE & 2 %
SiO, #Z < G0WIKN EIE OB EHZ R+ 5 2 & T
BEENT 7 2—L0%AE L, CSMP 234 L72 & v 9 il
BraEzxoind, £72, FELE UTEER L EWKORS s
RCERARELBRF L0 T, FEMITEEICTHRET S, 2. ERR L =88k D
[1] K. Adachi et al., Sci. Rep. 3, 2554 (2013). SEM & (RRAEIR D b DI
[2] T. Okumura et al., Sci. Rep. 10, 1352 (2020). HEM 7 4 V2 —0D—1)

Laser generation of radiocesium-bearing microparticles derived from the Fukushima nuclear accident
INAGAKI, M., SEKIMOTO, S., TAKAMIYA, K., OKIl, Y., OHTSUKI, T.

1. L—H —WEIC L0 ki %
G T a— ADNBET AL
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M T AEHRR - THRA SAKY T —DREHE Cs DEH
1KO6  msigehs & Uit Ao EE
(BB RBEER T, BAVERER T 2) OZF HeE KR 1. /IS 2, /s H, 2

[#S) 5ROl N TIix, B/ (202146 HK) b, HAAKREKICE D B/AE
Lt‘“ig%ﬁtlf@wﬂﬁﬁﬁﬁbﬂfb\é Fo. KEBRED ORI _J: DA
DREHIR 2> 5 HPE Cs ST\ 5, sk Cs 2 ST BERIR X, ZE LA
MB|HATENRTND, L, ERETH DAV FMELETIIESE C 0K
20 NIRRT D 0y HER D B, RIFTE I, A8 Z A BEEITRIR O 22 E AL AL BR A
LT, RELZMEHLEHEH I 2 BEHMRIK - i%ﬁgyﬁ%)v—ﬁmax)%%
et Lo, RIEER T, Bl TABEHRIK - LIRS GS EIC L UM Cs DN
PHIEE 1B LY GS KOMHAMEIZ SV THET 5,
[EER] B RO —BEIEMNE TSN T-8H ZABEARIK R EL (B ER
=) & 1:1 TIRA LEREHT, 33wt% NaOH KiFiE % Bkt 1:0.5 THRML 7=, =D
%, HEEAE VT msm24%%?%&#5:&?i@@éeswebko%m
REBRE LT, BESERE 13 5 (RS 13 5) BABRBLOY 27V —F 0 7l %
ITo 7o, —hEHE R BRI, & B 5| 5R 11 #E 55 (A&D, MCT-1150) (2Ll E L7z,
AR ELRBRIT UV RS E (ORG, QRU-2161-D90-02, 800 W) %\, %64M k% 24
RFRIRGT L7 GS IRICK L CIE R A T o7, AR L RiEIL. AU 2 F Lot n
U XAE# U-8 ICKRE L, ®MME Ge FEMEMMAET 8 ML E y MPEST 22 &
T YCs OIRSREERE Lz, SIEHEERE .
OPEFRFLY ., WHEZRM L,
[(BREEE] RE 13 FRBRICB VT, RO %0
DO Z FBEHITRIK TIX 73.4 %D B'Cs 2MEH
L7=h, THRA GS K352 L TIEHE%
K A%ETMZHrZENTERE (M), BE#E
RRBTHIX 7 ) —F U TRRIZEBNTH,
e DR I 2 R 3 pe R S v, BRI R0
K E DERMIRETHLLRETH D Z & DR
iz, —HhEAMERERBROMBE. GS KX
0.68 MPa T » 7=, Hl6H 32 TIZi%, 0.98 MPa @
MENBETH ) BEMNEOLDORADRE " s e e e
buygf%éofﬁ%ikﬂﬂﬁM:24ﬁﬁWﬁ§ nlgﬁﬁfﬁfﬁi§;f§§?Ti
% + 2 TN B =R 1 Y ) K BT Y AN —
B s I 15 %e L UL, ar. BRI DI Lot
O: &K 1%7Cs
T O FRERT b i 5 éhto_@m ik P 2%
TEFICB T DMMAEDRE R & FEM AR R RBR O DWW THET 5,
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solidified by mixing municipal solid waste incineration fly ash and soil
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[1] W. Sato et al., J. Appl. Phys, 120, 145104 (2016).
[2] W. Sato et al., J. Radioanal. Nucl. Chem. 316, 1289 (2018).

Time-variation of local magnetic ordering in Cdo.75Fe22504
T. Ito, M. Konaka, M. Fuji, W. Sato.
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1) J. A. Rodriguez-Velamazan, K. Kitase, E. Palacios, M. Castro, A. Fernandez-Blanco, R.
Burriel, T. Kitazawa, Crystals., 2019, 9, 433..

Discussion of Spin transition caused by gamma-ray irradiation on Fe(3,4-lutidine),[Ag(CN)2].
KITASE, K., KITAZAWA, T.
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Photocatalytic degradation of organic dyes and phenol by Iron-silicate Glass under visible light
irradiation
KHAN 1., AKIYAMA K., KUBUKI S., KUZMANN E., HOMONNAY Z., SINKO K.
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[1] T. Nagatomo, et al., Hyp. Int., 205, (2012), 125-128.

[2] J.S.Pizey, "Lithium Aluminium Hydride", Horwood-Wiley (1977)

[3] B.Bonnetot, et al., J. Chem. Thermodynamics, 11, (1979), 1197-1202

In-beam Mdssbauer spectroscopy of >’Mn implanted into LiAIH4
SATO, Y., YAMADA, Y., KOBAYASHI, Y., KUBO, K., MIHARA, M., SATO, W., MIYAZAK]I, J.,
NAGATOMO, T., ANDO, T., TAKAHAMA, N., SOME, K., SATO, M., SATO, S., KITAGAWA, A.
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Chemical states of Fe atoms in solid hydrogen
SATO, M., KOBAYASHI, Y., YAMADA, Y., KUBO, M. K., MIHARA, M., SATO, W., NAGATOMO,
T., OKAZAWA, A., KIJI, M., HAMANO, K., SATO, S., KITAGAWA, A.
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[1] T. Ishii et al., Physical Review C 78, 054309 (2008)
[2] T. Ishii et al., Nuclear Instruments and Methods in Physics Research A 395,210-216 (1997)

Isomer spectroscopy using actinide targets
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3] P. Schury, et al., arXiv:2006.02605.
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Investigation of alpha-decay-correlated mass measurement using an a-TOF detector equipped MRTOF-
MS system.

NIWASE, T., WADA, M., SCHURY, P., BRIONNET, P., CHEN, S., HASHIMOTO, T., HABA, H.,
HIRAYAMA, Y., HOU, D. S., IMURA, S., ISHIYAMA, H., ISHIZAWA, S., ITO, Y., KAJI, D.,
KIMURA, H., LIU, J. J., MIYATAKE, H., MOON, J. Y., MORIMOTO, K., MORITA, K., NAGAE, D.,
ROSENBUSCH, M., TAKAMINE, A., TANAKA, T., WATANABE, Y, X., WOLLNIK, H., XIAN, W.,
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35 100 2 2 e E # B EILHR &S, BEICHE IR, e 2 O 2SI &
STHMREINDD, FFm - RERETHL70D, —EIZ—HDOFEF Lk Z LN TE2R
Vo ZORIBREROEEL I D, ZOMFIMHEIZE K Dhro TV, Fox OBFSEY
N—TTIE, TNETICET 7 F /A FeRICKEEREA A 2N TER DDA A
AR F—DORIEIZRLE LTz D, AR TIE, KV IAWEEFH OB E TR L HFRIC, £
DA F B — L&Y ALFFRIEH T 272, B L — 128 FH TR 2208 Lo
F RO EB 72T,

BHOAF PR ELT, EBFE—LFES T X~
(Electron Beam Generated Plasma, EBGP) 7Lz L 7=,
EBGP £ TiX, A AU MUICEFEBEZH NS Z LICX
UINE JiGEE %ﬂkmhbf4ﬁ/mizw% @;Dﬁ
ERFA - T OA T AR FEFTE D, I, kgL -‘—‘:‘ML Reaction
+ 5 BT TR RO BRI i Cm % Cf L\ of7 o i (AL
U F A WEERE NS T, B & A R S o
U BB A R % bl L2 H %Té%%ﬁz’b&)é e,
O, AFVPRETAY = MEEIEEZBAG DR,

AHFFECTHER L2 AV = v MEAE EBGP A 4
PROBAX Z 1 IZRT, RKA A PR TIE, EF‘Q%O)ﬁ‘U ‘
v NE1&E % £7D Anode i % Cathode FEMRASE L, L. EBGP A A 58k
|Z Cathode T % 2 -5 Filament 23HX V) FHT o & fotofb\é Anode TN N A A 1L
ELhoTEBY, MPANLH AT =y MEEICL > T, BRISERBPEAIND, 1
A PRENERFIZ I, Filament 7> & O F-E 5|2 X > T Cathode S 2 MMELT 5 Z L1280,
Cathode FEMANF MmN OEE T2 EIE 5, HBELTEE T % Cathode-Anode [HDFENL
72128 > T Anode ([ZAI>THE L, 7'V v K& L CEMN~E AHT 25 Z & T, Anode
NDOJRF « 372 AT AT 5,

FERTIXEBGP A AL JRB L OHMAT A MRUFEZHEL, 1 4 U IROLEBRB M+
R, TORR, 774V TREELTAFT L E—LR5|THENTWD Z & 2R T
7o, FETIE, EBGP A A UEDA 40 B — L3 AED T2 D EmEESRIE 72 b NS A 1
DEZIZOWTHET S,

(2% 3Ciik]
1) T. K. Sato et al. Nature 520 (2015) 209.
2) T. K. Sato et al. J. Am. Chem. Soc. 140 (2018) 14609.
3) J. M. Nitschke, Nucl. Instrum. Method A 236 (1985)1-16.
Development of an EBGP (Electron Beam Generated Plasma) ion source for superheavy

element ion beam generation
AOKI,R., SATO,T. K., OTANI,R., UCHIBABA)Y., ITO,Y., ASAI,M., TSUKADA K., NAGAME)Y.
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1K16  simozsszsnv 55755

(B R R JIHERE °, R3R °, BB R ) O R V2 ki > 2,
TAREK 0 M 2 EHEAA 2 FEEdR RS, NIBGEXR > M
Fo R — RS L m AT L R A L O ZZ 2 2 Riccardo
Orlandi *, 7k H &—#p

(E) B7 7 F /A FeHETIE, MOEIIGRIROEEICL Y | REORWILHE L Lt
L CALFERMEE N R D REM N 5, AP TIX 106 FHLHE ¥ —H —F 7 A(SQ)
T X ALY OFERIEICHEH L, ME—OEITHIE TIL, Sg OMEHCZ L AFHEMEIC
KT D E, 6 ETHEFEEDOA X VAP ERIEZFESICL D LT, (LR LR
EFEMINTWADIL, 4l Sg 244 L T, [FEILETHDH Mo LYW DM
XA DOER AT A7 o~ 7T 7 EHERHT-OTHET D,

[EE8R] FR VR~ b7 7HEERIIEKIGE FRV T LB A2 Y 7l
MO SND, 774 ERTIL2CIHEICER L TEHRLE (X 1), 22 Cf 0B
K5y 1%Mo(Ty, = 60 )& F v U 7 H A TRISEICHEE L, RIS H A N2+ 02/SOCI,
R S THEBEMEALEDEAGRT D, AR LA T EbmiE, FiRD 7 L% @R
L7=Db, NJKClI HAY = v MEEIEICK » THER~ L EITN ., BEREE N TH
No, A7 LREICKHTODNELEERGT 22 LT, FRTRA 7 v~ N7 T 7 5H)
BERGED, AT A FEBRTIIARLERE 2 OCEE R IR A L, T (*°F, sn) I L 0
BW(T1 =7.6min)Z &L T, FRRICEIRT A v~ 77 782~

(#5582 ] N2(80%) + 02(20%)/SOCIl, & [ Jis A & LT, KL CTEREIT- T2, T OfE
B, Mo TIX SIS ERE 2 1000C 04 &, 800 £ 7213 600°C DA L THEE )N B/
S, THIZ. ZFNENHEHEMOR LD AT UHHIbMNER Sz vEEZLLND,
—Ji. W TIEKISEIREICEDL T, M—0ra~v 7 I 7FHRE LT,

Oxychlorinating agent Gas-jet oven )
* N,/ O, Carrier gas (N,)
“".“ Aerosol material (KCI)
Quartz wool plug o)
. ~S0Cl *Gas-jet
Oxychloride
Camiergas.(hs) Quartz column  ryrace | Aerosol particle
Cu jacket
u| ] [ 0 I 0 I 0 l )J.Q/Clustering chamber
= I\ 1AL 1A ]
mact ] . > . Eat
T— s I} [I III II' I) Collection site
ontaneous :
ﬁgsion products Section | Section Il $ Measurement site
252Cf chambar | (Reaction part) (Isothermal part) Cooling water

[X] 1. 292Cf fli [ E 5 RIS IR A 7~ N7 T 7 4EE

[&&C#E ][1] A. Turler et al., Angew. Chem. Int. Ed. 38 (1999) 2212-2213.
[2] N. M. Chiera et al., Inorg. Chim. Acta 486 (2019) 361-366.

Isothermal gas chromatographic behavior of oxychlorides of group-6 elements for volatility study of
seaborgium (Sg, Z = 106)

OTANI, R, SATO, T. K., AOKI, R., ASAI, M., TSUKADA, K., ITO, Y., UCHIBABA, Y., SAKAMA,
M., GOTO, S., KUZUMI, K., TAKAMURA, R., NISHIO, K., MAKII, H., ORLANDI, R., NAGAME,
Y.,
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It K EBERIZEITS Nb, Ta ) TOMA BB EIZx T IR IE &)
1P01 BB RBEER) O HILE, BREE—

(#E] BETEOLFHRICI N T, R Db K L CiEA A4 v R H-Cw B 2 &
HIRFEFEER P TN CT& 7z, Db O 7 v AbWEERICBE T 2 R TIX 1 R0 LD
RLBELNTHWRWEENRE <, £/, FKRILHE Nb, Ta LOBEBRRFEL TV D,
Aliquat 336 fHFFfAE 2 A W 72 BEAE I OF R I iThbitTns b Do, Nb, Ta
WX L TCHWVWELICERERNOIAEFZERBETCE TV RVORBRTHD, £2T
AL TIrL, R & BMi{L 9 5 72912 Aliquat 336 @ =A% %) T & 5 Trioctylmethylammonium
chloride(TOMA-C)Z i iHi#I & LTHWA = & & L. TOMA HE#S 2%+ 5 Nb,Ta ®
7 AL EE IR OFE IR R AE I DAL FERICONWTH LN LE S E LTS,

[EER] Z 4 E T, Aliquat 336 72 K OFLFFBIAR IR L CTix, HFFEIIRD A TWZ D
OO, HHIHET A O BTN T\ ieholz, £ 2T, TOMA fHER#fIE
ICEENTWS ClZ CIO S NOs & EHL T, KFHFOCIZ2ERTHZ LT, BAA
VEDTHICHRET A RBE DR ERD DL L E L, v A7 0T 2 —TIZK Tmg D
40 wt% TOMA HHLEFRHIE 2 N . FEx O EIZHR L 72 NaClOs & 5 V1% NaNOsz /KK
400 L =Nz 7=, 25°C, 1500 rpm TR & 5 L=k, =D BEIC L 0 KA & BHIE %2 4
BE L. AKFH 200 uL 240 B L TF A 7 U ERKER(IDIEIC LY Cl 2 E& LT,

F72.Nb, Ta® 7 vALWEEIK D TOMAFHFFBIHIE ~ O W 35 228 2 5EAIC I R D 720,
KRFEHFIZHE 2 OPRET ClOs &5 W E NOs 23 fF S TRl 2~ RV 952 & T,
TR ELZTIEESH 2L & L712,2.7,10,27 MDD HF 2% LT .NaClO, & % X NaNOs;
Nz THEAx OREA F U PREOKMEIK LT LTz, %Nb B8 X °Ta ML —H% %N
2T 400 pL 57 HL L 40 wt% TOMA HEFRHIER 12 mg & & HIZT U VTV VAT 4 L X AT
EANAL T A T2, 25°C, 1500 rpm THR & 5 %I L, KHH 250 ub % 43 B L C &l
JE L~ =7 DB R 2R 2 IV T %9NDb o y B3 KON T9Ta o X R A HIE LT,

[fER L ZE] fx OPEEED NaClOs & 5 M iE NaNOs KIEHE % FH VT TOMA H Ei s
MHEELND ClOEZBE LZHEEA2ZK 117/, L. KHEF D CIO, < NOs
HEFBIET O Cl e+ _XRTAEAHLZ LK

ELzEED ClOoROE{ER LD mm;ﬁ%:',ﬁmlﬂmmmim
DT D, ZPRICHTT 5 ClOREIRI  gg ) ° NN / ]
BROMT0%THL Z ENHMmoT, £ ma | fa 2 @

oo ABOREMETIE, CIOs & NOs & T E 60 / _
Cl & DAHUEERD b b7z, 2 BL T R )
A A VREOHCEN TIE, FET O 32 L e

A A PEEL O ClI G sz, 2o T 20F : -
FIHIC O W TIRBIEERFA T Th D, BE T
TIENb, Ta b L—H & H\ = EBRO %6~ 10 10 10°
ROV TEMT Do ClO, or NOy /% /M

1. TOMA fHEFRIEH O CI o E &R

Adsorption behavior of Nb and Ta on TOMA-supported resin in hydrofluoric acid
TSUNODA, H., GOTO, S.
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At AR T 5/\OF EEEORBEBIRIILX—BIFEICE T At D
1P02 sgaprmstoss
(B RBEEE 1, BoR A AR isaE 2, BokE 8, BB Rl & 4. KEIRF LK
F5) OREL BUgES 20 KyL—54 3, MAKIE—ER 2,
SR LA L A2 ST JEZE S, TS, R 25

(8] 7 A F (AT v FURIZBEBT 20 THY . OB XA 72 A
MW, — . At e 7F U EIeFRE R | KERT CRERGA A4 v E B
L8 B LM BR NN TS, "X UETRITE G E R DA
AW L OBICBI BB 2N D, Z03l hEk  ul U fEE LS, N U
Al EERAEOBR W FRMAEER AL, ~Na U ESORSIIR - E SN K
EWVIEERLS 2508, AtITH IR OEE T v S UG ORENEAS L, a3 UHE
ERBEIZR D LEEfMINTWDH[1,2], AFZEDREBEEIZ, KABIZIB W TIAL-/L A A
WSRO e, VA ABEBEI T 22 WA I a~ N T 7 4 —FEB %
TV, At LA R D~ 1 &7 oS OfBET RV X —HE 21TV, a1 5
MR ROMEBELEZR LI TDHETHD, KM TEREITH 2 LT, WML
DI W22 2 TR L OMAEEROE RSSO S, RIS T, EITHE T 7S
VHREADRE EAL[3]. KAH TOERICHITEBERN SV ERHIFIND A ZER
L7 KA TEBRA~MIT T, AHTER T CTAERT 2720, £ TEE T T AL 24/ L.
Atl 3 S TEREIT O, AFFE T, EfHRFE LT, HPLC Z W TR T
D Atl DERFHICHON TR, /2. Atl OIREICRT 2R RICOWVWTORIE %
1T-o7,

[EER)AL OARIEIZ AT 2S5 E 12 L72[3], FEBRICMH A L= 21At 1%, RIKEN <
QST THAH S 7= Bi 2 5 2HAt 2Rz BE L. KSR ORECTHER Lz, x5
BiEfe O At IRIRZ 0.1 M HCIOZ IZIRE L, S 52 Nal 22 T3 v{bWA A RE %I
=10%-10"M & L7z, ZDOREHI DT 5C15-AR300 #4117 A % 7= HPLC 24T %
TW, ZUVF 7~ 775006 Al OFRZBRI LT, ERERIT AU T L%
15mLAY 7 B LU RIRIZ500ul 3FE L, K7 A N2 THTE DR (70-100 C)T—
EREFINEL U7z, BV, o TV ORI ZET 5 2 & THEREZRE T LT,
[FEHR] HPLC DR TIEZ HBEICIKTFE LT — 2 OBE B Sz, 1778 102 M LA
FOEHTIE. IV I r~Y N T LADERERE =X —DThY AT ELL Atly
LEZOLND[EL, N 102 MEUTOLELETIE, V9470~ I 00— 7 138K
FEL, 10°M LLF T AU OERMREZEZ NS, Al DERSFHOFEMREE L Al O
HRBIZOWVWTL, FmaTHET 5,

[ 3CHk] [1] N. Galland, et al., New J. Chem., 42, 10510-10517,2018.
[2] E. Rossi, et al., Phys. Chem. Chem. Phys., 22, 1897-1910,2020.
[3] N. Guo, et al., Nat. Chem.10,428-434,2018.

Analysis of formation conditions and volatility of Atl for measurement of dissociation energy of
halogen bonds formed by At

TOKOI, K., TOYOSHIMA, A., OOE, K., KADONAGA)Y., TERAMOTO, T., NAKAGAWA, S.,
YOSHIMURA, T., KASAMATSU, Y,. HABA, H., WANG, Y., SHINOHARA, A.
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— 7" TlE. No DB NHs LEiA A 2T 2728, 70l HEEGREITRRLIMWE
ERHLTEY 2, SLRDMENKD LN TS, CaZrl Sr2vdk DAL EEEENC Tl 72 203
HOMIERERND Z T Noz*d L 03 LWEHRMEE ORI S22 8 5 2 L A HIfF S
nNb, RFRIZ, 777 —T VRSN St LY X B B RICB W T, B
OFEMEEZEZ D2 & T ETEOMHERIREOHEmNEDLD Z & 3ICEH L, ithsh
2 WA BER D oy F A D ZEACITHE ) S BB OEE ZHAICH D2 L T NoDHDOE
TREZHANDZENVEETH D, No DHFFEIZ VB2 255No 1 3.5 750 D N Tht
FHERMIERTH L0, RBICHEEEICHET I LERD H, AT, Ny Fik
\ZF-3 & Ca, Sr, Ba, Ra O A H FER 217V . No DAL LB~ i@ FH rlRetE 2 5~ 7=,

[55r]

B B L— 4 —45Ca, 85Sr, 133Ba, 22%Ra & & Te il R & 7= (X ERVA TR & . Sr L ¥ > 50-70 mg
LM I, 1, 30, 1440 IR E O Lz, HODBEIC X VMO AZE]Y H L, A&
Dy #rE Ge FEMLBMLBMICIVAE L, BlEZE £V 7V BER L, MEEMIC
BRI E LR A A oEEZRH B L, DA Kiz R 7,

(5 R & &%)

Figure L IR & H B 2 2L S B L & DO Ky EOZL DRk 27T, L SR 10T
KifEDS—EIZ72 > TWDHZ NS I 1IN TREEL TWD I ERRBINT,
FG LT KeEIXEITHIZE S & < —8 L

T e, HEERIC ST b RS 3 T 5 e e
DSBS L, ST LYo & I 7 [ R e R
75 No EBUCHM MR ChHH = LAVRES L o T T S ]
o WHORETIE, RALFEHHICKESS L rommmmmes it bl bt
BB D13, ML O ST IcS o
T G THRET B, R ¢TI o
1. R.Silvaetal., Inorg. Chem. 1974, 13, 2233. 100 - — —
2. ZEFE, REKRFRFBLE L RPHE shaking Time /minutes

7 3 (2019). Figure 1. Sr L' ¥ 2//3.5 M HNO3 R IZ 81 5%
3. D. V. Filosofov et al., Solv. Extr. lon Exch. Sr, Ba, Ra D S EAREDIE & 5 BRE M

2015, 33, 496.

Solid-liquid extraction of Ca, Sr, Ba, Ra using crown ether towards the study of element 102, No
WATANABE, E., KASAMATSU, Y., NAKANISHI, R., OTAKA, S., TAKAMIYA, K., SHINOHARA,
A.
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1P04 s zx=

(ByRURBEH R L FUBORKCEE 20 B R 30 @RKRE T 9
Ot Bt S5l ML w2 P AL P 2068
ML 30 FEES BAGL 3. BOILBE ¢

(F@RIZEREDO L OBRREFICHMEICTFIET 5 PNp(T12=2.1X10°% y)IZHEHEEIZ L D
HENKRETH Y MEIBEESH(AMS) TOEEDFAITIZZ DD D kL —H—R
VETHL, EHEOOME T V—TTlE, N —H—DFEHTH 5 Z9Np(T12=1.5x10°
y)D HdE Z B2Th+7Li G L > TRAT WD, B%Np 2 FL—H—L LTHIATS
Yt . RIZERW CTh 2 MR EIRIE D B6MNp 23828 L AR 25 26Pu, 26U NE &5 HT O
WiEE D ET P Th ¥ — 7y NFORMPTH D 35U D12 RINT 252 & Th
20U MAERI N, WEEEE R S HAEENREZOND, 20X L —F—K
FEDORIEMAIL, ppt b S/L D RS C @i B 22 RN AR AR LL 0 T A3 AT BE C & 2 1= 49 i
BE ICP & &/ AT (HR-ICP-MS)IZ L » CE R AIRE & & 2 7o, ABFZE Tl iz Lo &
HEEINDURMEKE ThZ =%y o URNAEIZOWT HR-ICP-MS IZ L 5 E&E% H
e L, £/, AuzE=F—¢L L CTHRHNPIZRETLIHETFZREL D, 20U DL
REIZOWTHE L7,

[=E&] BALPAFZERTAVF YA 7 0 b 2 T®Th X —4% > MZ43MeVI LiA 4> %
G L UTEVA LY U2 HWT U o5 ol a it o7z, £, BEENO F 4T
DEBLZPFAR D720 Li B o v —La—2ARKglz, FHEFHROE=%—L LT Au
LB (220.02 mg) , 20U AR O EFR D 7= 012 U EERE (0.87 mg) &% E L=, MRE
BAUTEIZOWVWT GeFE R E AV y MO IEIC L R TR ERD -, £
U BAEREHIIRAEE CWM LRI O U BEN 0.1, 1 nglg 12725 X9 ICHmRL
HR-ICP-MS % W CHllE L 72, BERIEIKIZIE XSTC-13 (SPEX L)% H v 7=
[(#EER)Au a5 9%AU, 198AU @ vy R E — 7 BRI S Z N ZE N DS HE D & BV 4+
W 6.54x105 st m o IR 1.55%x107 st D FE R A G-, 72, Table 1 (/R L2
HR-ICP-MS (T & % U &4 3B O FAL AR HERE R 2 b BRETRT O 2350 O FEE T 0.7 %
CIFERRFELTH LD L, BEBICE W U ESEREHT 250 B+ 2 0%
WL 20U BWERESND Z E 2R L, ZOMEITT=F—IC XD RICE Y #

ESHLD 20U AP & RO T Table 1 U %45 3Bk 0 U [ A b

—F Ui, ARETIE, ThE—4F v

F® ICP-MS HIERERIZHOWNTH R SR AT A BB AT 2 o BE A
L. 25U 706 o 20U A pl B & e 235/238 0.62~0.82 0.61~0.84 | 0.63~0.85
Do 236/238 0~5x10* 1~7x10™ N.D

Determination of 23®U in a Th target irradiated with Li ions by ICP mass spectrometry
NAGAI, A., TERANISHI, K., SAKAGUCHI, A., NAKAJIMA, A., HABA, H., YOKOKITA, T.,
NANBU, A., YOKOYAMA, A.
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Nation-wide survey of Tritium Concentration in Monthly Fallout

IIDA,M., OTSUKI,T. ,YOSHIDA M., NITTAW. , KISHIMOTO,T. ,ISOGAI,K.
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Extractability of Pu from agricultural soils and its indication of

1P06  yicavailability

(RAPHAE ' e, k) RAE VY OB ' 3084 °. 1
ALY W ER NEER!

[# & ]For plutonium in the soil, not all of it is bioavailable for plants. Therefore,
appropriately evaluating the bioavailable fraction of Pu in soil can be viewed as imperative for
better quantifying the transfer ability and understanding the transfer mechanisms of Pu from
soils to plants. We present the first investigation of the extractability of global fallout Pu from
agricultural soils under natural conditions and its potential indication for Pu bioavailability.
[3E8&] Soil samples (upland and paddy soils) were successively extracted with H,O followed
by 1 M NH4OAc solution extraction to obtain the nominal water soluble and NH OAc
exchangeable fraction of Pu. The extractions were conducted with a soil to solution ratio of
1:10 (100 g soil vs. 1 L solution) by stirring for 1 h followed by standing overnight. The H,O
extracted solution was separated by centrifugation and filtration (0.45 um), and the remaining
solid residue was further extracted with 1 M NH4OAc solution followed by centrifugation and
filtration (0.45 um). As soon as these extracted solutions (nominal water soluble fraction and
NH;OAc exchangeable fraction) were obtained, 0.57 pg 2*?Pu was separately added to these
samples as yield tracer before further purification. After chemical separation and purification,
23%py was measured by SF-ICP-MS. The Pu concentrations in the original soil samples were
separately determined with the method reported by Wang et al. (2017).
[#& 8 - & 22 ]0n average, the nominal water soluble and exchangeable Pu fractions in sampled
upland field soils were 0.07% and 0.02%, respectively, while those fractions in the rice paddy
soils were 0.10% and 0.03%, respectively. Sequential extraction results indicated that the
dominant sinks of Pu in both upland and paddy soils were the immobile organic matter
fraction, Fe-Mn oxides and the residual fraction. Furthermore, both the water soluble and
NHsOAc exchangeable Pu percentages showed a significant negative correlation with the
exchangeable Ca?* concentration in the soils. Regarding the potential plant bioavailability of
Pu, a significant correlation (r=0.55, p<0.05) was observed between the Pu concentration in
rice and the water-soluble Pu concentration in the corresponding rice paddy soils, and that
illustrated the water-soluble Pu fraction was likely to be available for rice plant uptake. In
addition, this bioavailable fraction was further applied in evaluating the available transfer
factor (ATF) of Pu by dividing the Pu concentration in rice with the bioavailable Pu
concentration in the corresponding soil. The ATFs of Pu from soil to rice plant ranged from
6.9x103to 1.7x10t and we compared them with the TF values reported in our previous study
(Ni et al., 2019). Statistical analysis indicated the ATF data were less discrete compared with
the conventional TF. Therefore, we consider the ATF to be more representative than the TF to
illustrate the transfer ability of Pu from soil to rice plant.
%3 3CHk: [1]Wang et al., Anal. Chem. 2017, 89, 2221-2226. [2] Ni et al., J. Environ. Radioact.
2019, 196, 22-28.

Extractability of Pu from agricultural soils and its indication of bioavailability
NI'Y., ZHENG, J., GUO Q., HUANG Z., TAGAMI K., UCHIDA S

39



Ge EBHFRILEIZH 15 “MAg DY LHRMEDREIZ DT
1PO7  (ammties soyomk ms, sk wr, wm B, #m o, k6 i

(8] AASHt L Z—TITmA IAEA 3 T 2 BRERBRICS N L T %, 2020 5 DL
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2 A THP-Gefi tHidr & W THRIE A 1T > 72,
1) A —2ik 0 yBRART MV EOY LAY — 7 OMEIIEREOBEER A, B,
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True coincidence summing correction for 2°™Ag in aerosol filter samples
SUZUKI, S., SUZUKI, K., MIYATA, S., NITTA, W,, OHTA, Y.,
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Comparative measurements of ambient dose rate measured by various car-borne survey system
OTSUKI, T., SUGIYAMA, M., TANAKA, H., OHTA, Y., ISOGAI, K.

41
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A=k [RIRFIZHIE TES CdTe W AN » 7' A A= 7 ZR(CdTe-DSD) DR 21T 572, =
NET 750 um JED CdTe-DSD IZ DWW THEDRHDN([1], FWVZ R —DI 24 Bk X fRIC
KLU T VR RS CHIE T 572912, A Al 2 mm JEO CdTe-DSD ZBAF L7, BV CdTe f&id
D& X BROWMUN R B0, WEICE R LI BT+ 7 DS B RO B E TICBEIT5
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2 mm JEPD CdTe-DSD (Zx}LC, M HIZROMEREZ R CRAML . =X — O FAERRIZH 72727
WAV LZE AN LT EDRFIR DU DN THRIET D,
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Development of non-destructive image method using negative muon with 2mm CdTe Double-sided
Strip Detector.

Chiu ., Ninomiya K., Takeda S., Katsuragawa M., Minami T., Nagasawa S., Takahashi T., Watanabe S.
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Self-Assembly of Nanosheet Supported Fe-MOFs Heterocrystal as
1P10 Reusable Catalyst for Boosting Advanced Oxidation Performance
via Radical and Nonradical Pathways

(Tokyo Metropolitan University ', Dalian Institute of Chemical Physics,
Chinese Academy of Sciences 2. Sheffield Hallam University) o Bofan

Zhang!, Liang Zhang?, Kazuhiko Akiyama?, Paul A. Bingham?, Shiro Kubuki!

[Introduction] The heterogenous photo-Fenton reaction as an efficient advanced oxidation
process (AOP) has been widely used in environmental purification applicationst!. Over the
past decade, metal-organic frameworks (MOFs), three-dimensional porous crystals assembled
from inorganic metal nodes and rigid multitopic organic links, have brought novelty to the
field of porous materials toward wide applications. Moreover, Bismuth oxyhalide
semiconductors, including BiOl, BiOBr and BiOCI, composing of [Bi.O:] layers and
interleaved by double halogen slabs, been commonly used as photocatalysts. Herein, a
possible modulation of band structure by fabricating a novel BiOX (X=I,Br,Cl)/MOF-Fe
(BMFe) heterojunction could prove beneficial for utilizing more active centers and efficiently
separating charge carries.

[Experiment] Synthesis of Fe-MOF catalysts, including MIL-53(Fe), MIL-101 and MIL-88
using a solvothermal method; synthesis of BiOI/MIL-88A(Fe), BiOI/MIL-101(Fe),
BiOBr/MIL-53(Fe) and BiOCI/MIL-53(Fe) via a one-step coprecipitation method; XRD, FTIR,
TEM, SEM, UV-vis diffusive reflectance spectra (DRS), °"Fe M&ssbauer spectra and the total
organic carbon (TOC) were measured for characterization of synthesized samples.

[Results and discussion]

X-ray diffraction of BiOI/MIL-53(Fe) matched well
with the corresponding materials (BiOl and
MIL-53(Fe)), indicating the successful synthesis of
BiOl/Fe-MOFs composites. The photo-Fenton
catalytic activity was firstly evaluated by
decomposing methylene blue under visible light
irradiation with addition of H,O,. The removal rate
of carbamazepine over BMFe catalyst reached
approximately 100% after 15 min. The degradation
efficiency as significantly enhanced compared with
pure BiOl and MIL-53(Fe). Through the direct

Z-scheme charge pathway, the photogenerated e” tend to migrate from the conduction band
(CB) of Fe-MOF to the valence band (VB) of BiOl via a solid/solid heterointerface until in
equilibrium. The spatially separated e- in the CB of BiOIl and h* in the VB of MIL-53(Fe) can
efficiently reduce O, to *O,/ HO.* and oxidize H,O to *OH, respectively, which is
consistent with the radical scavenging results. The Z-type feature significantly enhances the
carrier transfer efficiency and thus improves the removal rate of pollutants by BMFe catalyst.

[1] H. Zhang, et al., Applied Catalysis B: Environmental, 270 (2020).
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2 BESEIRDO N DO A N EZERNM T T ey s L=
B ram L, ZOFRICMNEST LA F FO 7 v k-
JRLTIE S IS O TE B REAN & Z DRSO E Lk x
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L7 MSax* BEANL L 72w 7 =/W(V) =R Z Gk, MEEZRET oL L bic, €O
MRt or 2 Bh 2 i~ T,
[52£52] UO(NOs), * 6H,0 (2 1 % & D MeSaxH,, 3 %
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ExE Lo Tz, U-(u3-0)-U O WA A1 116.4°
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[1] T. Yoshimura, M. Nakaguchi, K. Morimoto, /norg.
Chem. 56, 7, 4057-4064 (2017).

Synthesis and redox property of uranyl (VI) trinuclear complex with Schiff base ligand
Fukumura. K, Nagata, K. Yoshimura, T.
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WA E) &2 BEA O ik BRI~ 7 2> U A2 H WD) ICLVEHMEi L7z, ARIF%E
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[RER] WAL KFE T HEZHEE X —DER
IR 2 W72 il8) y BIRE IS L 0 BV 2 8E L
IN LYy EHWE T A7u~ NI T 7 4 —|C
LR EIT oo, K% PV 25 0mEE T
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R HERIC XD ¥V OEEIC LV FEE L 7=,
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2. JBLE 58 M 5E D Bk 1

VO O it & A VI E TR VIERL L .
THE (K 3) §¥22&I2kY . VRFB DJixEIR
B IE MBS ) B O B N REAN C X fo, Ak, § 10
Vo', #lo T VH, VIZOoOWT L RO KR ZTT 2 .
V' VRFB M TOMMIC L A IBBEERE L, B .
[1] E. Sum, M. Skjllas-Kazacos, J. Power Sources, 15 . : o ’

(1985) 179. % 5 d0 15 20 25
[2] K. Shirasaki, T. Yamamura, J. Membr. Sci., 592 Time (h)

(2019) 117367. 3. V(IV) = V(ID:AEV(IV) — V(ID): 7
VRFB membrane permeability tests using radiotracer **V (2) o %@ EE (Nafion 117)

SHIRASAKI, K.
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1. M. Abe, T. Suzuki, Y. Fujii, and M. Hada, J. Chem. Phys. 128, 144309, 2008.
M. Abe, T. Suzuki, Y. Fujii, M. Hada, and K. Hirao, J. Chem. Phys. 129, 164309, 2008.
A. Sato, R. Bernier-Latmani, M. Hada, and M. Abe, Geochim. Cosmochim. Acta. 307,
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4. M. Abe, T. Tsutsui, J. Ekman, M. Hada, B. P. Das, Mol. Phys., 118 (23), e1767814, 2020.
5.  A. Yoshida, M. Abe, and M. Hada, J Phys. Chem. A, 125 (29), 6356-6361 2021.
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Three theoretical studies related to electron and nucleus interactions
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2, FeHHAE L7230 & analyte 2 0BT A R1IC —EROMKEZ ML 5, ERORES
K& BR< 720I2iE, BRGNS & » TE U7 i TR & R T o 22 8 B A3 [R A7 4
fric 72 D 2 EDNMESMET, BEERE O RNAA TIEXT7 VD VIR ZITH 2 & THRHIC
R TE D5, (LEDHBRIEFENTRIIE L CT AT 2R3, ZOEMT
DHEDOLBIZFIRE TH 208, ZABDIEOFEE/E VR S50 E 9 D, RNAA 1E1k
TR ORPE TRM T 208, Has P HETF A28 INAA & L TIT 5 I iE O fE
8 S IEBEHE R ORBRO 72 WG EIC E > T hBEff T2 b Ly,
[(#EREEBE) RNAA TEENRE LI ERTE@)IIA L tFE (REE) L mbr v
TR T, TOM, K, In, Zt, HE U DE & HITo72, ENLFH - HEKILF O &R % B
THHOTHLIN, ETO%k, In ZELHREMEILHE & REE IZOWTIX ICP-MS (25 &k
DTz, "N T U nHBIIRFREUK, BIEETHEEGSTWVWAHLIEERTHLIN, 7
GWTHENELS ., WO EZRT HITIERFHNEY Z52 5 R20VONERRE AT
HbH, HOHF NAA & LTT INAA B ERTH D0, 2O INAA OFEELE VD HT,
RITFHEFICER T REMRED JAEA OFBEH I A7 V=TI Lo TREI N,
J-PARC OWE - MBI FERMZ MLF ([ZHRE S P KOSRE SR ANNRI
DT B AR O RER B HEE B Pd R PTe #IEEE CEET S Tk
DHENL STz, & D ER T RNAA EIEHBICENND DO TH DA, BEERME, B8R
B, SHEERFETHLIETHREL TS, 5% O AEBRICHIA L2,

Advancement of activation analysis and its application to geo- and cosmo-science researches
EBIHARA, M.
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P REHE S HEIC & BAFMABMKBORE Cs EMELENES
2KO1  mirgmmr, memAs) OMEET, EAMAL Mok $AR%E

[#S] BEEEAILIC S 2R EIE, 2011 SEORREE R I3 EFO
FUT XY, HEHE Cs OIBRPHER SN, Bx1X 8 FFiNLIHEEIT > TWD 2, K
RERT DU DY XOMEE Cs JBEOWAITIEF ITERIBIZ /> T D, ZORIEZJE
BT, WEFEIXR M T ET (INAA) TSR -ChE 7 7 7 N o &L,
HLTo. ARFEIX INAA T, KPP OMEICHEZ DI L, 2D DRERNG, WNORGHE Cs
DOBATEMETLR L OFEAE Z 2 HNE T 5.
[£BR] 2018 4E L 2019 4EIT/KEE Om, Sm, 156m TH U 7N ZEHEILTZ. BEE T I,
0.45um A7 T 7 4 )F—THilh LT FREa B & R D L 7 3808 2 FifR & LTz,
%) 500mL Z RGO L7e 27 BB (RLMaRHK) 1 mg~2 mg) & HBGE¥EME (JLKI-1,
NIES8) 1% KUR Pn3 (BAPPEFH 1 4.68 X 102 nem 2 ) T 30 EMRE L, ¥ 5 0%
H, v BIMEEIT-7o. £72, Pn2 BHPEFH 0 5.5X 10” ncem 2 ) T 1 KRS L
1%, TH& 14 HEOBAEZITY, v BEEZITo72. T, ~A&% A4 (SEIKO EG
&G Co) ZANTIT -7z, KIFRED DML, 7S 7 ELOSHHE D S IRTFRR DT % 75
LW Tkdrz.
[REER] Wik Sz 3BT 17 ©3 (AL, Mg, Mn, Na, Fe, V, Ca, K, Sc, Cr, Co, Zn,
Rb, Sb, Cs, Ba, Ce) ZTEELT~.
T RTCONT LIEFREREIT Cs i:':i‘;af;m:mm
& Rb M &7z, Fig 1%, 04
DKE 0, 8, 16m (BT DR 1-HE L
WRIFREHR DEE Cs DIREZ T,
Om 28 CIIFHEICRMR 7 < ki 1-HE
IZRKE Cs N—ERAFMET DT &N
bhotz. £72, 8 H#® 16m TE

Cs concentration (pg/L)
=3
o

FFREZZTE Cs NI Td o 72. 2012 ° 8 1|0 B B0 B 5
Aug. 14,2018 Nov. 12,2018 Feb. 27,2019
EF‘ 75 » % 0) {ﬂﬁﬂ( EF' @ ﬁ&%{r 'r% CS g)ﬁ E T ) Depth of sampling point (m)

JKIE 15m OWE T, BIThb LT Fig. 1 Stable cesium concentration in lake water of Lake Onuma
REDOKEME Cs IREDN EFT52 L

NhoTWNS. AE, AT ORE Cs IZOWTHREBEOREENG LN, FRIRAE T,
HZEITHENICKIBRE PSR S, £KEEGKBIZOND. RKE TSR R Z Hi%
W 5. AAFZETIL, 2018 4£ 8 AT 156m ® Fe #EE IV 2 T 1.16mg/L, BAFHET
0.768mg/L Tholo. ZTHOHDFERNG, HGOWRBEKITETCREIZH D Z LARBI L.
ZOEIUIRIEIE, ZE Cs O HEIR LTS Z &R S 7z,

Determination of stable Cs and trace elements in lake water of Lake Akagi Onuma by neutron
activation analysis
Okada, Y., Kumagai, N., Watanabe, S., Suzuki, K.
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ko-IAEAYV 7 bz 7 ERAW: ke BZE L P EFHREHE 5551l &
2K02  pm. °

(HESZ R EE) OAZ IR S, KT 28 fi

(#E] tas M1 AT E (INAA)  CIdam & AR a0 & [F] RE IS AR MBS 2 B
L. EEILCEOERBBELN D ERLAT O LBIENH WO D, HEETRE R 8
HTEMRERBEIEOND —F, TELEWVWIEOEAERE 2 RIS L2 T N0
TR TETCHLERETERNEWNIRADDH D, THITH L kofEHEALIE LA TLHE Dko

BERRFGEMBBORELH N UOWRET D2 LT, —iukOEMERE 2 [FRFIZ
BT 270 T, MESNTER2TEOEEEZITI ZENTE D, kibOFEIT— M

WY 7 b =T 2D, ARAFFEIXERE IR (IAEA) 2O RAERINTWD Y
7 b = 7 ko-IAEA TR (ver. 8.10) Z filf o TkolEIZ ML ER AT T A — & Lk}
DIEFEDOPRE A BT, BERBOSITEZITWEDERMBEZRIAET 5 & & HIT, I
ELTHRENTWDITOII® EBRELO 7 VI EuFR o Lz,

[EBR] & A iEERE . REAEEGUR, A MRAEERRE, ko tEHARYESUEE, BRI, 7
V2 &R K4 Pn-3 T 10~30 B[], Pn-2 T 3~4 BRI PEFMRE L, & s y
MRA A Ge Y8 (Rl Haw 1 CTHIE Lz, MG ORMEIX Au-Lu-Zr £ =% — % R4t
LRD7z, BB ORMEL Z IR A EERT ., 52Eu #RIE, S7Cs SRR O MIEIC & vk
Wiz, y AT MVEENTEF Y 7 b = 7 "Hypermet-PC” T IE BE 3 3l % 3 &
L. "ko-lAEA”IZ L WV E&EE AT o7, T2, "ke-IAEA”IZ X U IE B 5+ £k 8 % =K
®, “Hypermet-PC”IZ L A 1H & thig L 7=,

[(RREEEIBEEEREBMOERIC L > TERMEALE T2 L PAMRAINEZ, 20
ZEMNDLK-IAEA TEH A SN2 B TCOFEDRICHRI DD D LEZDH
. “ko-IAEA”IC A 13 % Fa &= -

DO EEEEL, HitHEHRR Ttoe=-1a T T
o, EAEERE (UB-la) OE
BEEHEREOLE X 1ICRT
5, A DEEEBRE T b FARIC,

FEAEDIEENHERE L £
10% N TERTE . st B 1] [
AT CIE 8 E%E(Na, Mg, CI, K, K [ [ I8
Ca, Br, Sr, Ba) D E &E 51 08
2o TV O TIE 21 T *
(Mn, Cr, Fe, Cu, Zn, Ga, V, Zr, La, o7l
Ce, Co, U, Hf, W, Br, Sb, Sc, As, Fe Mg Ti Sr Ba Zr Ce Co Sc SmYb U Eu Tb
Th, Ta, Th) D & &A1 15 B L7z, 1 kolIAEAIZ X3 EEMEL#ERMEOL

1.1 L

ko-standardization neutron activation analysis using the ko-lIAEA software —evaluation and application-
SUGISAKI F., OURAY.
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JRR-3 BNFEH VTR 7 EE (PGA) DIIK
(R D 85A8) O RSN e 2 KRRk, IR{TF5 W

2K03

(#EF] WFZCIF JRR-3 23 10 FE.5 0 IC B L. 2021 4F 7 H 12 B 26 i EHE 23 B 4h &
ATz JRR-3 B — AR — /VICRKE SN RIS T o~ i dEiE (PGA) 1o ok
ELTENRCRBIZALTEY, FIEHMPICIZZEE aR Yy NEEAL THBOHT
MAGE L 72> T D, ABETILEXL O PGA OE IR, &L, BEOKEB IR L
IZOWTHRHT 5,

(B8] JRR-3 IR HARER THK L, AT o ~vfofriEE (PGA) BV THE
— AR RNy RX=RENLRE, N ogE

e, BRBICEMEG DS R EOBIAEEEZIT o720, BEROEBITHREIL &7
ST, JRR3 BB 1L L o2 b, ZOH A2 FIH LT PGA IZ LMo
ANy NEEAL, BEGHT AT A EZHEL T,

A JRR-3 MBHOWICHBEBH L, LHERITZ7A R BLHENZ L Lo
72 LU 10ESY OFB#E & H o> T, PGA DS ICHEA R AREBEENH D Z & b
Loobb, BEENHSITEMEEZHME LW EER T o2 bbb, HIZAH
Ao Ax ORMBERDBHAL N> TE e, ez, FHETENREE I HET
WEINTWDAZENRHBHLE, 2oy Yy vy X —OARES, NIM £V 2—/LD
HhE, Ge HEOARES, BEEBEHOE—X— RITA4 NOHEE, ~U 7 A0 ARE
DARBERE, MBIZENRWIEEREENFEELTVD, BEICBWTHLEEINE
CIEETHLEARVR, B OEIBEEIC X » THAEEIZ IV THOH A 1] HE 720k hE
ICETEDLZENTET,

10 Faf L i LT, PGA OV AT AZIIRELREE RN O 6 TS, 1
SITHEBDH S AT ATHDLN, ZDOY AT LMIITEEX REBENTEAOICEEINT
W5, SFEERED 9 BHO—22% 2 5O He-3 M E5 DO FHAME%Z LabVIEW TSR T
XAHVATALATHY, ZNICEVFHFE—LDORELE=F—TX5 L5512 >T,
INnEFHATL T, MEFHRICATOEBEEZMADZ &L Lz, PGA @ Bl
HEINTWD 3 RKFETEFIEIANT TATAEZANDZENTEDL LIRS T
WA, L0FERETIEIHAZHPEAL TV, 40, THTFE—LDORELERL
RINBEENIIANY LT AZEANTLHEREIToT-, TOME, #IC~V T LATA
REANTDHHETIE, 24 FFECTAY O LT AR FEEL CLE VW, E\HEHTX 20
FEFRWETF T T I ANKRTT I ERbholz, LOLIEFICHE (LX2 L —X
DFHEH T 0.3 MPa/day) THNU VAT AZFM LT HZ T, mOWHHETFT7 T v 7 X
DIRFEZHEFFFTE DN bhoTz, TZ TNV U AT A HERRTHIBECET LT,

HWEFITITREZ ANDSGT 7a ARy 7 ANIEANY T AT AT/N—=U S0,
VA& EFETOBERL INETITIALNLTIT o lz, TEZ TNV T LATAD
MEEz~A7r—ay ha—J CHIILARNLFEET7 7 v 7 A0RERE LT &
A Ry AN OBBREEFET 77 v 7 2B X OH MO BELEDOMES B
LNk o,

Current condition of prompt gamma-ray analysis (PGA) system at JRR-3.
OSAWAT., SASAKI M., MATSUE H.
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JRR-SEIEH VYA EEZAVEETRSN
(PEFHME L RTI ' BT B * ROKRT )
O ' MILFHEW 20 RIEEA 2 phEp R s °

2K04

(EVRFEICHMETDRHE SN DB, RIS HE 10-UHUNT y KT S D,
Z ORI y MR ERE T D oA ET AR RIS y B0 HTIE (neutron-induced prompt
gamma-ray analysis; PGA) T&H 0 | EARREIFOKFE, 1Z9F, TWHERFOE LHEZIE
WETERTELENTOMETH S, AFEEK TIX, 24 E TIRR-3 ITERE I 1172 PGA
PEECHEM LIS ERETHLIE T I v 7 AFDIEHIED, TWVWEIAEDOEEE
WET 5,
(FESFBIE RS IRGEEENE BAM-S003 &AL TV 3, NMIJ CRM 8004-a %1k iT W # %
IHTRRERE LTz, 139 FHHTIC 100 mg 205 300 mg 2 AV 7=, 1F ) FIEHERRILE &P g
ECHEZME L-@mMEIZ > #E, AR —h— <, @ik E oyl L -
/K ([B]:<10ng g!) TiEM L CTHM L7, ACROS Organics 2 ND4Cl (98+atom%D) % PN
EHEYE & U CaiUBHITN Lie, s ESURHI L MK B & 8 1 W 3812 ND4CL, 1F 9
FAEUEWR & B BERYICH N L THERR L 7=,
[FOFERERIRH)EEEEYE JICRM R 003 LT WHEEOREE Lz, TWHEL
HriiEf 300 mg 2 H W7z, T WERE Cik, FbMisE e ® Si 4 BEE &N 2 4 iR
MEE W=, £WNEEEYE & L C NMIJ Cd %R 2 2R EHT IR L 7=,
CRIE JEJE 25 pm D FEP 7 4 L A CTHE L7 27 7 o v 5% TROBHEIZE & L. JRR-3
B B — AR — MCERE S 72 PGA 2E{EIC X - T He ZPKT T 1 &EH 720 1000
Bn 6000 PO, B y MEZME Lz, 19 FWE TIEFHEFE—LAZERIE, 2p
PEFRERE - 5.7X108 n em?2 s T, TWHEHE TIEEAPMEFHREE : 1.6X10°5n cm?s! T
FRE L, ARy MAERE Lz, 139 FOWETIXB (478 keV) & WNIZEHE C1 (1600 keV) @
E—ZRENS TWERRIEICE W T Si (1273 keV, 2092 keV, 3539 keV) & WNIZEHE Cd
(559keV) ODE—ZJIRENDL, ZAENMEBREZFERLIZIH, THRLEZERE L,
(#2135 HFFEEM L LT BAM-S003: (63.3 *+3.0) mg/kg (k=2), NMIJ CRM 8004-a: (13.0
+0.64 ) mg/kg (k=2) M5 b 7=, BAM-S003 3T fiEld. BEFRBRIT23 200 U 7= 3L [543 41 i%
TURIE S AT FBREE(6317) mg/kg (b=2) L FIEFICR < —FH LT/, £7., JCRM R 003 ©
JWHEREM(59.59+1.4) % (k=2)% . 10 RABRFTIC L 2 EEONE O R E S 172 B 5EE
(59.55+0.55) % (k=2) & —FH L Tz, HnERE CTHL2ET I v 7 AF DIz 5 F#E, T
FOWRERNS , FEMESHIEL LTDO PGA DEAMENFEIETE-LEZTND,
(SERDOFTE]SM, FHEERENR TR HE L L TWDAKRFSHIEE (RIEM T A @l
ERE R ) CHIE 23 IR 7 SR 25 O R Rl AR T O K E AT I PGA 3 % 72 I HE
PED B, A1 PGA 1T K 5 @M 4 8 B8R 12 & £ 5 IKIR EE K& O /0 AT E ) O FEA % i
LR
1. T. Miura, H. Matsue, T. Kuroiwa, K. Chiba, J. Radioanal. Nucl. Chem., 278, 653-656, 2008.
2. T. Miura, H. Matsue, Nucl. Eng. Technol., 48, 299-303, 2016.
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BEROTE-TIRBKREASEFERICONT
2K05 (R | 7 DB RN °) Ol B A5 %
EARE N AR NEER

[(#E5) HHFE-36 1 TBEETICB WA 4 THEEL, #iPICB T 25805 &)
5. HF#E-36 (T1,=3.01x10°y) X, MSPEBEIEM L7 B 5 # et il b8 2 7o Bk b
o TWDb, WEOLEFR OB A - E R S B AR S (Kd= 38 [E AR e B
[Bq/kg-dry] /LW HPIRE [Bg/L]) TRT &, Eallim WENEBEMIZIIR I
TWH2H00 "D —HOWRTIIAMMZZLS GBI KABEL b tHE SN
TW5 Y, BHARDHEICHOWTIE, FEAEKIT—ZRBESATHARNI ENnG,
EOBREDKIdOHBENRHTH 72, T2 TARMFIETIX, ZEILEZ VT KA %
BLTHGFET =X T oL i, BER/RELEOBRICOWTHITZITo 72,

(B LUVAE] RELSINE L AR 8 98 3B (A, <2mm 28R 2 M
7o 20mL AR Y o L UGS EE 1.0 g A4y HL, EIHIK 10 mL A& JRAN LT 16 FF
M T EEEIE & 5 21T > 2% AL A A UG (8L 7 A L A FEHEE . 1000 ppm)
ZSOUL IR L7z B X)), B HEMND CIABHT 22 LB E L, BIRMO =2
Fe— R Bt b ER L7 QRE), CNOL0OEEEZ S HIC3 AMEEESE 5 LTH5Y
T L X%, OB (3000 rpm, 10 43) T BEAIKZ, FLAE 0.22 um
DT A ART A NS —TH@ LIz, HDIRPO ClEELRA A BIOBA A 314
v m~ 2777 4— (DIONEX, ICS-1500) {Z &V TEZ 5727 #ESHICERL, BEX
=z & pH (HORIBA, LAQUA) [ZAWMERICHIE L7z, KdIZRKIZE VKD,
Kd=[{S - (Cs - Cc) x Ls}/ 851/ (Cs - Co)

ZIZT, Camy b — Vil O IR PR R RE (mg/L) . Co HEEICH I Z2 X
NA 7 LTkt o LR P FRE (mg/L), Sg ANA 7R Bt A LHEE (kg) .
Ly ANA 7 ABtoEHAKRMNE (L), S: A1 27 & (mg) THD,

(HRBEVEE] FINLE CTROBER. B " o
HERMRET VEAEEICEY, 2 br— o
THREPICBN SN OBRETHD 5 mg/L &L 1.0 o |
o ARl BN OB EESE L TRERZ1T ®° o
STEI A ANEANFRAEBEMREEV L 2 7 3o o i
WRO CURENRB SN DR BRD T, 298 5 o ]
ABHZ DWW T, Kd O#iPHIX-0.7 225 1.4 L/kg Th
o7, 20BN KA N~ AT RALRoTR Th 05 1
VISMZBEAF T — Z OHFH L RRE TH 7o, K
FEEOMAKR (K1) "o, A EZL< G0, 9026 40 60 80 100 120 40
BTH KdiZm < WA R ST, Totaialg g o)
ABFIE LA BB & RO L e o mis
FFEWFFE TIT DO,

[5IAX#R] 1) IAEA, Technical Report Series No. 479, IAEA, Vienna (2010). 2) Sheppard, S.C.,
et al., J. Environ. Radioactiv. 89, 115-137 (2006).

Soil-Soil Solution Distribution Coefficient of Chlorine in Paddy Soils
TAGAMI, K., SHIBUTANI, S., HAMAMOTO, T., ISHIDA, K., UCHIDA, S.
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2KO06  EXAFS [2& % Ra /KAIREE & # L i~ DR RAED R

(JAEA', BUR 2, PR ) OWEBEF" 2, JKHEYEmES °, H s, ik
UKL, BLAPHEZ T, VAT, FPARREIRS Y, aHZE, BAOEL, £
R, MBS, L& —, ®JRE S, HNRS, SEmER’

[#S)] E M TETHD TP U A (Ra) [ZOWTIX, 77 U 8hLE OB YR
RESO TS VEBEFE Y AL BRI RE 721 T 72 <. BARHISR @D Ra 12 K 2 fRCEHK H oo FEHEfE R 1 o
MEGEFEREINTNWDITED, BREEBHOMPANTHE ThH D, Ra DEREEFENITON
Tix,. B 7 Ul d o a 73k g4 7 v O KRR IR JED T8I B T 5860
RINRLE D 3T | B ESE ~D BN R STV 5D, —RICH LI ~D W
FHEOG T, A F DKM U E EWAET HHMNESER & Bk LT T 5 NEEED
EHLHLEERTA2NICEVREZHNRELSEDDLZEDNALNTND D, Ra 4}
B/ INESEERD EBL L EZRTD2NHONITAIXLENH D, Lo L, Ra L ERNIK
DN LR BERICLVHTADT R ERLNEHEIEZ ot sEmH 5 2 &
REODIYPNORES)S, Ra ~DHIEOEHAPEE L WIcD, PR LFRIZ EAR
P72 EHRTHLIARKFIEE TS A, T VXA TOMBIT TN TWRhoaTz, £ 2
TARWFGE TIL, SR X BRI AS &5 (EXAFS) % F V., Ra O /K FiAs & K& OV L8549
~OWEREEOWHRY) &2 D051V TOMRAEZHIE LT,

[FiE] WEREHT, RIRKFICTHE I Ra B Z AV, WIREUE K OS85
Wy TR 2 FFRR AT H > THERL U 7=, RS B8 iE, 2: 1 AR R8I T 53— I %
274 b OFTA MO FEEZ H VW EXAFS /€1 SPring-8 @ RI FEERFR 2L
&9 % BL22XU THEMi L 7z, KFtE & Ic oWz . 7/ wEThHsr Y 7 (Ba) b
4T, Vienna Ab initio Simulation Package (VASP) # V7= %5 — ¥4y 8 /)5
HBICLbvIalb—varzirol, WEMEIZOWTIX, pH & A F U RE 2 RfH
(2 TSR T OW S R A4 FEht L 3 BRI D pH R0 A A 2 58 L~ DARAEME & §i ~ T2,

[FER - B8] KFL7- Ra lZBU 2 —/KMEOEEE (0) OENLE KR O Ra & O
B (Ra-0) %, EXAFS & —JHHEFHFEIC LV ZENENRDIZ LA, BEVRERIED
i, B o472 Ra-0 OBEEEIX, Ra DFNA A BRIV B 1.4 R K&, Bap &
DOEBETLHREFKEOERE o, o, FE-RAGFREOKR N OEMEBEOE X T
TLhEHELIEZEZA RICEAM L TWD K FIEBa L0 FESEMLTNDZ &N
5T o 7o, B LR~ DWW EEEIZ OV T, EXAFS A7 M VDT OFEFL, N
—IF 2T MZOWTIEHHNEEEKEZ, ELFU ot A MOV TIIIE LK Z Rk
LTCWABIZENDhoT, ZORREMHENO DTS, Ra DNXN—=IF 27 4 b~DHE
2% B2 D pH 0A AU REORM T TR E A, SEBREICEIT S pH 04 4
VR EE S DARIEVE DS ELER Y /N & < WIEIBE IR O TE RS 7R 2 S 41, EXAFS & A i 722 % 21
BET, TNOHORRIT. BBEPT TRaN/AN—IFa T4 POEULEER (N—IF% =2
T4 FNORIEMR) 2 EOBIRTFABBEICEEIND Z EEZREBL TS,

Investigation of hydration and adsorption structures on clay minerals of radium by EXAFS
YAMAGUCHI A., NAGATA K., TANAKA K., KOBAYASHI K., OKUMURA M., KOBAYASHI T.,
SHIMOJO K., TANIDA H., SEKIGUCHI T., KANETA Y., MATSUDA S., YOKOYAMA K., YAITA
T., YOSHIMURAT., TAKAHASHI Y.
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’7'4E§/< ) rb-L\ (BaSi205) EIE@%&T% Sr ﬂ&%ﬁu’\@ Ba @
2KO7  mpsmssn

(BMEK . KREEK 2 HBIER °, SOAE AR BEEKT A
U R—F ) OMNGET L R EE L MRS, mEE - R

SR/

(#E] Fexix. 7 AU 7L (BaSixOs) #Eln & T SIEHTHLE 2Tk
T LA®MAq (B A L2 TEARRD) 230K B o b PERE TR 89S, °°Sr DRI & L CTH A
ThdIex, oL TERE, £, HEMEMBBE SR ER ~O R EFFEICKE
SBEELTWDZ &, RARDOHEFETE TH D RalTE2EN, EMEPb DL OENAR
WAEANCHESNDIZ L2, WO LTE e, FEARERICARERZ A0 %
17729 721X, Ba OB NHAEMETHD Z &b, Ba OFEL TOIFTM L T &4
BN D, R TIE, KA RFLHIEEHIE T (KUR) THM TS L L7 Ba DbH
W% st Ba hL—H— & LCTHIH L, KBEEH~D Ba ODWEREZHONZTHZ L
AWM ET S,

[EE&] KUR T 20 7 BE (Pn-2) L7z 79.8 mg ® BaCO; ik %, WM& 9 H#IZ 1 mL
O 1MHCLIZEEM L, st Ba ML —H — 1 R ZR L7=, 80 mL ® A T.#E/K (0.01
M HCI ) 1ZhtPE Ba b L —H— &K 50 uL B L O EH] 32 mg 20 %2, 2 Bl %E
L7z, £72. 80 mL O A A 2a#/k (0.01 M HCI ) ([ZfgdE Ba b L — % —¥&K 50
uL, WAEH 32mg B LY 1.6 mL @ 1.25MNaxSOs Z M %, 2 BEfIRE L1z, WAl A
AT L7 4 0% (045um, 47mmd) BICWAER ZHE L, @BRER Y &ICE
AL, yBEERREE Lz, AIRITUS EIRICB L, vy MUERAREE LA T L
VT 4V H B A EBa b L —Y — IR 100 u L &3 F, f0 S E i aRIE A& ERk L 72,
F 72 U8 FERIZ 80 mL @ 0.01 M HCl 3 X OV Ba b L — % —¥HK 150 uL & 0 2 1K
MR 2B L7-, Ge PEikH 0B LIcHERB 2 E S, 7 0 L2k, EHRIE
IZ DWW T 600~1000 Fb, AiEFE, BREMRIEIZ DV TiX 1800~3000 & I ] ¢
y BRBE 21T 72 o 72,

(BRPIUVER] HEBRFEES X OEBERIEORE T, S 11.5 Ho B'Ba d 496.3
keV (43I 48%) D vy AR BEEETH-T-, TNFNORE O v — 7 3RO M E
fEERIICEELEDE, ARTIZEGFTHBa  £1 FRBOE—7HEEL LY
IEBRHBALL T CTH o7, £z, WEH~D AR W AEH~D Ba D5yl F

ISELER 96% NG BTz, 100% X 0/ S 7 fi & [BUERE /st Sy %
- 3 - IR 11.71 +0.06 (100%)
ol Bl E LTI, WEANT 4 VF B TS o) 1
WEINTIRES , A TEBa ML —H —AIR Bk (A ZHk) ND <1%
- L 0 i i TR 24.0 +0.2 (100%)
7 4 VA RN S EARIRIC K DL T A O L Ti7ls01 5%
RIS OFMEZ KL TW D A RN & |kl (4 Zk) 115 401 96%

5, bbb Z E0n, Ba DWAEANTEEMIZWE SN EFHMIL TRWE BRSNS, L
DU N G, REBRTITR o TR AEERTIT, RAEHAKEF O Ba IBE MK 700 mg L' &
KEHARTELIEWEE 2> TEY  Ba MURE TH H KRWAK & ARWFEH] & OW &%
a2 L CWARWATREME NS D, HHIRD 3¥Ba L —HP—%2HW\WHZ & T, BalRE4 K
R & RRREIC L2 SRR A BB LT\ 5,

Characterization of barium silicate-based adsorbent for Ba in seawater
KOJIMA, S., OGATA, Y., KATO, Y., TAKAMIYA, K., MINOWA, H.
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AN Y LEERSET D St REH £ 0Sr OB E
2K08 FHEOY OF LoD

(RBRPEFER T, ZHEKRE 2 BEEKRT A Y b—=73 HIZERAER 4
of FRE Y2, /INEBHEE A HiIED 03 INEEREAE 4

(8] 718U 7L (BaSi0s) & ER & T2 Sr WAEAIREGmAL - 2717 4
MAge, H AT « HFEEFNIERRMIC Sr2WET2MHMEE2ALTCEBY ., Fx
X OMWE Z R Liookisik (K, BEAK) o 0Sr o8 - EEIEORBEIT/Ro
T&E7, KRWEH 100mg TImgRRED Sr2WETIRAND S, WESMHICHL XD
2, JERES 100mg 22D L, WAEKFTOBMHEDACWIXDFEETEREH 72
ENREEL 702, 2T, OY L EHRIEICH D 0OSr KIFHRIC AW 5 HK] % Nz 2°Sr %
WA S, KBEEFPICHBELTE Y 2R ET 252 Lol i, SN, Y 2 F = L~
a7ETHELESEOHBENE, Ny 7 7700 K, BHTRANELZ#®ET 5,
[EER] Wilit A A4 > ¥2FE 0.02 M D KIEEHE 40 mL 1Z~20 Bq @ 0Sr([F D 0Y 2 & Te)E &
U 80, 100, 140mg @ Sr W5 #l 2 N % 2 REEIEFE L. Sr 2 WE ANl s S ¥ 72, ®AelA
WIZE Y STRERIZ AT T 7 4 H (FLER 40um) EICHE L, A HIZ OY % 5y B
Lize APIRO—WEIGIK FL—var 7T VERAL, WHOKKY v F 1L —
va v K (LSC-7400, H S HERT) THIE LM EERE 2 M L7-, AIROE
D% 20mL D7 T AF v 7 N4 T IVIZAFL, LSC-7400 L&y 7 7T 0 v Rk v
FLr—yarhyr# (LSC-LB7. HHAER) #HWF L a7liEE— FTH
E LT,

[BREBE] Y OF = Lo a7 IEDFHZEIL, LSC-7400 T 61+2%. LSC-LB7 T
59+2% & IZIFR LMETH o7z TNIE. BEOXBMEL D —H L7z, UTOHXTHEH
TBEREE (MDC)% XK & 7=,

2 4 n
Mo == +q|— +8-2 (1)
o Ve ot

n
A — DL 2
°60.¢-Y )
MDC = A, Hz/ﬂ (3)

T 2T, t IXMERFR(4). el XEHEGE . Y IR noe IR T IREFEE (cpm). np
I8y 7 7 F v REHEE(BG, cpm), Aol 13, B FRRERAE, V iZH v 7L B (cm?)
TodH %, BG X, LSC-7400 33 L ' LSC-LB7 T, £ £ 41 8.82cpm, 3.30 cpm T > 7=, 1k
FULR & 90%, kA B (A &) & 10 L, E R 4 240 43 & 4% & .MDC %, LSC-7400
BLOLSC-LB7 T, N4 1.7 mBq L', 1 mBq LT CLRMis 7, ZOfENL, OSr
DIREZHET D2 ENTED, BMEMERNT 22 L7< M) Tl E 2 #A{ET 0Sr ol
ENTED T ENghode, RRERNT, AR L - FREAEF ) S RHEE 2 321 7=,
B OBEZERT D,

Estimation of °°Sr activity with bariumsilicate-based adsorbent - application of Cerenkov

measurement of progeny nuclide, Y-
OGATAY., KOJIMAS., MINOWA H., KATO Y.
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EBEIRILF—REZE U-235sm OO LD OEFATL
2PO1 (1 B KPEER, 2 BRAF, 3 PR BB iAE, 4 KBE 1K) O B 1,
MRy B4, EE ER2, R JE 3.4

(&)

SRR OB EE CERE) 1T@E ., ANREOREELZZTFTIC—ETHD, L
3L U-235 OF—FhERETH D U-235m (X 76.74 eV & W\ ) KWV Bhild = % )L ¥ — % £f
B, NEEEROBICIR T8 E T EHEERT 5720, RS 22K e wr
LCELT D2 ENHEINTVD[1,2], Foxid, U-235m O -8 & N E 1
TRV F — AT MV ARk & I L FIREBIC DWW THIE L% Z & ¢, U-235m @ﬂﬁ
R A AT 22 E 2 HBL TS, 2N E TIZ, BEOLFIRED U-235m (2o
W, R NS = R L X — AN ML EBHL TE 2, A, #HiIl
U-235m & CIRBr R EDkEx e 7o T ARG SE fbFREEZ LS E D 2 L
T, BARECEB OB EZBNT S 2 LICkEh L,

[=ER]

Pu-239 O o IS THINEND U-235m %% __ Cufoll ey

?’?ﬁXEP N7y 7L, AEEZHINT S Z & TH
BEORMITHE L (Flgl) Z D%, S A K

ﬁhﬂ/mggjz FIEEISE A L2, SRTEEmE O 1000 V
U-235m (4 xﬂ%ﬁmﬁﬂ) ELMELEUZSmIC q B
a5 AR SRR (HF, HCL HBr, HD &37 ) > (cation)-‘l: [

TEELETRESEETAZKIGESE#E
22\ T, WAL E 1 D REEMK F M 2 8L L 72,
WEINTZT—XIIXH LT, —EDNNv I T T L
REMA B —DRBEBREERERE 7 v T 47 Fig.1 U-235m#EHEIRE
952 LT, FREHIBIT W 2k T,

(#ER]

HARKNEEE , Foa 7 ALK B T A & i SE 7230 % U T 214 & B
EZBLT 5 Z LTk Lic, HBr H A & Kb S B 725UE o L, RUF5E23 919
TOHRETH D, SEREAE TR, BEROBHABH N TEY, U ORI
EWERLTWD EEZ HND, U-235m i, UDBLED LR 5IZ o0 THEM AR
72 DR DN AT IE[NIC K o TRES LT WD, a7 ALK T A ROSEFTIE
HF, HCI, HBr & i B T £ 4 25.3 min, 26.1 min, 25.3 min & W 9 00 2315 5 .
HF B X O'HBr # 2 % G SE 84, U-235m O AN EL 725 & 5 m 238
SNTe, TOMMIE, U & AR ORMAREKEEEDOEICHEI EFOEHICLD
FHANEHELLS, O FIEHEORRELED TEXDILELNH VD . U-235m O i fih i %
OFPICH T CHBEICANRT -2 &EZ2 b5,

[1] M.Neve de Mevergnies et al, Phys.Lett. 49B, 428 (1974). [2] L. v. d. Wense et al, Natrue
533, 47 (2016).

Half-life variation of halides of low-energy excited nuclide U-235m
SAWAMURA, K., KASAMATSU, Y., SHIGEKAWA, Y., SHINOHARA, A.
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2P02 F—REDFHAFHEICELSE/ —ANYSLOKNBEDERARE
(CBORPEEE, *EEMF R-CCS, * PR M #rig s, * KBH LK)
OUERB A E S, PG, KEbed |, PIggE A %, BEE >

[#55] 102 FoLk / —Y 7 A(No)IE, KIFERFP T2 iz REICEDETVF /A4
RILHETH 5, Silva HIZ K DA A REEBRTIT,. 7 v H ) LHEER A 4 Ca¥xe Sr
EHU LA D Z ED, NI INODOFHOA F R EFFOZ & NRE
SN, Y= THE, Bx DI NV—T7TlidKkB{fbY~U v aitikiEaHWD Z Ik
DNOMNMNHz &t 854 A 2T D EVIdTr vy 7 eRICTEWHEEZ LHL TEBD 2,
No DAL R MHEE I IF CE b b EnkO o Tns, BH—Jf L~/ TL»
WHZEDTERY NOFDOKBEEFIZBTDHAFT I 7 AEFERMICTHRID Z L IXK
O 5N, HEAAEY I 21— a VEFERATLZ L TRREERKGICEIT 5
{EFFEOEERSE DL EMRZMENCHRIOND RIAHZN D D, AR TITERE DK
WP OB 225 L TR ERNRERTH D KFEEICER L, N KD 177
AL —DF— Ry TE I FEE 2TV S Do K E %2 Ca¥ o Srt & s L 7,
(17T V7 - 5HEFIE] Figure 1 @ X 912, M#-24H,0

(M=Ca, Sr, NO)7 7 A X —ET L2 PMfEEE L CREELT, ‘o - b" "‘
B3LYP/Stuttgart-RSC(for M atom)/def2-SVP(for H, O atom) L- ~ /L &.“ t &
OEEPEBEHRICESS BEAEFIAREZ T X TORRMEIE ‘._‘t.!‘!,
Wkt L THT o2, T RAX—H/MEDH . NVT —ED 7T v ¢

» Ao,

TNTHFENF I a2 — g & iTo-, B2 T v 7
I At=05fs & LT, 20000 27 v 7Dt &7 -7-, ¥ 7 ~  Figure 1. M*"-24H,0 @
7 = 71X NTChem % H 7=, PR E

[fE5H & E22]Ca, SENO TR THOY I 2 b —3 g VITBWTAE T XL X— N EMH|C
BEST L0225 ps B Lm0, TRUBEO 75psD TV =7 M) 2T LT-, 561
7o Ca?t L SO KFIMEE N T A — 2L, HITTHMETHONTZHEE L&KL T\,
Figure 2 1. No02*-24H,0 & Eh£245y A7 B 4%
gNmoIcEn 2oy LIZRL S n() @ ——00202Z2Z27020m0m022—2222 25
2o, N2 o> 45— Kk i o T KBt fir % 20 -

1% 7.5, No-O Ji 1M O F Y EEx 2.48 A B
LREoT, T OAFMEHEL Caztk Sret i 15
LOHEOMETHY . KFOFAF 12 Sy 3
ADBAENB S No X kg L mEl L

AL FHIME 2 B> 2 L R R I N, 5 :_ .
SR, S BB FREMME EEE ;\JM\-»—Ti%;o

20

n(r)

10

E-7j‘<§j\%7 ?X&—O)‘?/‘: = b—3 0 200 400 600 800 1000
VHRERRS. KSR OB REBIZONT ru-o/pm
bLRET D, Figure 2. No2*-24H,0 D Bh#E 43 4 B

1. R.Silvaetal., Inorg. Chem. 1974, 13, 2233.
2. TEFE, KRKRFRFRLE U RHE 156 5L (2019)

Ab initio molecular dynamics study on the hydration structure of element 102, No
WATANABE, E., KASAMATSU, Y., NAKANISHI, R., OTAKA, S., NAKAJIMA, T., SHINOHARA,
A.
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Rf DL EERIZM@IT1= Zr, Hf, Th, Eu DS a9, <O B LR EER
2P03 (B R BEER 1. BOR Ao SR i s 2. REIRF LK %) OF R L, S EE
VOOESEREBU L OKEREA L, BRE 28

(8] K 1EZFL4FOBELCETHDL 7 AR—T U ARHOILFENIE L L TIE, E
(CHEREEOANT 7 & OSSR RO TE o, AL T, Rf ¥ L — MEERE T
HAREMED & D H BB 2 = UlE, v~ R VBICEH LD, Y avgo~v e Ui,
A4 ETLFRRLBRIEITLFE O Th LEEEZ R L[1]. 851 4 B2 B+ 5 Z &b,
Rf LS LEERDB RSN EEZE 26N, LT, Rf &V avBEC~ e Rl
EDIEEREIT) ZEICEID, REOA AR - EFILEE XL — MR O KX
E R OBBEEE, BALO LT E2BEL CH#ERTHIIENTEEEEZTND,
AENEX, Rf O =2 U, ~va e DORICZHNLILLERIZHIT T, Y2 UBART
2B b ULAE, ThAREEZEA L2V~ U BRTCTlEve By ra=y L%
FNENF¥x U7 & LT Zr, Hf, Eu O LR A 1T\, Rf EBROEBRSEM 2T,
[EER] v = UBA T, B H 80°CT Thig#k & > = 7H(0.001 M ~ 0.9 M)% )i
S PL R R L OB IS S R 2 T, IR D o AR RV ERIE L
TR ILX = IRRE T2, 88Zr TSHE, PEU I Th D F v U 7 2 M wii &, 2w
FEKEEHR(0.01 M ~ 0.9 M)Z EinH T 60 BB LIk o®R S| Az, hL—H—o
yRBEIC LY RN R EEH L2, S5, 7 2 &0 Zr, Hf, Eu Z VT v = Vg
WEEEBREZITVD, Yavui b vatihtoFXHoKE2ITo7-, To~va  BRT
T, V2 UBERIAERRIZ 80 COIRFESRM T, ~vu YN a =0 AL O MR EE T
CEFT HRMEFTARDL ZEICEY, I VT ELTHATE 2 RMEE2TT,

[(#ER-ZER] LU b 7 ARE T, 80°CLL EDIRE T 60 FLINIZ A2 L
TWBZENDMoT=, afoiEaElLs X% 100 keV T, K= % /L X —MliZ 500 keV O
TV T RNHLN, PREDODEENARETH DI NMETHDL L VI ZENDNoTz,
L FEBRDO Y 2 VBRBEEREEX 1) E ~ 7 o BB O 81X, Zr, Hf, Eu D+ XTI
BWTHRQ—-Z L, K EH LV IEXE2ER T O DA THDL LN T &N
ol ZTOLE, A FUHEREROY A ZADE LW Zr, HE IZFE UZEE 25D . L0 A
FUHFEOREREUETT A XABENF v VT DOTh ERCEEZ & o7, v = VBRIT,
AT ERO/NS T M = Zr, HF I23 25X 100
X 4 SELAL LT B R T [M(0x)s]?, .

[M(ox)a]* DIRFETHAET 2 L ERXA BN D, 70

7

7

i

s

. 7

AF L EROKRE7 Bu TWE L TWD ;m .

ZEDBHEMEICEY dBUEAIEAL T %ﬁ .

W5 Rf bAEET B AR RIS Lz, X .

Fr~va BRI a=y AREBIC oW T 20 j

b 80 °CLh Lo T, B FrEE 0 [l ] .

LTWBZERGMmY, Fx U7 LT ’ " e Eu

@ﬁ;)gﬁ T% 5 ﬂﬁ%’l‘ii))*l“ﬁj\bzfﬁ) Z) - <1: 75)67\ @m0.0090M ®@0.090M O076 M
o T Bl : Zr. HE Bud i = wE8 - ) o A koo Fipluss

[1] T. Kobayashi, et al., Radiochim. Acta 97, 237-241, (2009).

Precipitation experiment of Zr, Hf, Th and Eu with oxalic acid and malonic acid, towards the
experiment of element 104, Rf.
NAKANISHI, R., KASAMATSU, Y., WATANABE, E., OTAKA, S., SHINOHARA, A.
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EEFHTHRESN RS MEN FOERBREMERNEREDOSH
2P04 (BB EE 1, BROR S A 2. BT Ik 3, BAEER Y Off | i+
TR OREZ A RbE EER L OER & ROE 2 Him 350 4

IR

[# 5 IR+ BN T, B R IR B DR L =T ey VOB R Tl s s e s
AHNTWD, —HF CHREBEIEEE R 1R E T F M CIL S R 2 IR 48 L7 hL 7R D5 YL
b o T-ZENH BN TWDL, Z O U MR - 13m0 1 BE D I s b G A, SR (2R -
FNTAERLIZESE ZDBNTWD, PR I3 KICE T I, O R REZ L Wb E
BB, ZOMICEIVEMEROM A E/RFHZENHFFSNG, TRETOIFREND, &IKTH
CTREFEORL T MFEL TRV, WTTE Si0 Z E M ELTWAZER D> TWnD, ZIET, ki
T OECNEAEIES AERT R RO ZERMED R S TODD, W IS b 4y Bl & 0 22
ET DI B U MERERE TH D Sr-90 72, Cs-137, Cs-134 LA Ol MEZFE IC B 3 2% dm 13
IR, ARWFFETIIHRPERLFH D Sr-90 D3 Hra{ToLEHI2, EDS ST IC LD E LR D H7E
B/ZBELUT, KL FAMERRIZ OV TR L,

[5£572]2020 42124 5 W OBEENT CERER L7 B BUR D D IS PERL 72 0 B L 7=, 20k 112
DOWNT y BRHEIEIZ LS T Cs-134, Cs-137 it iE% . SEM-EDS 3 #T12&~> T, e Rk &
KTz, —EDORLFIZHDOWTIEX, KL% R LT St DAL F 0 BEZ 1TV, Sr-90 Z & & L7124,

[ B IARHF 22 TlE 34 8 O PR 12O W T 21T o7, B F D SEM &5, Z ORI
ZNHEEIR THDHZEN S Motz Cs-137 TR F+H720 10~10000 Bq & £ TV,
Cs-134/Cs-137 Jt 3 RE LE O ¥ 1X 0.93 ThH 72, SEM B05 RS 7=k O RFEIXIZEAL
28 10'~103 mm3 THY., Cs-137 HEELOMBIZELNR -T2, S1-90 DEEMND,
Sr-90/Cs-137 FHRELLAY 104 A —F —ThHY b T ICLDIEHDE N D 72N N5y D257, EDS
INTOFER R T II T AR LR FEE LG ATEY, FRNIUA T XU L TAI=T LE ST
TLFEELIZE AN TNDIENG D oT2, EDS AT NLING | BEM THDH 7 A Fx 350 Bk bt
ZReO | TR M O L OFABZ TR R LZA, ANV TLEFTNIT L B ETVI=T L TR
SULEER HEREERD 4 MHOTTFEM THEANALN., —HOKL 712X EDS iR ~vyE 7 |
THORE R Z R BT ZenTE(H),

<. ki@ EDS THE~vE T

' Ttoh S. et. al., Soil Sci. and Plant Nutrition, 60, 540-550 (2014).

2 K. Adachi et al., Sci. Rep., 3, 2554 (2013).

3 H. Miura et al., Sci. Rep., 10, 11421 (2020).

4 Z. Zhang et al., J. Nucl. Radiochem. Sci., 16, 15-21 (2016).

Properties and Sr-90 contents in radioactive particles released by Fukushima Dai-ichi nuclear power
plant accident

Murakami A., Ninomiya K., Igarashi J., Yoshimura T., Shinohara A., Minowa H., Yoshikawa H.



RKBEIT7Y TS (Snow White) ZHL-
2P05 KEUTHE A D3 120 BEDEELIL
(NSMEEN BRI 2 —) OFEBEE « FHK « SHEHER -
QA - I - I - AT - K - A

(8] KEETTH 77 (Snow White) ZHW\ T, K& U A O BERE & 5
WCHET 2 Z ENATREL 72 o 70, PN 1,570 T4 L Rz, #E < BEFH O
NG BB CTORMAREE 2R Z LR STV D, AFZE T, 2017~2020
HEIZE T Snow White (2 12 0 $i4E L 72 KRR U A 0> 201 2 EE & 1291/227] L1 kb O
fbzE Lz, 512, [RA—# ko B4 B81Cs & ORELIZ DWW TE L LT,

[2ER] 1. RBHREE : REEE 1m. WiE 680m¥Yh TR A HERGLS L., H T A iHEA KK
(570x460 mm) 1T KE&TFE U AZHE Lz, SN, TN (ARSI —HA)
IZC, FEMMIZ 2017461 H 12 H~2021 £ 1 A 14 BE T& L7z, fEZ O AREE B34
BICs KOV 2 JEslkl & Lz, 2. B Y¥Cs DHIE : AEAZHEH VA THRA L, 7T X F
o 7 RS AL, FURRERIEES Y — X 7 [F L~ = AEE R HSRIC LA T < f
AR ha AN —] [ZHELC T, B WCs REAZRIE L7z, 3. 21 OO : BIEFH A AH
ISR - B L, —E A 2 okl e Lz, BREBEEIC K W REFECATICE TN
% 1 & TMAH IR ICHER ., MEEKR» S —f %2 0L T, ICP-MS (Agilent
ICPMS7700X) (2 XV 2 ZE& Lz, 50 OWRIC 3 URBERLZ ML, EEmtEicky 3
U A RS U721, 3 A BRI L TR L7, IR = A4 TR & N 2 T JAEA
HIFZEHT o & — R OB IR MALT @ AMS 12 L0 2927 Jm 73k 2008 L, 1201 fik
HREREZRE L, 72, o TREOZU 2R T 5720, ERHERE (NIST-1547) KO
77 v 7 R O TR LT,

[#55R-E ] 2017~2020 F(Z BT 5 KETEE U A D 2] Y FE K O 1291/227] J5 -4 bt O #aPH I
(0.27~8.6) x107 mBg/m® }z(} (0.094~4.3) x108TH VW, 3 HEHIZEL, 3 A~7 AL
L. 7 H~10 20 THIN9 2 m 25678 S 47z, GARGER, faA 1253, 12 H~5 AT,

L DORPHHSCE O L 0 | 13 TER U 72R IR ED S O BRI S KRR O
POV REN LR 5 EWME L TWD, o, THESOKMIRSE TRILS 1L 6 & 08T L7 f 3R,
FEHEE LR L~ P\ T A SO P NG END T ENERSIN, 2k, 3
HED 2 O@EfEiE, R OR IR PEWE O FRE L OB ORBUCH KT D B 25
Nz, F72. Hou & L, WEKIEO EFICHEDN, REHFO 21 REO ERZ28H L TV,
THETOHAMPHYRIE GH~7T H, 8 A~11 H) & P REIZIE, TR ZENAOMHBE (R=
-0.81, -0.62) BFET DI ENmo-oT,

A —slEHZRI1T % 121 & WCsEE DR (R=0.09) TR SN/ o 722, AMAF
MO BRI, 291 & YCs OMHBUREIZE < 72D Z &b, 121 & WCs S5 b P E )3
R L 3RlC, IR T LB 2 bz, 2B, mEH R ERICHE > K& HETRO
291134Cs JHRELE I 2.1x10°0 L HE SN TR Y 9, AR T b L7z 2U/P%Cs b EE b D4R
SEEE ((2.3~4.9) x107°) 139 1 MR @ Do 72728 A & 7z RETFDE U AT 129
DOHRIIESFE FREFELCLD2DDOEEER T +— T U NENERTH D EHEHl ST,

S &k 1)E. K. GARGER, J. Aerosol Sci., 75, 745-753,1994; 2)fa7A —# Jpn. J. Health Phys, 49(1), 17~28, 2014; 3)Hou, et
al, Atmos. Chem. Phys. Discuss, 15, 25139-25173, 2015; 4)T. P. GUILDERSON, et al, Biogeosciences, 11, 4839-4852, 2014.

Temporal variation of 12 in atmospheric particles collected by Snow White within 2017-2020
Japan Chemical Analysis Center (JCAC)
M. SUTO, XS, WANG, M. IIDA, Y. HIBINO, S. MIYATA, A. OKAYAMA, T. OHTA, Y. OHTA, K. ISOGAI
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87k 1291 0D ICP-MS 4711 [ - EAE I A DBAR : 8R4 4 L1848
P06 HEERLETHRRSLUHERATUICED | RE~AOHE

(B A5 T3 FEBR FERERS)
oW AR, MEGH, /INEH—E, SFEIukk

[#5 lmpms&%ﬁwfﬁﬁﬁﬂ¢ﬂ%%\ﬁ#5 X, Ar T RIZEEND PXe & O, &
O (&Y 7 8 | TEETAMEND B, Lz’M,, Oz & OIISITH T2 22 T A A
@N&%L“%wamwm)%E%#é:&ﬁ%,%@ﬁﬁk@émﬁ%%w YHET B
TR D, ik;”%%ﬁﬁ%f?@@ﬁﬂm&df%MV1WBM@%%EPM&ﬂﬁMT
FRAF : 2.6x10 Ba/kg®) % FWTHHrd 2356121, I 75:103HLAL BT o0ELH D,
UTAE, 29l O B - IEMEIC AG Z AR AT 4 AV T 4 K ﬁ%btlﬁ%ﬁﬁ%«lRmm
ORI S TnBBL LasL, CL ResinlZ, &4%/@@?%Eﬁ(WZi Mo) %
T BECE R WATREME DN B H1E 0, IAFT DA A (Cl, NOs%) & DHiAIcEk»T
% E B IRMERI C X e WATREME S S 5, AAFZETIT, fﬁﬁﬂﬁwﬂﬂwmpmsiﬁ
iﬁﬁ“éﬁﬁﬂfi?ﬁ@ﬁﬁ%‘éiirﬂﬁf, CL Resin ~D | WAEITEIT D FH LRI L OMAFRA 4
N %Zg%ﬂﬂﬁbf:o

[%%ﬁﬂf] CLResin50mg Z =L &~V ELY, A A PO T w2 G e 5 mL RBRIA
#% (1, Mo, Cd, In : 1 uM, Fif2 : 0.1, 1.0 M, Britton-Robinson $2f&i% (pH2 ~8) : 0.1 M) Z il
Z, #RE& S HIZT 1000 rpm, 25°C T 1 RfIRA L7z, IRAFEHE, Ak (FLEE<1 um),
EEAE AR Lz, EEARERE, BT 100 AR L, ICP-MS (Perkin Elmer #
NexION300X) # W THILHRIREZ ERE LT, FRA AL D 1T RE~DOFER, il
PR L RIBRIC, BRx RfaA AU REZH T 2RI (1 1uM, NOs : 1~10*uM, CI-: 1~10°
uM, HElR 0 1.0 M) ZH W TRl L7z, &0l ERIL, WAERIROBREZENDEH L,
FEAASERR I, 2L AR (040 uM I, 1M Kifg) %, CLresin (500 mg) % 7 L 7= PEEK
ﬁ7A(Wé4mWLEé5wm)_Lmé@to%®%,%mmmmg1%Nme%ﬁ
10mL A8k LA 7 LN Z e Lo, R (0.35MNaS) 05mL Z 5+ 6 [EhaEik L, | #[H
I U7=, | EEIE, #5000 {447 L, ICP-MS T I B2 & Lz, B, T
OIEWERE 2L) &2RFIUILERIEHHRE DR L,

[RER L EE] 0.1, 1.OM MR TIZHENT, 112969, 97.9% 4o
W& S7=28, pH 2~8 TiX, pH O _EFITEEWIRAE RN 817 705
53.4%~ME T L7, —7J, CdiZpH 8T\ T 82%@%&%%3%:%
L7228, Mo = In x4 To pH &UETHRAE Leho7z (HX),
72, NOgsB LN CI2Y | (TR TEEE CHGFT 541 D\T
mOﬂhﬂm CI1=10%), 1% 99.0%LL E23 A5 L7, JfEBRD

80

60

40

Adsorption, %

20

<O
i :i%mwwm@%%b VRBIENR 1.5mL 12 X - T 100%[H] T T O =u
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[1] T. Suzuki et al., Biogeosciences, 10, 3839, (2013).[2] G. Yang et al., Anal. Chim. Acta, 1008, 66, (2018).[3] J. Aoki et al., JAEA-Research, 2, (2021).
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Research on ionic liquid extraction of astatine for a nuclear medical utilization
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Development of a selective solid-phase extraction method for quantitation of Zr-93 in radioactive
wastes
MORIL, S., YOMOGIDA, T., OUCHI, K., KITATSUJI, Y.
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Rapid measurement of U, Np, and Pu in feces using ICP-MS/MS
2 P 1 3 alpha spectrometry

(QST)  (EAMFHkAH%)

OBEB. &7y, W, KRR, HEEZ. NETA

[#E ] Internal contamination with alpha-particle emitting actinides, such as 23U, *’Np,
239Pu, 240Puy, is likely to result in high internal exposure risk even if the intake amount is small.
Apart from urinary bioassay, fecal bioassay has also been regarded as a reliable approach to
estimate the radiation dose of internal exposure for people occupationally or incidentally
exposed to radioactive contamination. By fecal bioassay, we could verify the solubility
classification [slow (S), medium (M) or fast (F)] of a radiohazard source to select the proper
biokinetic models for dose calculation. In addition, the daily fecal excretion amount of actinides
is much higher than the daily urinary excretion amount. For monitoring the internal exposure
level by fecal bioassay, it is critical to use simple analytical methods to obtain the valuable
contamination level as soon as possible. Especially, in case of a large scaled radiological
disaster with complicated radiohazard sources, a simple and low-cost standard method is
critical to allow more related laboratories to be involved in the activities of triage of mass-
causalities. In the present study, we aimed to develop a rapid fecal bioassay for the
measurement of U, Np, and Pu isotopes. Conventional alpha spectrometry was used for the
analysis of short-lived 2**Pu (ti» = 87.74 y) for dose estimation, the ICP-MS/MS was used to
obtain the atom ratio of *°Pu/?*°Pu for source identification.

[358&] Synthetic fecal sample, equivalent to real fecal sample of one-day excretion, was ashed
by microwave muffle furnace. The fecal ash was subject to acid digestion by opening and
microwave digestions. After preconcentration with iron hydroxide co-precipitation and
redissolution in 8M HNOs, the sample was separated for analyses with ICP-MS/MS and alpha
spectrometry, respectively. For ICP-MS/MS analysis, automated purification system with 2 mL
AG MP-1M resin (100200 mesh, chloride form, Bio-Rad, Hercules, CA, USA) was used to
separate and purify U, Np, and Pu isotopes. The sensitivities of ICP-MS/MS were improved
and compared by introducing different reaction/collision gases, to allow us to measure these
isotopes with low background signal intensities. For alpha spectrometry analysis, 2 mL TEVA
and 2 mL DGA extraction resins (50—100 mesh, Eichrom Technologies, Inc, Lisle, IL, USA)
and 4 mL Dowex™ 1X8 resin (100-200 mesh, Cl- form, Fujifilm Wako Pure Chemical
Corporation, Osaka, Japan) were used to separate and purify Pu and U isotopes. Subsequently,
Pu and U isotopes were measured by alpha spectrometer (Alpha Ensemble 8, ORTEC, Oak
Ridge, TN, USA) with Si detectors having an active area of 450 mm? (AMETEK, Inc., Oak
Ridge, TN, USA). In the future, fecal samples collected during the Oarai accident in Japan,
occurred on June 6th, 2017, when five workers suffered internal radiation exposure due to
inhalation of airborne Pu when inspecting nuclear fuel materials at a nuclear research facility

of the Japan Atomic Energy Agency in Oarai, will be used for method validation.
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[1] K. Akiyama, et al., ELPH Annual Report, Tohoku University, 117-120(2017).

Variability in Composition and Separation of Valuable Metal Elements from Domestic Waste Slag
SAITOU R., AKIYAMA K., TUCHIDAR., SUWAT., KHAN I., KIKUNAGA H., KUBUKI S.
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3K02 Instrumental photon activation analysis using single comparator method at
different accelerators

(Graduate School of Sci., Tokyo Metropolitan Univ.)oMd. Sultanur Reza, Yasuji Oura

Introduction:
In activation analysis, a relative method is mainly used. A single comparator method is an alternative determination

method, which is able to determine by using a single element comparator, but cross section ratios are needed. \We
determined (y, n) reaction yield ratios for about 50 elements and have analyzed various standard reference samples and
shell samples by instrumental photon activation analysis (IPAA) using a single comparator method at LINAC at ELPH,
Tohoku University. e reported that our determination values by IPAA using single comparator method were generally
good [1]. In neutron activation analysis, (n, y) reaction yield ratios determined at a reactor are not used at the other
reactors because of difference of neutron energy spectra among reactors. However, in IPAA, which uses bremsstrahlung
for an irradiation, it is suggested that (y, n) reaction yield ratios determined at ELPH are able to be used at the other
accelerators because an energy spectrum of bremsstrahlung is mainly depended on an atomic number of a convertor. So,
we tried to analyze some standard reference samples by IPAA using single comparator method at LINAC at Institute for
Integrated Radiation and Nuclear Science, Kyoto University (KURNS) and assessed their determination values. And
then our determined Yield ratios are confirmed to be usable for single comparator method at different accelerators.
Experimental:

Powder samples were wrapped in Al foil to be formed a disk (9 mm ¢) shape. They were inserted into a quartz tube
together with stainless steel foils as a monitor and then were irradiated in the air for 6 hours by bremsstrahlung with
maximum energy of 33.3 MeV from an electron linac at KURNS. Pt converter (2 mmt x 2) was used for producing
bremsstrahlung. After replacing Al foil, irradiated samples were measured by a Ge detector. For determining yield ratios
used for the single comparator method, reagent samples were irradiated in water by bremsstrahlung produced at Pt
convertor (1 mmtx 2) at ELPH [2].
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Results and discussion: 33.3 Mev O KURNS Accelerator

Nine kinds of standard samples including 4 JB-1a samples
were irradiated at different places in the quartz tube. Flux
variations in the quartz tube for irradiations at KURNS and
ELPH were similar to each other. Determination values of 4
JB-1a samples for each element were consistent within
RSD of 10 %. For JB-1a, most of the results obtained at
KURNS and ELPH were different with reference values by
less than £10 % shown in Fig.1. Results for other standard
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generally consistent with reference values. Our yield ratios

Elements
for single comparator method in IPAA determined at ELPH Fig.1: Comparison of elemental concentrations in
can be used at different accelerators. JB-1a irradiated at different accelerators. Weighted
References: 1. S. Reza & Y. Oura, SORC64 (2020). 2. . means of 4 JB-la samples normalized with
reference values are plotted

Ouracetal., Annual report (2017).

Instrumental Photon Activation Analysis using single comparator method at different accelerators
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Development of the experimental system for non-destructive element analysis with small sample using
negative muon at the J-PARC.
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Thermal separation characteristics of astatine in dry distillation
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FER 61T D E i ARRE oD 13Cs
TRBEIT, SRR, AR L 0 S
fEzrRL7 (X 1),

1'5 T T T T

EKC ¢.. e 2018
A 2019

S/ i

1%Cs (mBg/L) on accident date

TOERE LT, HCs MDD LT vy °5 325 33 35 34 345
IEFGRE F CHRAEAFRERIC L U JE AT Salinity
HRALEZZ ERbITF b, S5l X1 E AR KT 3 D ICsiR

BUBIHRI D 134Cs JREEIE 2018 4F7~ 6 2021

T T, DT DRNOHEBEREIMERICH D Z L BB LN DO5H 5, 2018 4FLIRE, =74
REFR OO & L7 D BRI BRI A HI TN ENS, T LT DHERIZIIT S 1Cs
BEO FRMHEI SN D, AFESTIL, 2011 2 HAEL LT X A DR — )V G T iFER K IEER
e Do

[BEE] Arzeo 4B, [ A ARBZUEHE B IR~V M o7 ZEEDIBYE D532
BLOMEEROMT ) D—BgE L T Tz, HEAKGREHREUZ T 1 2720 2, BIEIL, B E.
TR . BLOREMZEE ORI RS 2L ET,

Spatial variations of '3*Cs concentrations off eastern Hokkaido (2018-2021)
MASHITA, K., TAKEHARA, R., INOUE, M., KAMEYAMA, H., TANIUCHL, Y.,
KURODA, H., KAERIYAMA, H., MIKI, S., NAGAO, S.
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25Th/*Ra 14T BELE DR T 0 > 3 1= B A8 OO H0 F IR B HE AL 5
3P0S gy

(UK HEFERAER 20 JKPEREAE - EIRAE°) OBILFE '\ JF BT
A IR B JERFERI . HEA L DNERAR Y R
2O SREHDL Y, REMM

[Fig]

28Th (I 1.91 ) ITMEFEREICB O CR R EETH Y . —EITki & & b
KobrEasnd, Thwz, BHEMETHIHEME 2Ra L OBHRELR., T72bb
228Th/?2%Ra B RBEL IR, KL & DR F R EVERR D DB 2 RO BERIBE L 2 5,
HARMEIZE W T, BB FICR ) 2k FREICHERN 2D, RAF5ETIE,

28Th/*2%Ra ST REIL D ZE/M oA &2 b L 1T, BARMEICK T DR FREMREZER T 5,

130" 135* 14p" 145°
(36 - 28] : "
2012-2020 4F 7-8 A H A M CTifli/k~20 L & : |
RRL7 (K., ZEEAEAY, @EiE | 7 % i
AEEIL CTD BrH—-= 2% AR F 5 | 7 e e @
AR L. KTE0-350 m CHRALE, £ B | -
2K BaSOs 3 & OY Fe(OH)s #:0kika T o e ' E
WA, 7YYL FU U ARMEESHEL 2 e 3
r. wRAToRMES FHESICE 3 8 | e A0
BLESAY =y MEHBEER LBy P e 20 |+
77Ty KA RBEBEIC LD, 2Ra, % LAl
28Ra, 25Th J b AR HE % JIE L7, ] B L.
130 138’ 1dn’ 145"
Longitude (degree)
[#ER - £42) B 1 K BRI R

HAMWRE (<50m) Tix, 22Th/?2Ra g Hu i,

<0.15 LIRVMEZ R LT, AR FlREZRMT 5, KE 50-350 m (2B W Tl xf
TV 2 ~ RAME 2 08T i, 228Th/*2%Ra U REEE Y. 0.1-0.25 & R E R B &I A B2 D)
STz, MFHEIZI T DR FWEMER S DEBB LR FREA D =X L2, BHERE
WE WD ERHERI ST, —F T, B - RFIARICE X HARMEAKICE
W 0.15-0.6 & 5 < BEE O K& W 285Th/28Ra I BEEL N 2 Bz, 727 A (P*Ra,
28Ra) R, WAL LWL LAabE, BAREBARKO 225Th/?*Ra BUNREHIZ. U~
W7 SMoOKHEOEE, BLIOZORABMDOEEZRKBL TVWDLZENEX LN,

BEE  AMIEO —EBIEL. THAREZICE T DR VAVt 0 L% DG Y E O 5y
MHA RS L OEER O] O —B & LTITONE Lo, KRB ZTH vz i2niz,
BIERDOFRFENEE . IRBIOCRMEOEFRICEH N LET,

Spatial distributions of 22*Th/??®Ra activity ratio in the Japan Sea and the implications for transport of

reactive materials
KAMEYAMA, H., INOUE, M., MOROKADO, T., SHIROTANI, Y., HANAKI, S., FURUSAWA, Y.,

KOFUJL H., MORITA, T., MIKI, S., NAGAO, S.
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DGA resin % FH\ 72 Y 27812 X 25t St 49087 5 iE D BAFE
(' BRI AR, 25K
o/NFH—E " | B A BORRE VA R T SPE T

3P06

[EE]) St DHUREESHT Tl IEREZRBIED 7201 B0 HCWINOJRK & 7 33kl o = |
Vv 7 ZAEGre o BRI DL A BB B L 7 5, Bk fiinE o~ ) v 7R
DE AR Z R E T 2846, Sr EFRIET 2 flif A v & 7% Ca e ERBIHFICKRICEE
N30, OSr K4 20T R Ca DOBES AT R & 23H B, —J7. PSr DI
MHETH 2 Y k0 SEEDEEST 2 TR 3 MM Y & 2flid Ca, Sr 72 & 2B 5 IC/HEET
5729, B Y ZEHEICKEECE ZRILETEICR 3R D B, Y ICEVIERYER
Fro [EAH IS DGA resin (ZfffHIC Y Z /R CTZ 228 [1]. Ca Z KEICELHD *Sr 7
MricE ] & 7263 72\, % & CTAITFE Tld DGA resin TOALZSEEIC X 0 Y HIE DYfE
i & 72 270% (Cs. Pby Bi, Th, U), BD~ L+ U v 7 Z2jt#% (Na. Mg, K. Sr. Ba) 3%
BT X 208 L. BEEYE O St RAERTE B 2RETL 72,

CRIE R & RBAER] B R o /KEW® (1 ugmL!' Y, Cs. Pb, Bi. Th, U, 8M T
f2) 1%, IRAIJCEEHER XSTC-13 (10 ugmL' @ Y, Cs, Pb, Bi. Th, U% &) & 8 MM
R CCHELL 72, ZO/KIAEK 10 mL % DGAresin @QmL 7 —FY v ) ITHEIRL., 2D
#% 10mL © 8 M &, 10mL @ 8 M HfiE, 20mL ® 3M & 03M 7 v BEDIEAY). 20mL
D 0.02 M g %8 L Ckid L7z, mZIC20mL © 0.1 MIERRICX Y Y Z2iRH L 7=, 2°Sr il
TEF OIEHEYE L LT, NIST-SRM 4356 (& M) & JSAC0785 (Ff) % 2 BRI LifE L
ToLHVE, 1gDe bFE25gd LI 10g DAFIIIESMEIC X WIRWLL 72, AR
T SMIHIEMAH LI 2 2 X D ICHHREL 100 pug YD Y F v UV 7T — %ML 7z, T DEW % DGA
resin ICHIR L, LECO 0Bl LREFRIRICAH 7 2% L, REZIC20mL D 0.1 MIEREICX Y Y
I L7z, WHWRICIE 1 mg @ FEMHYZMA, #L mL DIRT Y E=TKICX Y Y ZKE
fbgk & HLth, AIc X VAR L 72, C oMz BAUANE (6 RFEHIE) ICH Wz, A
7 LR DICERDIHTIE ICP-MS 12 X Y fT- 72,

[(BREER] HCHEREE R VESICED I B Th LUMNIKIEE TR CRETE 7225,
1.6%D Th iz Y & FIEHCEINE 7z, & FE D 2 Th 2E DO EME L 7.2Bqkg’ TH 2 2 & A
5, FEloRICKTHNIT 10 Bq kg BED 'Sr ~oTHI3EHTE L E2LND, Tz,
bl (g tAE Q59 To<r Y v 7 ZACEDIRITETH M MEEDEIRIC X b 4 8
T, FFIC Ca 1T 99.9%F%%E T % 72, DGA resin 1T X {0200 Bl %7 B EEHEY)IE D St D4 HT
KA L7282 A, 1-10g DBEFAEHCOWT 75% L LD Y BINERE LN, Z DD St ©
HIEMEIL, REHE & BAEDOFP T 5 2 L 2R L 72, ZHLOHHEIE. DGAresin IZ X %
Y BT, B St O HTICERRETH B Z L RN LT WD,

Z%. DGA resin CTO'EFEAEYE @ 20Sr I & ik 5
BEEHEYE AkkE Y[ /%  HIEME /Bqkg'  GREEE /Bqkg!

NIST-SRM 4356 1.0¢g 92.5 44.6£1.3 42.6 (36.4-49.5)*
25¢g 75.7 12.740.9
JSAC 0785 11.542.1%%
10 g 86.2 13.140.4

TR (2.5-97.5 %fSHEIKR])  **FRRE A YR 2=
[1] E. P. Horwitz et al., Solvent Extr lon Exch., 23, 319-344 (2005).

Development of analysis method for *’Sr in bones using Y separation with DGA resin
KOARALI K., MATSUEDA, M., AOKI, J., FUIIWARA, K., TERASHIMA, M.
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EZAYUTRA MDD In-stuREIZ L ZEMBBERERINTED H
3P07  mga

(AAGHrE 2 —)OINR, A)INFIE, Bl g, FAR L

[E=% V7R D in-situ B 1EOH ]

F=H Y THRANILDEMBARERORNE L, FHERFICBWTIE, R
FEDICBTAHEBEREOHITL B EOHEE L O, ENANDORT DS O
FHA U 72 WO O PR B ST SRR o0 i o B R R OV D BR B o~ D RS ST (2
Hiv, BARFZEH W TIL, OIL (Operational Intervention Level) (ZX-3< B i E (fF
B o) o FhE o ¥ Wk Bt ot Ic e TE Y . TONEMOEENE2HE
RTHIENEETH D,

Bk, =XV VAR A MIWEA — B2 LD 0m0n EMICEE S i, i
BITONTND b0, DEFIFE=4 1 71220 T (R )R EX KRG E S
EER, 304 A 4H) IiE, mEKRIEE LT, REWITERALLEE=FY IR
ARMZHLTKRIEZET D ENEETHDI LI TVD,

TV TR AMIRESFTICEEL THEHIA TS, REBITICET S
B = (in-situ #RIE) BMETHY, BRI —IL, E=Z2 VIR M &
in-situ B 1E CT& 2 IERERS & L T, JCSS (Japan Calibration Service System) @ %k % Ht
HLTWDLENTHE OB TH 2D,

[in-situ EIEFIER O ML —HE U T 4 (KR]
JICSSKIED T2 D FL—H U T 4 IKRKZ R,
EFEREL L —Y TN ART—F T A Eassmeenzs

X o . (HERER) RERE
B F— Kb D BRI 2 v
in-situ RIEZEL W5, E=XY 7
i R N o CSBDERA 25— —
RABNKRRNT =% T AE o H— ROl )5 (HE= RIS
IZxt LT, Cs-137 #IRIC L 549 1 puGy/h 12
OB ZITW, TOMEEKT HZ L (?i’*;__‘i@ﬁ*gf;f:) DT RA A —R Joss
L VRIEZ S LT\ 5, in-situ IED
BRRHD S (k=2) 13 T%RETH 5, .
CRBHA) —REtAmE

[ 27U E T in-situ B 1EE 5]

A[E 47 FRERFIRACHI 300 A% E SN TV D BREMHNEKEFREHOE=4 Y L /KR
Z K (Nal(Th> > F L—3 a VHHE) 122V T, 2016 4EE 5 in-situ B 1E 2 i L
TH DV, 2020 FFE £ TIZ 33 F (33 HIENE) ORELZ M L7z, BKIEEHIX 0.97~1.07
OHFIFTH Y, ENICE T 2 ZEMBUIABRERORENHEOICE I TND Z & &k
WL,

mEB. 2020 FENHIX, REORF IEREEHOE=2Y 7 ARA M (Nal(Tl)>
YFLr—va URHELAOERERTAGE) bxRE L Tinsitu KIEZEE L T\ 5,

ARFEFRIT, RFNBGITEEEETDH L REMFREKEREDORRDO —HTH D,

Quality assurance by in-situ calibration for air dosemeters installed at monitoring stations
SUGIYAMA, M., ISHIKAWA, K., TANAKA, H., NITTA, W., KISHIMOTO, T.

95



BEE=2V VI DODEDREE
(ARG 2 —) OB AL —, EARESE, KHE T

3P08

(#6511 2021 4F 4 HICBRfE S L7 BESF « 75 e K « AL ER K 3SR BIFR PR SR ik Ic B W\ T

[HIEAR—NVT 0 T ZARASHEEE R+ R EFRICRB T D LR LR
SV K DAL I BT D EEAR T B B SN BEE R T IR EATIC K D F IR,
MR I8 A Ligt T T\ D ALPS ALHEUK OERENIRE SNz, ZOREEZIT,
Lk, BT =2 Nk - RSN D Z LT oA, RIS, e =2) v
TR T DONEOEORIEOBEEEN A EE> T bDOEEXLND,

IAEA 1%, PHEELRORAREE =X Y VU 7280\, NS EEMEN @ 217
I ENTELIMAEKBEOMRB e xy PU—2 L LT, 1995 412 ALMERA

(Analytical Laboratories for the Measurement of Environmental Radioactivity) % 5% 3. L 7=,
ALMERA (21X 2021 4 6 HBFA T o0 W [E 194 A B S TBY ., BAGH 4
— (LUUF, TSt Z—) LR7,) X 2008 FE/0 55 L CW5, ALMERA @ E727k
gL LT, HrEilBr (Proficiency Test) ., HTiEDBH I, HEREIORRE, V—2r 3
v e WHEDOFEBENH Y, T, FIC 1 BERSELBME L., HRSHIIERITIT
b TW5b,

Ul o X —PNHAREEERLE LTSML TS IAEA DN EET S HERERBR O FIC,
WHE=2) v 72 EETL2WAEEBEBEY AR —-FT 22 Z2HMELE
IAEA-RML-PT 28 & 5, #E/AKFEHHF O H-3, Sr-90, Cs-137 HDOEME T 57 a /7
AMERISNTEY, ¥ ¥ —iF 2014 =S EMICEML TS, 4El, 2020
2 E i & 7z IAEA-RML-2020-01 PROFICIENCY TEST O fi 5 & iz, @EOR R %
FLOELOERN TS,

[NE] 2020 FEOARFRERBR TIX. #ib#EOWEK SL 12 H-3, Sr-90, Cs-134, Cs-137 &
RO H v~ BB ERARM SN S ORI, S EEIES 3 5 AT, O
FIER, SEENEY R GEEERR L 20T e, 1) F U LoHERREE
AT, ¥ F—TiE, RTCOEMICONT e RERTH -7,

IAEA-RML-2020-01 PTE H-3 All data
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R " RB9 U8 aARBE"BURYAT "8 """ NEESNBRRILEBRIARFTSY
K1 M) FHLIZONTDHEHER
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WIGd (—111Gd) B T 1Cd (— "' In) TR — T % B L\ - E B AR R
3P09 1z cdFe, 0, hoiammims e

(B RKRBE B 2R ' & ROREL T 2 sURE A0 ) O HAe ' /hpilg i 2,
DR RAG . RAGRE & °, ek 2

(8] AR NAbAEWIIHR CFEORBEC /YA MLV BRI, BRRENZ
IbtT 288 T, MEMEMELE LToIAICmIT T, 20D 0EHEMMEEZR~D Z &R
REBETH D, BATHRIZBVWTHAE R L THD FesOs IZ K E L THEASHT
EHE A HEBE(PAC)ED MnCd o — 7K A A4 P& EAE L. BEMEEIC L 5 HD
BB — U RBHlENT-[1], —F TIEAE XL THD CdFe,0, DIEHMGISS % [ 15
THELZEZA, MU AYA FE2EAT 2 MCd Ve —TOEAE UiEElg
DB S NT[2], EDICZORERFMBELRLO TR 2155 2%, MCd( < HIn)7rn—7%
T CdFez04 & FesO4 D H [ 72 KK 2 7D CdxFes-xOs O A7 kL D FEAK 71 %
FARTAER Mn e —T 08 AV A RO EFEE N KE L 225 EHx=0.25, 0.5) T,
RE EFIC X0 BITRRIEELU T ABRAE VMBS N Bl S, A A ho7 o
— 7 TCTHZEICBRUNISNIBEL THDLZ LN RBRENT[B]. &2 TAIETIE.
CdxFes 04 % %F 12 MICd( < 1mCd) J Y MCd( «Mn) 7 v — 7 & 7= PAC HIEIC &
D AT hLdD Cd B ERLFIEN NS 7 v — TR & 1~ T,

[3EE&) Fes04 Fe,03 B LN CAO MR ZIRA L, BEAIAEL, H22H 1373 K T 45 47 [#]
BERL L T CdxFesxOs iR B2 ERL L., MIn 7o —7 Z R kNI F L., E22rh 1373 K T 3
R M BYEH 24TV PAC HIE 21T > 72, F72. HAEFHICT 1Cd OffiE % 96.5%(C
RN AN L7 CAO My RICHME IR L C MnCd 24k L7z, & DEE{LY & FesOs,
Fe0: B LN CAO MR ZiRA L., BERIpA L, H22 1373 K T 45 4y MkEAL L T
CdxFes04 B 2 1ERL L. M"Cd 7 1u— 7 d PAC IE Z 1T - 7=,

(5 5] Fig.1 1% 773 K To 1mcd % v 7= 0.20

CdoosFer7504 @ PAC A7 ML T 5, ABFIZEIC o
BWTZOREOBKEREIEE (Tc)IE 753 K ThHh

0.10 ;
X 0.05
B2 LBy h 0 (Fig.2) R TEA L T 5 773K 00 : I

-0.05

AZZGZZ(t)

TOA Y UERMBLS &2 /RIE 3 5 F5 45 B 5y 72 8 0 50 100 15 200 250 300
RiY, 70— 7 B A L ORISR Fig. L: 773 K T0> OfosFearsOu
THZEERELTWD, £, x=0.25 Lo Cd WCd(—1mCd) D PAC 27 L
W ORE T O RABBRELY LTRERERS 5

WIS, MG ST A YA N EEETS B >
TEEWET AL CALOBRKITAYA 0B

AR L HEBHIIRTHZ LN TE D, $ 5 00000
[1] W. Sato et al., J. Appl. Phys. 120, 145104 (2016). 0 20 T‘(“;g) o0 80
[2] W. Sato et al., J. Radioanal. Nucl. Chem. 316, 1289 Fig. 2: Cdo.2sFe2.750 11 > 11
(2018). 7w —7®PAC JIE TR LT

s s F — & 7 AW R O R BE K AE
[3] /Nl R &R B AL AR AR M SE (2020)

Measurements of local fields in CdsFesxOs by means of PAC spectroscopy with the Cd(<!'"Cd)

and MCd(<—*In) probes
FUJII, M., KONAKA, M., ITO, T., OHKUBOQO, Y., SATO, W.
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AR P IETF I & B AA AR So-4T DREICET HHE
URFAHat . ROFHEHE S, TRIET 2 /) OmEMY 2 AR
2 HEARHUAHS | IR L I Pefa g 0 s T
ACHIBA A 2, AKHE >

3P10

[IEUHICZ) YSc CEwEH 3.35 B) X, BAREICHE L7- B CFE = /¥ — 162 keV)
EEBALIZE L7y B (159 keV) ZEERFICHMT 572, ZOEKIGH S HFI T
Wb, TOTD, A BT T K OUNNEER K 2D fr R 155 2 WV 72 E Bk o b
EHITONTE LN, BRISHAICKLERWEZHETETVWARVWEOMERH S, T
. BT, BERA RIARICIES TRASE D EHETEF ONERTHEF) 280
TREEEZRE L CE (1], EOES T, B2, =7y MWETHL TiNbL D
YSc SrBETFIEMICIZ DWW T LA [2]. A, ARk &E & RIZERYICBE T 5 A8
% BT O R VX — (R AFPEE QN B AE B & O Rl &2 RO ISR E T D,

[EER] H Y o F A MERMRB L ORIERES A 70 o icB W, HE
T E—24 (15~40 MeV, £ 1 pA) % Be 2y (22 mm¢ X 10 mmt) ([ZHH L TH S
% A AR T BRI (95.701+0.30%E5E, 9 35 mg) (TK 1 RIS L “Sc
AR Uz, @ IR e — AR ISR S D 72 RS EEHT Be /5 9 mm
RIS DZERHPICERE Lz, BAEKTH, Ge LEEKBHZ 2 H O CTHRERE O v BHE
ATV, YSc WONZEIERRY) O AR B E AF B = 30X — 2 LRI L 7=,

[(#R-E8] =i Tim, p)IETHLNS VSc - -
N2 THLOD> Sc [RIPLIR 72 & Rl i % We 8 L ///’f__T;

77, MIZAKRERTEOLNTZ., AFER T %L / ang
QSSC
| ;"

z 43K

F—Zxt T D AR O ke (1 g OFEHTZ 1
485c (T, ,=43.7 h)

-
o
o

p A T1RFHEIBS L2 RK TRROARER) &
R, Be EMNOLRAET L HETFORRKZ XL
F—IIAREL O VX —IKTFT D0,
MOXHCZEDERENRKRELS LT D, FIT
(n, p)Bi THERT 5 Y"Se L O *648Sc 1% 25 MeV
OEBGT TIRIERKKIEZ DM, ¥ Sc e EHIC
ST % BT D BOGIT X D ERWIE . 25 MeV

—-—
(@]
N

- z ® “7sc (T, =3.35d)
172

B %ge (T, =83.8d)
172

® “mge (T, =58.6h)
172
43
K (T,,,=22.3 h)

-
o
w
—
~
=

Production Activity /Bq /heuAe«g

2

o

N > 23 > 47 F Bl i BF 2 = 10
TIXAERPIZ i, *'Sc @ﬁ&%ﬁb\ﬂ'ﬁ{;%lﬁj&) 10 15 20 25 30 35 40 45
572121, 25 MeV O EH G B 2N il Th 5 Deutron energy / MeV

ZERboT, £z, PREEIAE WV ¥Sc 0 E = XX —ITkT 5 EKEE,
R W A D T2 I T IR AE RO R 23 2428
ThHLHHELHATHD, WME TIE, ARRITMA THEEFIEREOIRIZONTH &
TTOTETH D, ok, AERIIFAE EMENIE (19K08163 J T8 21H03742) KXY
HEMRIMHET T v b7+ — 2O EZTbDTH D,
[&&3CAK] [1] Nagai et al., J. Phys. Soc. Jpn, 82, 064201 (2013).

[2] BAR D, 2020 H RKBUMEFESH2 . P32 (2020).
Production of Sc-47 for cancer therapy using accelerator neutrons

TSUKADA K., HASHIMOTO, K., HASHIMOTO, S., ASAI, M., HASTSUKAWA, Y. SAEKI, H.,
KAWABATA, M., OHTA, A., MOTOMURA, A.
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HPLC #A#IC&DI 2048/ 4 FREI75—L Y (n*@Cs*) DE
P11 zhecmyomz

(EBSZKBEEl ', B Rt %, RESH ) OFM k', WA &,

BRI s b2 PG Bk, EE E 0, AEA B

(S]] €EBENO 77—V EMR)IZT7 7 — L VICE&RBRT2NA L& % FFoa
BlkEWMThDL, 708 /74 FtHELn)ZNE L7 7 — L 2 (Ln@Cs2) 15 Ln 25 Cy
=T ~270WL3OOEBTFVBEL TR, EIREBIXEMBENLE K& KT
L, —F., @ik v~ v 2777 ¢ — (HPLC) 7¢ L2315 2 Be Wi 75 V-1 S i C
XEEREEEMRAERT S Cor —Y EOBMBEENE L TH, WA Lo JFF2
b RIS/ R =N D, 20 X 5 b5l c B 5 EMF O % 1 IR EE
DEN, N Ln O ED X5 RMWEEICH KT 20 RN R 25, BT TlL, £
R D R T VA 7 u~ N7 T 7 4 —EZHWTLab Ho £$TO LnJi 1%
N L7 Ln@Csy DFEH 72 (R FFIERI 28 e S 1) 4F 838 O R KB T3k D 208 B TR e~
Ef%%ﬁzéT EMENRIBE IR, RAFZETIE S BICHEMICE FIREBICET 2%
G552 L &ZHME LT HPLC (REFREFE OBERTFIHEICOWTIRBI ORI H2ET T —
V/%%wTHA BRI 21T 9 2 L THRERE OFEM A B 6T 5 LRI
La@cgz%—ﬁ@m&',77—V/oyf%b%aﬂmf:o

[ER]H LN UONHELT-EIR T 7 — L U (IRFEE 76,78, 84, 86)% H T HPLC J&
B (W74 Buckyprep\ B - b= W . emperature €6) B
3.2 ml-min', EEHE : 20°0C~-50°C) L. #lE L | e macs
FEICBIT A4 75— L OB RE L , P
Fo. %7, HEEL7 La@Ce % FBKEHA BT ) -2 PR I
BHEBFZE0T KUR Pn2 4LIC THOM AL L HPLC BB G 52| | v | = = ‘
ST, B T =) EfToTm. ZOWH EEN S N
Wk L aBICAE L, BB bR Ss ye 7| 4.3 d
Ge BMIERIBTHEL BonEFvrsa~vh | &

77 LB Lo @Cs2>* DR FFIRFH &2 T E L 72, sz o aese S i oo nom o

[#ER] k77— & La@Cs2 & W2 REFFEE K : 77—V @ van’t Hoff 71 » b
f OIR AR A7 M & 2R L72, HPLC IR FFRERIZ 7 v~ b 7T 7 0 — 128 1F 2 W il 4 F
i EH LN S D Z D25 van’t Hoff HUZHEW 1/T Ik L CHEMBIZENLT H LT
ENTZA, KR LEZ@EY , -220C & -30°COM THEX ICHMERZ(NH D Z &b
STz, BEEFHO DSCHIEDFER., 26 O EOELIZEEMOMEBREICHKT S
DTHDHZ ENRBINT, £, La@Cs2 ODRFFFHIZA 95 43 & BRI TIEFR
B 2D 2 b hotz, HIE L 2 SERIIR LN, BIRT 7 — L A~ H
ERPNEZWVHBEEN R I LT,

[1] FKILFnZ ML, 2009 A A B FSF 2 - 5 53 B LR aRe 1P28(2009).
[2] WAEM, 2019 H AL R F e - 8 63 [ b ¥ itima  3B09(2019)

Study on the electronic state of lanthanide endohedral metallofullerenes by HPLC analysis.
NISHIMURA, S., AMEKURA, K., AKIYAMA, K., HABA, H., TAKAMIYA, K., KUBUKI, S.
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HESHHRERLEEH /5 B LD
P12 sumammzzom:
(BT e REe B L) O AR T, BKHER

MR TH LU 7 ITHEREE T ICMEICHFEL TE Y, RREERSE T/
EREME COFEMR R EICL > TABNICHLRER A~ T D, KRB X
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Precise and rapid 234U/238U analysis of rock samples by mass spectrometry
KURIBAYASHI, C., TANIMIZU, M.
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1K01 Time-series variations of '¥I

activity concentrations and '?I/"¥Cs
activity ratios for SPM samples collected in
eastern Japan just after the FDINPP
accident

EBIHARA, M.!, SHIRAI, N.2, OURA, Y2,
TSURUTA, H.?, MATSUZAKI, HJA,
MORIGUCHI, Y.?

('Waseda Univ., *Tokyo Metropolitan Univ.,
SRESTEC, *Univ. Tokyo, °NIES)

We have determined hourly atmospheric
concentrations of ' in aerosol dispersed into
the atmospheric environment just after the
nuclear accident at FDINPP on March 11,
2011 by measuring the quantity of I in
suspended particulate matter (SPM) collected
on filter tapes at 41 SPM monitoring stations
in Fukushima and other prefectures in eastern
Japan including the metropolitan area. Out of
920 hourly collected SPM samples, 500 were
judged to be trustworthy for scientific
discussion by critical scrutinization. Based on
those data, especially the data for the four
SPM  monitoring sites close to FDINPP
(Futaba, Naraha, Haramachi and Nihonmatsu),
time-series variations of the atmospheric
concentration of ' as well as '/Cs was
observed to be continuously and sometimes
explosively dispersed in aerosol into the
environment as radioactive polluted air
masses (plumes) from FDINPP. The highest
activity concentration of '*I as well as '¥’Cs
was observed in the SPM samples collected at
the Futaba SPM station at 14:00-15:00 on
March 12 after the vent operation of Unit 1.
Systematically high '*I/"¥’Cs activity ratios
were observed at Futaba and Haramachi from

March 12 to 14, suggesting that masses
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released from FDINPP during the first few
days after the nuclear accident had been

relatively enriched in radioiodine.

1K02 Vertical distribution of radiocesium
concentration in beach sand from
Fukushima Prefecture, Japan

NAGAO, S.!, PUTRA, D. 1. P.!, MINAMI, T.
I, FUJIU, M. !, TOMIHARA, S%., OCHIAL S.!
('Kanazawa Univ., 2Fukushima Marine
Science Museum)

Beach area of Fukushima Prefecture is
possible source of radiocesium from land to
ocean after the Fukushima Daiichi Nuclear
Power Plant (FDNPP) accident on March 11,
2011. Because contaminated seawater moved
from the FDNPP to coastal area of Fukushima
Prefecture. Therefore, beach sand analysis is
needed to identify the release of radiocesium
from beach sand. The beach research has been
performing at Yotsukura Beach, which is
located about 40 km south from the FDNPP.
The beach sand samples were collected at nine
sites on 9-10 July 2019. The samples taken by
a stainless steel tube cut into 5 cm thickness
and determined radioactivity of Cs-134 and
Cs-137 by using Ge detector. The maximum
concentration of radiocesium in each core
sample ranged from 22.9 Bqg/kg to 5745 Bq/kg.
We also determined the relief of beach sand
surface by unmanned aerial vehicle (UAV,
drone). In this presentation, we report the
vertical profiles of radiocesium and discuss
with maximum concentration of radiocesium

in sand layer based on elevation estimated

from the UAV observation data.



1K03 Dissolution properties of
radiocesium-bearing microparticles
(CsMPs) released by the Fukushima
nuclear accident

OKUMURA, T.!! YAMAGUCH]I,
MIKOUCHI, T.!, KOGURE, T.!
(Univ. Tokyo, 2NARO)

Radiocesium-bearing microparticles (CsMPs),

N.2

which are spherical silicate glass of a few
microns, were released into the environment
by the Fukushima nuclear accident This study
investigated the dissolution properties of
CsMPs in various solutions in order to
understand the environmental dynamics of
CsMPs. First, contaminated non-woven fabric
cloth was immersed in 0.1 M hydrochloric
acid at 90 °C for 24 h, resulting that
radiocesium sorbed by other materials than
CsMPs was removed from the cloth because
the dissolution rate of CsMPs is slower than
radioactive  materials  such

other as

radiocesium-sorbing minerals in acidic
solutions. Next, the cloth was immersed in
various solutions at 60 °C, and the dissolution
rates of CsMPs were estimated by periodically
measuring the radioactivity of eluted '¥’Cs. In
the case of the solutions without Na®
(hydrochloric acid, pure water, Tris-HCl
buffer), the dissolution rates were similar
regardless of their pH. However, the
dissolution rates became faster in the solutions
with higher pH when Na' is present (citrate
buffer, Ringer’s solution, seawater, carbonate
buffer). Such dissolution characteristics are
comparable to those of silica glass, and
catalytic effects of alkali ions such as Na* may

accelerate the dissolution of silicate glass
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composing CsMPs.

1K04 A study of the shape of radioactive
particles derived from Fukushima Daiichi
Reactor Unit 1

MINOWA, H., YOSHIKAWA, H.

(Jikei Univ.)

Radioactive particles were separated from the
sample collected northwest direction of
Fukushima Daiichi Nuclear Power Plant
within 3 km area. The type B particles with
about 0.96 as '**Cs/!*’Cs ratio at the accident
were studied about the shape observed with a
microscope. About 40 particles are classified
according to their shape into the following
four types; 1. Spherical, 2. Rounded, 3.
Angular, 4. Fibrous. It is considered that this
shape classification No. 1 was exposed to the
highest temperature and No. 4 was exposed to
a relatively low temperature. It is estimated
that the glass wool (rock wool) used as a heat
insulating material was the source of silicon of
the type B particles derived from Unit 1, and
that the type B particles were formed by a
hydrogen explosion. We also conducted
heating experiments on fibrous radioactive

particles and glass wool to estimate the

formation process.

1K05 Laser generation of radiocesium-
bearing microparticles derived from the
Fukushima nuclear accident

INAGAKI, M., SEKIMOTO, S.,
TAKAMIYA, K., OKI, Y., OHTSUKI, T.
(KURNYS)

Water-insoluble microparticles called

radiocesium-bearing microparticles (CsMPs)
are known to be one of the forms of

radioactive materials released by the accident



at the Fukushima Dai-ichi Nuclear Power
Plant. In this study, CsMPs were generated in
the laboratory to clarify the formation process.
The composition of Type A-CsMPs reported
in a previous study was used as a reference to
produce a glass that reproduces Type A-
CsMPs. of 59.7Si0,
10.6Cs2COs - 9.8Zn0O - 8.7NaCl - 6.9Fe,0s -
3.0Sn0:; - 0.8K,COs - 0.7Rb,CO3 (Wt%) were

placed in an alumina crucible and heated to

Raw materials

1250 °C in an electric furnace to produce glass.

The crucible containing the glass was placed
in a chamber and irradiated with an infrared
laser, and the fume containing fine particles
generated by the heating was collected by an
impactor. As a result of analyzing the collected
particles, it was found that spherical particles
with a diameter of several micrometers,
similar to actual Type A-CsMPs, were
successfully generated. One hypothesis for the
formation process of Type A-CsMPs is that the
SiO2-rich materials were heated rapidly by
contact with the high-temperature molten fuel,
resulting in the formation of fumes and the

formation of CsMPs.

1K06 Elution suppression capability of
radioactive Cs and durability of soil-mixed
geopolymer solidified by mixing municipal
solid waste incineration fly ash and soil
SAITO, R.!, OGAWA, N.2, KOIKE, Y.

('Grad. Sch. of Sci. and Tech., Meiji Univ.,
2Sch. of Sci. and Tech., Meiji Univ.)

Radioactive cesium in municipal solid waste
incineration fly ash exists in a water-soluble
compound and may easily elutes by contact
with environmental water such as rainwater
after  landfill

disposal.  Geopolymer
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solidification treatment is known as a
detoxification method for incinerated fly ash.
To suppress the elution of radioactive cesium
into the environment, soil-mixed geopolymer
was solidified by mixing municipal solid
waste incineration fly ash and readily
available volcanic soil.  Some soils are
confirmed to have the ability to adsorb
radioactive cesium. Soil-mixed geopolymer
can be expected to have a synergistic elution
suppression effect. Akadama soil was used
as active filler for soil-mixed geopolymer
solidification. Elution suppression capability
was evaluated by the Japanese leaching test of
No. 13 test and tank leaching test, which is a
Akadama

geopolymer was confirmed to have a high

long-term  test. soil-mixed

elution suppression effect in two types of
leaching tests. The uniaxial compressive
strength of Akadama soil-mixed geopolymer
was 0.68 MPa, which was below the landfill
standard value. In addition, UV deterioration

test and durability test against acid were

performed on soil-mixed geopolymer.

1K07 Time-variation of local magnetic
ordering in Cdy.75Fez2504

ITO, T.!, KONAKA, M.2, FUJI, M.!, SATO,
W.12

('Grad. Sch. Nat. Sci. Tech., Kanazawa Univ.,
Inst. Sci. Eng., Kanazawa Univ.)

Spinel oxides exhibit various physical

properties depending on the constituent metal
elements and on their residence positions: the
tetrahedral A site and octahedral B site.
Especially, electric conductivity and magnetic
oxides have been

property of spinel



extensively studied for practical application.
In our recent study, hyperfine fields in
CdFe;04 of
perturbed angular correlation spectroscopy
with the "'Cd(<—""™Cd) probes and obtained

a result implying nuclear relaxation of the

were measured by means

HCd probe. In order to provide insight into
the phenomenon, we measured the hyperfine
fields at Fe nuclei in Cdy7sFe22504 having a
similar structure to normal spinel CdFe,O4 by
means °'Fe Mossbauer spectroscopy. As a
result, it was found that the local magnetic
fields gradually change day by day within a
This
phenomenon seems to be due to the aging
of
magnetization gradually increases with the

the

three-day =~ measurement  time.

phenomenon spin  glass, where

growth of magnetic domain. In
presentation, time variation of the local
magnetic ordering is discussed based on

temperature dependent Mdssbauer spectra.

1K08 Thermal stability of local structure
at '"'Cd doped in SrTiO;

KOMATSUDA, S.!, SATO, W.?, OHKUBO,
Y3

('Inst. Hum. Soc. Sci., Kanazawa Univ., *Inst.
Sci. Eng., Kanazawa Univ., ’)KURNS)
Strontium titanate (SrTiO3) doped with trivant
ions as impurity exhibits a wide variety of
electric properties. For a practical use of
SrTiOs as a conduction-controlling device, it
is of great importance to study the lattice site

location of doped impurities and their

surroundings. From this point of view, we
have applied the the time-differential
perturbed angular correlation method
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(TDPAC) method to a study of the local
structures at the In** site in SrTiOs at various
temperatures. We obtained the following
results from the TDPAC measreuments that
the electric field gradient (EFG) shows a zero
for one component, while the remaining two
components shows two well-defined EFG
values. On the basis of the cubic structure of
SrTiOs, the unperturbed component might be
caused by the occupation of the "'Cd(«!!'In)
probes at the defect-free substitutional Sr or Ti
sites in SrTiOs. The remaining two non-zero
frequencies imply that defects were associated
with ""In probes at the site of Srand Ti. ~ For
more information on the microstructure of
doped SrTiO;, performed TDPAC
measurementnts SrTiOs

HCd(«""™mCd) probe at various temperutres.

w¢e

for with a

In the session, the lattice site location of doped

and their surroundings

the
dependence of the EFGs at the probes.

impurities are

discussed based on temperature

1K09
caused by gamma-ray
Fe(3,4-lutidine);[Ag(CN):]2
KITASE, K., TAZAWA, T.
(Toho Univ.)

Hofmann-type complex is a coordination

Discussion of Spin transition
irradiation on

polymer with a center metal ion such as Fe, Ni
or Cd, bridging ligand that is liner dicyanide
complex or square planer tetracyanide
complex, and pyridine-type ligands. The spin-
crossover (SCO) phenomenon is a reversible
transition between high-spin (HS) and low-
spin (LS) state. *’Fe Mdssbauer spectroscopy

is a useful tool for investigations in Fe-based



SCO phenomenon due to dependence of
valences, spin states, and environments of Fe
site. In this research, we synthesized a
Fe(3,4-

is

Hofmann-type complex
lutidine):[Ag(CN)2].  This

synthesized by direct method using Mohr’s
salt, K[Ag(CN),] and ligand. The magnetic

measurement shows two-step spin transition

complex

in this complex. The single crystal data shows
this complex belongs to the Hofmann-type
double-layer structure. Ag — Ag interaction
exists. However, Slight diffraction peaks
belong to different lattice appeared by long
>'Fe  Mossbauer

time X-ray irradiation.

spectroscopy of this complex at room
temperature reveals that not only typical HS
state are existed at this temperature due to not
completely symmetrical spectrum. That result
could be explained by phase transition

induced by X-ray or gamma-ray.

1K10 Photocatalytic degradation of
organic dyes and phenol by Iron-silicate
Glass under visible light irradiation

KHAN, 1.!, AKIYAMA, K.!, KUBUKI, S.!,
KUZMANN, E.2, HOMONNAY, Z.2, SINKO,
K2

(Tokyo Metropolitan Univ., 2E6tvos Lorand
Univ.)

The aim of this work is the development of an
effective treatment of wastewater polluted
with organic compounds by green chemical
techniques. Glasses and ceramics with
photocatalytic properties could be applied for
the decomposition of organic materials in
contaminated wastewater. Hematite (a-Fe,O3)

is a suitable material, due to its photocatalytic
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properties and low bandgap energy. In this
study, we report the relationship between
structure and photocatalytic

ability of simple iron-silicate glass. The results
showed that the catalyst containing 20% of
iron had good catalytic property for the

degradation of both of organic

types
contaminants with superior stability for the
degradation of methylene blue dye even after
six recycles. The highest degradation rate
constant of 62x10 min"! was observed for
Methylene Blue dye. Moreover, the
degradation of phenol was not affected by the
pH, which means no need to adjust or re-adjust
pH. It is concluded that precipitation of a-
Fe;O3 in the SiO, matrix is essential for
enhancing the visible light photocatalytic

activity with good recyclability.

1K11 In-beam Maossbauer spectroscopy
of ’Mn implanted into LiAlH,

SATO, Y.!, YAMADA, Y.!, KOBAYASHI, Y.2,
KUBO, K.}, MIHARA, M., SATO, W.J,
MIYAZAKI, J.5, NAGATOMO, T.”, ANDO,
T.2, TAKAHAMA, N.2, SOME, K.2, SATO,
M.2, SATO, S.%, KITAGAWA, A .8

(Tokyo Tokyo Univ. of Science, *Univ. of
Electro-Communications, 3International
Christian Univ., *Osaka Univ., *Kanazawa
*Tokyo Denki 'RIKEN,

$National Institute of Radiological Sciences)

Univ., Univ.,
In-beam Maossbauer spectroscopy of solids
implanted with ’Mn, which decays to >’Fe
with a half-life of 1.45 min, enables atomic-
scale investigations of the physical, chemical,
and magnetic properties of extremely dilute
collections of Fe atoms in solids in which iron
insoluble.

is Lithium aluminum hydride



(LiAIH,),

hydrogen storage material has also been

is possible application as a
pointed out, consists of AIH4 anions spaced
by Li* counter ions; the H atoms tetrahedrally
coordinate to the Al atom to form AlH4 . In
this study, in-beam Mossbauer spectra of >’Mn
implanted into LiAlHs were measured to
investigate the chemical form of Fe atoms
trapped in the LiAlHj4 lattice.

The experiment was performed using the
heavy ion synchrotron accelerator facility
(HIMAC) at National Institutes for Quantum
and Radiological Science and Technology
(QST). The ’Mn nuclei were produced by a
projectile fragmentation reaction of the
primary beam of 3¥Fe ions and a target of °Be.
A parallel-plate avalanche counter (PPAC)
was employed as a detector, and high-quality
spectra were obtained by the anti-coincidence
method.

In-beam Mossbauer spectra of ’Mn implanted
into LiAlHs were measured at different
temperatures between 17 and 300 K. The
Mossbauer spectrum measured at 17 K
showed two sets of doublets, which were
confirmed by DFT calculations, and assigned
to ’Fe atoms at substitutional sites at AI** and
Li* sites. The Debye temperatures 6y for the
S'Fe atoms at Al**-substituted and Li'*-
substituted sites were estimated to be 194 K

and 117 K, respectively.

1K12 Chemical states of Fe atoms in solid
hydrogen

SATO, M.!, KOBAYASHI, Y.!, YAMADA,
Y.2, KUBO, M. K.2, MIHARA, M.%, SATO,

W.°, NAGATOMO, T.5, OKAZAWA, A/,
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KIJI, M.!, HAMANO, K.!, SATO, SZ?
KITAGAWA, A2

(Univ. Electro-Commun., *Tokyo Univ. Sci.,
3ICU, “Osaka Univ.,, °Kanazawa Univ.,
SRIKEN, Nihon Univ., QST HIMAC)

It is essential to know the chemistry between
hydrogen, which are attracting attention as the
next generation energy source, and hydrogen
The

abundant metals such as iron are expected to

storage materials. inexpensive and
be applied as storage materials, but there have
not been many reports on iron hydrides. In this
study, we measured the in-beam Mdssbauer
spectra of “’Fe produced by B-decay after
implantation of a short-lived unstable nucleus
S"Mn (T2 = 89 s) into a solid hydrogen matrix.
From the obtained Méssbauer parameters and
DFT calculations, we discussed on the
electronic states of Fe atoms and their
coordination environments.

The experiment was carried out at the
secondary beamline in QST HIMAC. The
target cell for solid hydrogen was fixed to the
cold head of the cryostat and cooled down to
7 K, and then high purity hydrogen was
introduced into the target cell after precooling
with lig. N,. ’Mn nuclei were produced by the
projectile fragmentation reaction between the
8Fe beam and the Be target. 57Mn was
implanted directly into the solid hydrogen by
passing through a degrader with an
appropriate thickness.

The in-beam Mossbauer spectrum obtained at
7 K could be analyzed three components of S1
(0 =-0.66 mm/s), D1 (6 =— 1.29 mm/s, AEq

=2.59 mm/s), and D2 (6 = — 0.53 mm/s, AEq



= 2.43 mm/s). The chemical species of each
component could be assigned to [Fe(H:):]",
[HFeH]", and [Fe(H2)s]*", with the results of
DFT calculations. The formation mechanisms

of them will be discussed.

1K13 Isomer spectroscopy using actinide

targets

SUGIYAMA, K.!, GO, S.!, TOMIMATSU, T.!,
KAIL, T.', NAGAE, D.!, ISHIBASHI, Y.,

MATSUNAGA, S.!; NAGATA, Y.,
NISHIBATA, H.!, WASHIYAMA, K.,
SAKAGUCHI, S.!,  MORITA, K.,

ORLANDI, R.2, NISHIO, K.2, MAKII, H2,
HIROSE, K2, ITO,Y.?, SUZAKI, F.2, SATO,
T. K2 TSUKADA, K., ASAI, M.'?
SHIZUMA, T.3, IDEGUCHI, E.%, PHAM, T.
T.*, NIWASE, T.

('Kyushu Univ., 2ASRC, JAEA, *QST, *RCNP,
Osaka Univ., °’KEK)

The island of stability in superheavy nuclei,
predicted by possible spherical magic
numbers in heavy mass nuclei, has been an
unexplored region for nuclear physics. Its
properties could be studied with the nuclear
structure of actinide nuclei since part of
single-particle orbitals appearing in the island
of stability could appear in excited states of
actinides, which have large quadrupole
deformations.

In this study, isomer spectroscopy on actinide
targets was conducted with multi-nucleon
transfer reactions at the JAEA-Tokai tandem
accelerator facility. The isomer-scope method
with the reaction of 30 + 2*3Cm was adopted.
A tungsten shield was placed between the
target and y-ray detectors to measure only y
rays from isomers scattered out of the target.

Nucleon-transfer channels were determined
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by identifying projectile-like fragments using

the array of AE-E silicon detectors. De-

excitation y-rays were measured by Ge and
LaBr detectors. Experimental details and

isomeric states observed will be presented.

1K14 Investigation of alpha-decay-
correlated mass measurement using an a-
TOF detector equipped MRTOF-MS
system.

NIWASE, T.'%3, WADA, M.!, SCHURY, P.!,
BRIONNET, P.2, CHEN, S.*, HASHIMOTO,
T.5, HABA, H.2, HIRAYAMA, Y.!, HOU, D.
S.678  TIMURA, S.22! ISHIYAMA, H.2,
ISHIZAWA, S.'2, ITO, Y.", KAJl, D2
KIMURA, S.2, LIU, J. J.4, MIYATAKE, H.',
MOON, J. Y.>, MORIMOTO, K.2, MORITA,
K212, NAGAE, D.'*!, ROSENBUSCH, M 2,
TAKAMINE, A%  TANAKA, T.5,
WATANABE, Y, X.!, WOLLNIK, H.", XIAN,
W.4 YAN, S. X.1®

('KEK, WNSC, ’RIKEN, Nishina Center.,
’IBS.,
SIMP., 7 University of Chinese Academy of

SKyushu Univ., “HongKong Univ.,

Science., %Lanzhou Univ.,, °Osaka Univ.,,
0Yamagata Univ., 'JAEA, "RCSHE, Kyushu
Univ., BANU., “NMSU, "*Jinan Univ.)
The atomic masses of the isotopes 2**?"’Ra
have been measured via decay-correlated
mass spectroscopy using a multi-reflection
time-of-flight mass spectrograph equipped
with an a-TOF detector.
The Ra isotopes were produced as fusion-
evaporation products in the 3'V+!*Tb reaction
system. The o-TOF detector provides for
by
with

high-accuracy mass measurements

correlating  time-of-flight  signals
subsequent a-decay events. The masses of
207¢Ra and 2°"™Ra were directly measured
using a multi-reflection time-of-flight mass

spectrograph equipped with an o-TOF



detector. A mass excess of ME = 3538(15)
keV/c? and an excitation energy of Ee =
552(42) keV were determined. The a-decay
branching ratio was directly determined from
the counting of decay-correlated time-of-
flight signals. The reduced alpha width of
207mR a was also calculated from the branching
ratio and partial half-life. The spin-parity of
20'mRa was confirmed to be J* = 13/2” from

decay correlated mass measurement results.

1K15 Development of an EBGP (Electron
Beam Generated Plasma) ion source for
superheavy element ion-beam generation
AOKI, R.'2, SATO, T. K.!?, OTANI, R.%%,
UTIBABA, Y24, ITO, Y2, ASAIL, M2
TSUKADA, K.2, NAGAME, Y.2

('Graduate School of Sci. and Eng., Ibaraki
Univ., 2ASRC, JAEA, 3Graduate School of
Health Sci, Tokushima Univ., *College of Sci,
Ibaraki Univ.)

We have developed a new ion source based an
Electron Beam Generated Plasma (EBGP)
method, in order to

apply  single

atom/molecule ion-beams of superheavy
elements to their physical and chemical
EBGP, the of

atoms/molecules with a relatively higher

studies. In ionization
ionization energy can be expected.

This ion source has a cylindrical tube with a
grid structure as an anode electrode. The
inside of the anode electrode works as an
ionization chamber. The anode is covered with
a cathode electrode which is surrounded by
two filaments. Thermal electrons produced on
surface of the cathode are

an inside
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accelerated into the anode via its grid. A
bombardment of the accelerated electrons can
ionize nuclear reaction products transported
by a gas jet system.

The stable operating conditions of the ion
source have been investigated. We confirmed
that the ion source was operated stably with up
to 0.2 A of the Anode current, and in the range
from 50 V to 100 V of acceleration voltage for
ionization electron. The optimal ionization
conditions and the performance of the ion

source will be given at the presentation.

1K16 Isothermal gas chromatographic
behavior of oxychlorides of group-6
elements for volatility study of seaborgium
(Sg, element 106)

OTANI, R.!2, SATO, T. K.>3, AOKI, R.2%,
ASAI, M.2, TSUKADA, K.Z2 ITO, Y2
UCHIBABA, Y.23, SAKAMA, M.!, GOTO,
S.4, KUZUMI, K., TAKAMURA, R
NISHIO, K.2, MAKII, H.2, ORLANDI, R.2,
NAGAME, Y.2

(Tokushima Univ., 2JAEA, *Ibaraki Univ.,
“Niigata Univ.,)

The chemical properties of transactinide
elements might differ from those expected
from lighter homologs due to strong
relativistic effects. In order to understand how
relativistic effects play a role in their chemical
properties, we focused on the volatility of
compounds of seaborgium (Sg, element 106),
the transactinide element in group-6 of the
Periodic Table. In this work, we have
conducted isothermal gas chromatography
of oxychlorides

experiments of lighter

homologs, Mo and W, as a model experiment



of Sg.
To determine the optimal condition for on-line
experiments of Sg, we performed model
experiments with short-lived '“Mo (T, = 60
s) originating from a 2>2Cf fission source and
W (Ti» = 7.6 min) synthesized using the
JAEA tandem accelerator under various
experimental conditions. In the case of using
N2(80%) + 02(20%)/SOCI; as a reaction gas,
we found that the behavior of Mo is
different at the reaction temperatures of
1000°C and 800/600°C,

formation of different oxychlorides. For !7*W,

suggesting the

however, similar behavior was observed

regardless of the studied reaction temperatures.

1P01 Adsorption behavior of Nb and Ta
on TOMA-supported resin in hydrofluoric
acid

TSUNODA, H., GOTO, S.

(Grad. Sch. of Sci. and Tech., Niigata Univ.)
In the study of the chemistry of superheavy
elements, liquid-phase chemical experiments
by ion exchange and solvent extraction have
been performed for Rf and Db. However,
experiments on the fluoride complexes of Db
have often yielded results under only one
condition and the relationship with the
homologues Nb and Ta is inconsistent.
Although solid-phase extraction using Aliquat
336-supported resin has been vigorously
studied, the chemical forms of Nb and Ta have
not yet been interpreted definitively. In this
study, chloride
(TOMA-CI), the main component of Aliquat

trioctylmethylammonium

336, was used as an extractant to simplify the

system, and we have tried to determine the
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chemical form of the fluoride complexes of
Nb and Ta from the detailed adsorption
behavior of the complexes on the TOMA-
supported resin.

The CI” in the aqueous phase was quantified
by replacing the Cl in the TOMA-supported
resin with ClO4 or NOj; to determine the
amount of exchange groups that function to
exchange with anions in the aqueous phase.
After shaking the resin and the solution of
various concentration of ClOs or NOj at
25 °C and 1500 rpm and centrifuging to
separate the aqueous phase and the resin,
chlorine in 200 pL of the aqueous phase was
measured by the mercury (II) thiocyanate
method. As a result, the total amount of Cl
involved in the extraction was found to be
about 70 % of the loading amount.

In the symposium, the results of extraction
experiments using Nb and Ta tracers will be

discussed.

1P02 Formation and volatility analysis of
Atl for dissociation energy measurement of
halogen bonds formed by At

TOKOI, K.!, TOYOSHIMA, A.!, OOE, K.!,
KADONAGA,Y.!, TERAMOTO, T..,
NAKAGAWA, S.!,; YOSHIMURA, T.,
KASAMATSU, Y.!, HABA, H.2, WANG, Y.,
SHINOHARA, A,"3.

(Osaka Univ., RIKEN., 3Osaka Aoyama
Univ.)

One of the interesting properties of the
halogen elements is the halogen bond which is
a highly directional interaction between the
halogen atom and a Lewis base. Although At
is expected to form the strongest halogen bond
among the halogen elements, theoretical

calculations suggest that its strength decreases



due to relativistic effects. The purpose of this
study is to measure the dissociation energy of
halogen bonds between Atl and Lewis bases
by pyrolysis in a gas phase. In the pyrolysis
experiment, Atl is first produced in solution
and is then vaporized and pyrolyzed in a gas
phase. In this work, we examined the
formation of Atl in solution and its volatility
to search for the conditions to prepare gaseous
Atl. Distilled water solution containing 2!'At
after dry distillation separation from a Bi
target was mixed with 0.1 M HClO,4 and then
Nal was added to adjust the iodide ion
concentration in a range of 107 to 10" M.
Formation of Atl in the solution was analyzed
by HPLC. In the volatilization experiment, Atl
samples were heated in a dry bath at a higher
temperature for a fixed time, and the
volatilized ratio was evaluated. Results will be

presented in the symposium.

1P03 Solid-liquid extraction of Ca, Sr, Ba,
Ra using crown ether towards the study of
element 102, No

WATANABE, E.!, KASAMATSU, Y.,
NAKANISHI, R.!, OTAKA, S.!, TAKAMIYA,
K.2, SHINOHARA, A >#

(*Grad. Sch. of Sci., Osaka Univ., 2 KURNS,
Kyoto Univ., ’IRS, Osaka Univ., *Osaka
Aoyama Univ.)

Nobelium (10:No) belongs to an actinide series.
It is reported that the stable oxidation state of
No in aqueous solution is +2, although those
of other heavy actinide elements are all +3.
Our group has investigated coprecipitation of
No with the samarium hydroxide, and it was

found that No has different properties from the
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group 2 elements. In this study, we focused on
solid-liquid extraction with Sr resin as a new
system for the chemical study of No.
Solid-liquid extraction of Ca, Sr, Ba, Ra in
HNO;s or HCI were performed by batch
method to search the rapid reaction system
and to obtain the comparison data for the
chemical study of No. As a result, the
extraction equilibrium with Sr resin was
achieved by 1 minute of shaking, and it is
indicated that this reaction system would
be applicable for the short-lived 2**No
(T2 = 3.52 m) experiment.

In the presentation, we will also report on the
estimation of extracted species based on mass
chemical
of

spectrometry and  quantum

calculations on the electronic states

extracted species.

1P04 Determination of U in a Th target
irradiated with Li ions by ICP mass

spectrometry

NAGALI, Al TERANISHI, K.,
SAKAGUCHI, A.>, NAKAJIMA, A2, HABA,
H.3, YOKOKITA, T2, NANBU, AjZ
YOKOYAMA, A.!

('Kanazawa University, 2University of

Tsukuba, *RIKEN)

Neptunium-237 (tip = 2.1x10° y) released
from nuclear facilities to the environment is an
important target nuclide for environmental
contamination of radioactivity. The nuclide is
expected to be analyzed by accelerator mass
spectrometry although a spike material of
is not

the

neptunium for the measurement

available, thus far. We proposed

production of neptunium-236 (¢1,=1.5x10%y)

in a Th + Li reaction as a candidate of the



material. However, the material prepared from
the irradiated target may be contaminated with
long-lived isobars of 2**Pu and 23U, which are
the decay products from 2**™Np, a byproduct
in the reaction. In addition, **U contained in
Th as an impurity, may absorb neutrons and
produce 2*°U as well. In this study, we aimed
to determine U isotopes contained originally
in the Th target as well as those produced in
the nuclear reaction by HR-ICP-MS. And also,
the amount of U produced in the reaction
can be estimated by measuring a neutron flux
during irradiation by using a monitoring foil
of Au. We performed an irradiation of a *’Th
target with 43 MeV ’Li ions at the RIKEN
AVF cyclotron while Au metal foils and
electrodeposited U samples were placed at the
end of the beam course for a neutron monitor
and a reference, respectively. It was confirmed
that 2*°U was produced in the electrodeposited
U samples. The production of 2*°U agrees with
the estimation from thermal neutron flux by

the monitor within an uncertainty of the data.

1P05 Nation-wide survey of Tritium
Concentration in Monthly Fallout

IIDA, M., OTSUKI, T., YOSHIDA, M.,
NITTA, W., KISHIMOTO, T., ISOGAL K.

(Japan Chemical Analysis Center)

Japan Chemical Analysis Center is carried out
nation-wide survey for tritium by the sampling
of monthly rainwater in Mutsu City,
Fukushima City, Chiba City and Kyoto City.

The monthly rainwater was collected using

sampling equipment installed at four locations.

Tritium in the monthly rainwater samples was

distilled and enriched by the electrolysis for
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the accurate determination. After enrichment
of Tritium, distilled samples were mixed with
scintillator followed by measurement with
Liquid Scintillation Counter (ALOKA LSC).

From the results, the trittum radioactivity
concentration was tended to be higher in early
spring at all points. Trittum is a natural
radionuclide occurring by the reaction
between air component and cosmic rays same
as Be-7, so that we confirmed the relationship
of both nuclides in the rainwater collected in
Chiba. The correlation coefficient of monthly
deposition of both nuclides in Chiba was 0.84

(n=70).

1P06 Extractability of Pu from
agricultural soils and its indication of
bioavailability

NI, Y.'2, ZHENG, J.!, GUO, Q.>, HUANG, Z.2,
TAGAMI, K.!, UCHIDA, S.!

('QST, 2Inst. Nucl. Phys. Chem., China,
3Peking Univ.)

We present the first investigation of the
extractability of global fallout Pu from
agricultural soils and its potential indication
for Pu bioavailability. On average, the
nominal water soluble and exchangeable Pu
fractions in upland soils were 0.07% and
0.02%, respectively, while those fractions in
the rice paddy soils were 0.10% and 0.03%,
respectively. Sequential extraction results
indicated that the dominant sinks of Pu in both
upland and paddy soils were the immobile
organic matter fraction, Fe-Mn oxides and the
residual fraction. Both the water soluble and
NH4OAc Pu

showed a significant negative correlation with

exchangeable percentages



the exchangeable Ca’?" concentration in the

soils. Regarding the potential plant
bioavailability of Pu, a significant correlation
(r=0.55, p<0.05) was observed between the Pu
concentration in rice and the water-soluble Pu
concentration in the corresponding rice paddy
soils, and that illustrated the water-soluble Pu
fraction was likely to be available for rice
plant uptake. This bioavailable fraction was
further applied in evaluating the available
transfer factor (ATF) of Pu by dividing the Pu
concentration in rice with the bioavailable Pu
concentration in the soil. We consider the ATF
to be more representative to illustrate the

transfer ability of Pu from soil to rice plant.

1P07 True coincidence summing
correction for !'""Ag in aerosol filter
samples

SUZUKI, S., SUZUKI, K., MIYATA, S,
NITTA, W., OHTA, Y.

(Japan Chemical Analysis Center)

Japan Chemical Analysis Center (JCAC) has
been participating in the proficiency tests (PT)
held by IAEA every year. In IAEA-TEL-
2020-04 ALMETA PT, we detected '""™Ag in
a surface aerosol filter sample. ""™Ag is a
cascade gamma emitting nuclide which causes
true coincidence summing. We measured the
disk-shaped sample next to the top of a Ge
detector to maximize the efficiency, however
this also maximize the coincidence summing
effect. In this study, we applied true
coincidence summing correction for ''""Ag by
using the following methods: Monte Carlo
simulation (Geant4, EGSS),
transfer code (EFFTRAN) and sum-peak

method. The obtained '"""Ag values corrected

efficiency
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these methods the

by

uncertainty of the target value. We have

agreed within

confirmed that the coincidence summing
correction by numerical models are effective
even under such severe condition, a thin disk

source directly placed on the top a Ge detector.

1P08 Comparative measurements of
ambient dose rate measured by various car-
borne survey system

OTSUKI, T., SUGIYAMA, M., TANAKA, H.,
OHTA, Y., ISOGAL K.

(Japan Chemical Analysis Center)

The car-borne survey is categorized by
Nuclear Regulation Authority as one of the
effective monitoring methods to measure
ambient dose rate in emergency situations at
nuclear facilities. To grasp instrumental
characteristics of car-borne survey systems,
we investigated various commercially
available car-borne survey systems. In this
study, comparative measurements were
performed by using three car-borne survey
(KURAMA-II,

RAMPU) in the several areas in Japan

systems Radiprobe and
(Fukushima prefecture, Ibaraki Prefecture and
Chiba Prefecture). Although slight differences
due to energy response were found in the dose
rates obtained by the car-borne survey systems,
observed variation patterns in dose rates were
almost identical. In conclusion, we confirmed
that the three car-borne survey systems
(KURAMA-II, Radiprobe and RAMPU) used
for the comparative measurement in this study
meet the requirements of the monitoring
methods in emergency situations at nuclear

facilities



1P09 Development of non-destructive
image method using negative muon with
2mm CdTe Double-sided Strip Detector
CHIU, 1!, NINOMIYA, K.!, TAKEDA, S.2,
KATSURAGAWA, M.2, MINAMI, T.3?
NAGASAWA, S.2 TAKAHASHI, T2,
WATANABE, S.*

('Osaka Univ. IRS, *Kavli IPMU, *Dept. of
Phys. The Univ. of Tokyo, ‘JAXA)

The elemental analysis methods by muon
characteristic X-ray measurement using muon
beams has been developed in recent years. By
applying this method with an imaging detector,
the three-dimensional elemental analysis will
be possible. Therefore, we have developed an
imaging detector, CdTe double-sided strip
imaging detector (CdTe-DSD). The CdTe-
DSD with a thickness of 2 mm presents a high
detection sensitivity for high-energy muon
characteristic X-rays. When the photons
deposit their energy in the CdTe sensor, the
number of charge carriers (electron-hole pair)
are generated and collected by the electrode on
both sides of the CdTe-DSD. However, the
number of charge carriers is trapped during
transport process. This phenomenon degrades
energy resolution. Due to this charge transport
properties, the energy spectrum observed by
the CdTe-DSD shows the tail component in
low energy region side. In this presentation,
we report the performance of 2mm CdTe-DSD
using radioactive source *’Co. To improve the
energy reconstruction, a new algorithm will be
introduced. This new algorithm used to
reconstruct the energy spectrum of incident
photon has been developed based on the
energy information and energy correlation

between cathode and anode sides. As the result,

114

the energy resolution (FWHM) for the 2mm
CdTe-DSD at 122keV is 2.42 keV.
1P10 Self-Assembly of Nanosheet

Supported Fe-MOFs Heterocrystal as
Reusable Catalyst for Boosting Advanced
Oxidation Performance via Radical and
Nonradical Pathways

ZHANG, B.!, ZHANG, L.2, AKIYAMA, K.},
BINGHAM, P. A3, KUBUKI, S.!

(Tokyo Metropolitan University., 2Dalian
Institute of Chemical Physics, Chinese
Academy of Sciences., 3Sheffield Hallam
University)
Heterojunction  catalysts have  drawn
mounting interest for the visible light-driven
Fenton reaction, and bring tremendous
opportunities for environmental remediation.
BiOI/MIL-53(Fe)
BMFe)

synthesized for the first time via a facile

Herein, a Z-scheme

heterojunction  (named was
strategy. Compared with pristine BiOI and
MIL-53(Fe) the 2D/3D

heterojunction catalyst manifested remarkable

catalysts,

catalytic performance toward degradation of
phenol, bisphenol A, methylene blue and
carbamazepine, which is attributed mainly to
the interfacial integration and efficient charge
separation. By virtue of coupling at the
XPS, 3Fe
and  DFT
calculations, the BMFe catalyst promoted the

interface, as confirmed by

Mossbauer spectroscopy
transfer of electron-hole pairs via Z-scheme
and improved the chemical activation of
hydrogen peroxide. The subsequent holes,

free radicals and nonradical can effectively



and continuously decompose pollutants,
achieving a positive synergistic effect between
and Fenton reactions.
Simultaneously, the
BiOX(X=Br, Cl)/MIL-53(Fe) and BiOI/Fe-
MOFs(MIL-101,

also exhibited advanced oxidative capacity for

photocatalysis
specially  designed

MIL-88) heterojunctions

organic pollutants. The integration of Fe-
based metal organic frameworks with bismuth
oxyhalide semiconductors provides a new
perspective on developing heterojunction

catalyst for environmental remediation.

1P11  Synthesis and redox property of
uranyl (VI) trinuclear complex with Schiff
base ligand

FUKUMURA,
YOSHIMURA, T.2

('Graduate School of Science, Osaka Univ.,

K.!,  NAGATA, K2

RI center, Institute for Radiation Sciences,
Osaka Univ.)

In the present study, we newly synthesized a
new trinuclear uranyl(VI) complex with
tridentate Schiff base ligands and investigated
redox property of the complex. The new
complex was synthesized by the reaction of
UO(NO3), * 6H20, Schiff base ligand, and
triethylamine. The complex was identified
by single crystal X-ray analysis, 'H NMR and
IR spectra. In the complex, uranyl(VI) locate
in a triangle conformation, The ligand chelates
each uranyl(VI) atom and bridges neighboring
an uranyl atom. The oxido atom exists at
center of the complex and bridges three
uranyl(VI) atoms. The average U-(u3-O)-U
bond angle is 116°, which is close to that of
the sp? hybridized oxide. The redox property
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of the obtained complex will be reported on

the annual meeting.

1P12 VRFB membrane permeability tests
using radiotracer 4V (2)

SHIRASAKI, K.

(IMR, Tohoku Univ.)
Vanadium redox-flow battery (VRFB) draws
attention for the energy storage system, which
is particularly useful for conjunction with
renewable energy sources. In VRFB, only
vanadium ion as active substance is presented
in both positive (VO?**/VO,") and negative
(V¥/V*) electrolytes [1].

makes

This constitution
it convenient to recover Dbattery
capacity to initial state by adjusting the
concentration and valence of vanadium ions
between positive and negative electrolytes,
and makes it difficult to directly evaluate
vanadium ions crossover of the membrane,
simultaneously. Recent year, we developed an
evaluation method of the crossover of
vanadium ions through the membrane using
radiotracer **V [2]. The method has a potential
for understanding nature of the membrane
both in a self-discharge and coulombic
efficiency during charge-discharge processes
of the VRFB.

In last year, four vanadium ions (VO*, VO,*,
V3, V*) were used for evaluation of
concentration-gradient ~ permeability  in
conventional set-up (counter parts were all
Mg** solutions). Here, we investigate the
behavior of crossover of vanadium ions in the
VREFB set-up.

[1] E. Sum, M. Skyllas-Kazacos, J. Power
Sources, 15 (1985) 179-190.



[2] K. Shirasaki, T. Yamamura, J. Membr. Sci.,
592 (2019) 117367.

1P13 Feasibility Study on Real-Time
Monitoring of Tiny Particles Containing
Alpha-Emitters Using Aerosol Time-Of-
Flight Mass Spectrometer (ATOFMS)

TOYOSHIMA, A.!, FURUTANI, H..,
TERAMOTO, T.!, NAGATA, K.!, TOKOI,
K.!, TAKAMIYA, K2, MUTA, H.,
YOSHIMURA, T., TOYODA, M.,
SHINOHARA, A.'3

('Osaka Univ., 2Kyoto Univ., *Osaka Aoyama
Univ.)

The fuel debris in the reactors of Fukushima
Daiichi Nuclear Power Plant is still unknown
about its properties and surrounding
environments. Although the debris is planned
to be cut and took in a container, it is
concerned that tiny particles containing alpha-
emitters such as *’Pu are generated in the
cutting process and are dispersed to outside of
the reactors. For the on-line monitoring of the
tiny particles using an Aerosol Time-Of-Flight
Mass-Spectrometer (ATOFMS) to prevent the
particles from leaking, in this study, we carried
out feasibility tests of the ATOFMS. In
experiments, we prepared solid and liquid
samples containing 238U as model materials of
debris. To produce tiny model particles
containing ®U from the materials, we
fabricated apparatuses for laser ablation and
solid The

spectrometry of the model particles was

aerosol  generation. mass
carried out by connecting ATOFMS to the
apparatuses. As a result, various positive and

negative ion peaks originated from U in
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both the solid and liquid samples were
ATOFMS.

Details of the results will be presented in the

successfully observed using
symposium. This study was supported by
Nuclear Energy Science & Technology and
Human Resoruce Development Project in FY's

2019-2020.

2S01 Three theoretical studies related to
electron and nucleus interactions

ABE, M.

(Hiroshima Univ., Tokyo Metropolitan Univ.)
Relativistic  effects are significant in
molecules containing heavy elements or in the
electronic properties in the vicinity of a
nucleus. Relativistic quantum mechanics
should be introduced to such systems, and the
author and co-workers have developed
relativistic computational programs based on
the Dirac equation. We applied our programs
to discuss isotope fractionations of heavy
elements, which is mainly caused by the
difference of the electronic energies due to the
nuclear volume difference between isotopes.
We also applied them to the calculations of the
electronic factor of the nuclear Schiff moment,
which is an important indicator of Charge-
Parity symmetry breaking. In addition, though
it is a non-relativistic study, we investigated
the electron capture (EC) decay of 'Be to find
new systems with a large electron density at
the nucleus, which leads to a faster EC decay.
In my presentation, I will report the latest
results of these three studies, all of which are

related to electron-nucleus interactions.



2K01 Determination of stable Cs and
trace elements in lake water of Lake Akagi
Onuma by neutron activation analysis
OKADA, Y., KUMAGAI, N., WATANABE,
S., SUZUKI, K.

(Tokyo City Univ., 2Gunma Prefectural
Fisheries Experiment Station)

In this study, stable cesium and trace elements
in lake water samples (depths of 0 m, 8 m, and
15 m) were analyzed by neutron activation
analysis.

The lake water samples were either untreated
(bulk samples) or filtered through a 0.45 um
filter (soluble form). Freeze-dried samples
(about 1 mg to 2 mg dry weight) and standard
samples (JLkl) were irradiated useing Pn3
and Pn2 at KUR. The analytical values for the
particle form were obtained by subtracting the
value for the soluble form from the analytical
value for the bulk sample. As a result, stable
Cs and Rb were detected in all samples. The
concentration of stable Cs in the bulk samples
varied from 0.1 pg/L to 0.4 pg/L at water
depths of 0, 8, and 15 m. It was found that the
sur-face layer at 0 m contained more cesium
in the particle form than in the soluble form,
regardless of the season. At a depth of 15 m in
August 2018, the particle form of Cs was 0.05
ug/L compared to 0.3 pg/L for soluble Cs.

2K02 Kko-standardization neutron
activation analysis using ko-IAEA software
- evaluation and application -

SUGISAKI, F., OURA, Y.

(Tokyo Metropolitan Univ.)

In the ko-NAA method, all detected elements
can be determined by simultaneous irradiation
of a reference sample of one element.

However, ko value of each element and
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calibration of characteristics of an irradiation
facility and an efficiency of a detector are
required in advance. Since a dedicated
software is usually used to calculate elemental
concentrations in ko-INAA, we have chosen a
freeware "ko-IAEA" developed by IAEA.
Accuracy of ko-INAA method using ko-IAEA
software was evaluated by analysis of several
standard samples, and this method was
applied to analyze shells of eggs and
aluminum cans of beverages. These samples
were irradiated in KUR for 10 - 30 seconds
and 3 - 4 hour. The characteristics of the
irradiation facilities were determined by
irradiating Au-Lu-Zr monitor and detectors
were calibrated by measuring '3?Eu, *’Cs and
mixed radionuclide standard point sources. As
a result, determination values were found to
depend on distance between a detector and a
sample. After inputted values of the detector
dimensions were tuned, determination values
were generally consisted with certified values
within £10 %.

2K03 Current status of prompt gamma
ray analysis system (PGA) installed in JRR-
3

OSAWA, T., SASAKI, M., MATSUE H.
(Japan Atomic Energy Agency)

The research reactor JRR-3 was restarted for
the first time in 10 years, and was put into
service on July 12, 2021. The prompt gamma
ray analysis system (PGA) installed in the
JRR-3 has

elemental analyzer, and a revolute joint robot

excellent capabilities as an

is introduced during the outage period to



enable automatic measurement. In this
presentation, we will explain the restoration,
sophistication, and current operating status of
PGA after the earthquake.

JRR-3 was damaged by the Great East Japan
Earthquake, and the beam stopper of PGA
collapsed, causing considerable damage. After
the earthquake, optical axis alignment was
performed, but restoration of equipment was
postponed. Since JRR-3 was shut down, we
introduced an industrial robot to the PGA and
built an automatic analysis system during that
period.

JRR-3 has

However, with the restart for the first time in

This year, finally restarted.
10 years, it is becoming clear that PGA
equipment has various failures. Since the
inside of the device could not be confirmed
without removing the shield, a number of
invisible problems became apparent. For
example, a neutron mirror was found to have
been destroyed by the earthquake. In addition,
there are many other problems such as shutter
failure, NIM module failure, Ge detector
failure, motor driver failure, and helium gas
piping failure. Although it is still not in perfect
condition, hard recovery work has made it
possible to measure samples.

Compared to 10 years ago, the PGA system
has undergone some major changes. One is an
automatic analysis system, which has various
functions implemented in an integrated
manner. One of the various functions is a
system that can constantly record the signal
from two He-3 detectors with LabVIEW,

which makes it possible to monitor the state of
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the neutron beam. By using this, we decided
the

measurement method. It was found that a high

to make some modifications to
neutron flux state can be maintained by
continuing to flow helium gas even in a very
small amount. During the measurement, the
inside of the Teflon sample box is purged with
helium gas, but the relationship between the
helium flow rate and neutron flux has not been
the

relationship between the neutron flux was

clarified so far. Therefore, when
measured while controlling the flow rate of
helium gas with a mass flow controller, the
correlation between the oxygen concentration
inside the box and the rates of neutron flux and

neutron scattering was also clarified.

2K04 Light elements analysis by prompt
gamma ray analysis system at JRR-3

MIURA, T.!, MATSUE H.2, OSAWA T.2,
JINNO S.}

("NM1J, AIST, 2JAEA, *Univ. Tokyo)

When a neutron is captured by an atomic
nucleus, y-rays are emitted within 101
seconds after the neutron capture reaction. The
neutron-induced prompt gamma-ray analysis
(PGA) is an excellent method for non-
destructive determination of light elements
such as hydrogen, boron, and silicon in solid
samples. In this time, we will report the
analytical results of boron and silicon
measurements in certified reference materials
of silicon carbide and silicon nitride ceramics

performed by the PGA system installed in
JRR-3.



2502 Advancement of activation analysis
and its application to geo- and cosmo-
science researches

EBIHARA, M.
(Waseda Univ.)
It is well acknowledged that neutron
activation analysis (NAA) was first attempted
by G. Hevesy and H. Levi in 1936, who
determined dysprosium contents in yttrium
samples using neutrons generated by means of
Ra coupled with Be. Since then, many
innovations including neutron sources and
radiation counting have improved NAA. With
the of
semiconductor detectors and the development

of a Ky standardization method in 1970s, NAA

dissemination germanium

appears to have been established as a
competitive method in analytical chemistry.
After this stage, NAA greatly yielded many
scientific contributions. Good examples can
be seen in geo- and cosmo-sciences. NAA
presented reliable data for many elements in
extraterrestrial materials represented by
meteorites. Lunar samples returned by Apollo
and Luna missions were extensively analyzed
by NAA. Especially, radiochemical NAA
(RNAA) presented high quality data for trace
and ultra-trace elements in meteorites, which
then yielded an outstanding publication of
solar system abundances of the elements in
1982. Recently, a noteworthy outcome was
achieved by a research group led by Dr. Toh of
JAEA, who established an analytical scheme
for nondestructive quantification of difficult-
to-measure nuclides '"’Pd and *’Tc in used
nuclear fuels. This method is basically

instrument-oriented and, therefore, can be
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categorized into INAA, but is akin to RNAA
in the light of high element-selectivity, high
analytical sensitivity and high accuracy of the
data. It is envisioned that this method will be
contributions

making fruitful to many

sciences including cosmochemistry.

2KO05 Soil-Soil Solution Distribution
Coefficient of Chlorine in Paddy Soil

TAGAMI, K1, SHIBUTANI, S.2,
HAMAMOTO, T.2, ISHIDA, K.?, UCHIDA,
S.!

('Natl. Inst. Quantum Radiol. Sci. Technol.,
’Nuclear Waste Management Organization of
Japan)

Chlorine-36 is a beta-emitting radionuclide
with a relatively long physical half-life of
3.01x10° y. In aqueous solution, chlorine
forms CI” thus it does not sorb to geological
materials and soils. Due to this chemical
characteristics, **Cl is classified as one of the
important radionuclides in dose assessment
for high level radioactive waste disposal.
Although very

distribution coefficient (Kd, L/kg) values were

low soil-soil  solution
reported, not many Kd-Cl data were available
in Japanese soils. Therefore, we carried out a
batch experiment to obtain Kd-CI values in 98
paddy field soils collected throughout Japan.
Stable Cl” (ca. 5 ppm in soil solutions) was
added to soil: solution =1 g : 10 mL and kept
shaking for 3 days. After the period, by
subtracting Cl~ contents from original soil
using non-Cl™ added soil solution, we obtained
Kd-Cl values. For 20 samples, more Cl~ was

detected than added, which caused Kd values

minus, but it means that CI did not sorb onto



the soil solid phase. The Kd-ClI ranged from -
0.7 — 1.4 L/kg. Although Kd-Cl value was
expected to be high in organic soil compared
to that in mineral soil; however, no correlation
was found between Kd-Cl values and total

carbon concentrations in the soils.

2K06 Investigation of hydration and
adsorption structures on clay minerals of
radium by EXAFS

YAMAGUCHI A."?,  NAGATA K2,
TANAKA K., KOBAYASHI K.
OKUMURA M.!; KOBAYASHI T/

SHIMOJO K.!, TANIDA H.!, SEKIGUCHI
T., KANETA Y., MATSUDA S.
YOKOYAMAK.!, YAITAT.!, YOSHIMURA
T.3, TAKAHASHI Y.

({JAEA, *The Univ. Tokyo, *Osaka Univ.)
Radium (Ra) is an important radioactive
element in terms of environmental pollution
problem around uranium mine and disposal
problem of radioactive waste, meaning that its
environmental behavior should be urgently
investigated. However, even the hydration
structure of Ra has not been investigated at the
molecule level because Ra has no stable
isotope and decays to radon. The purpose in
this study is to investigate the hydration and
adsorption structures of Ra on clay minerals
by using extended X-ray absorption fine
structure (EXAFS).

EXAFS spectra were collected in SPring-8.
The hydration structure was also investigated
by first principle molecular dynamics. In
addition, adsorption experiments with various
pH and ionic strength were also conducted.

The coordination number and distance
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between Ra and oxygen in the first hydration
shell obtained by EXAFS were similar to
those by the simulation. The EXAFS results
suggested that Ra forms inner-sphere
complexes on vermiculite. The distribution
coefficient of Ra on vermiculite had small
dependence on pH and ionic strength,
suggesting the formation of inner-sphere
These that

environmental behavior of Ra is controlled by

complexes. results suggest

fixation on  vermiculite and  other
phyllosilicates.
2K07 Characterization of barium

silicate-based adsorbent for Ba in seawater
KOJIMA, S.', OGATA, Y.'?, KATO, Y2,

TAKAMIYA, K.4, MINOWA, H.’

(*Aichi Medical Univ., ?Osaka Sangyo Univ.,
Hitachi Ltd., “Kyoto Univ., >The Jikei Univ.)

BaSi,Os-based adsorbent has been found very
useful for collection of trace radioisotopes of
Sr in sea water. Because Sr is not adsorbed on
the adsorbent without sulfate ion in water, the
adsorption of Sr is responsible for production
of SrSO4. The adsorbent
considered to collect effectively Ba, Ra and Pb

insoluble is
because their sulfates are insoluble in water.
We have revealed that the adsorbent collects
the most of Ra and about 86% of radiogenic
Pb in sea water. Because '“°Ba is one of
important radionuclides at a nuclear accident,
it is necessary to investigate characterization
of the adsorbent for Ba in sea water. In this
study, radionuclides of Ba were produced by
neutron irradiation at KUR, those nuclides
were used as the tracer of Ba in sea water.

Experimental results of Ba have obtained to be



similar to those of Sr and Ra.

2K08 Estimation of °’Sr activity with
barium silicate-based adsorbent
application of Cerenkov measurement of
progeny nuclide, *°Y-

OGATA Y.'2, KOJIMA S.2, MINOWA H.},
KATO Y.*

(Osaka Sangyo Univ.,?Aichi Medical Univ.,
3The Jikei University School of Medicine,
“Hitachi, Ltd.)

Barium

Sr
Pureceram MAq (Nippon Chemical Industrial

silicate-based adsorbent,
Co. Ltd.) can selectively adsorb Sr. However,
because the Sr adsorb capacity is not so large,
it cannot be applied to large amount of Sr.
Therefore, *°Y, the progeny nuclide of *°Sr,
was separated and measured. In this study, *°Y
was tried to be estimated by Cerenkov
measurement. About 20 Bq of *°Sr solution
including the same amount of *°Y was loaded

on the Sr adsorbent. °°Sr was absorbed on the

adsorbent, and °°Y was separated into solution.

The *°Y concentration was determined with a
part of the solution by the liquid scintillation
counting method. The counting efficiency of
Y was estimated with the residual solution
by the Cerenkov measurement. The Cerenkov
measurement was performed with a general
type liquid scintillation counter (LSC-7400,
Hitachi, Ltd.) and a low background liquid

scintillation counter (LSC-LB7, Hitachi, Ltd.).

The same counting efficiency was obtained to
be 60% for both of the counters. When the
volume of the sample is 10 L and the
measurement time is 4 hours, the minimum

detectable concentration (MDC) is estimated
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as 1.7 mBq L and 1 mBq L' for LSC-7400
and LSC-LB7, respectively. This method is
useful because of quite simple and no use of

deleterious substance.

2P01 Half-life variation of halides of low-
energy excited nuclide U-235m(JNRS)

SAWAMURA, K.!| KASAMATSU, Y.!,
SHIGEKAWA, Y.2, SHINOHARA, A 3*

(Graduate  School of Osaka
University, 2RIKEN, >Institute for radiation

science,

sciences, Osaka University, “Osaka Aoyama
University)

As U-235m have extremely low excitation
energy (76.74 eV), the nucleus interacts with
outer-shell electron in the internal conversion
(IC) process. Therefore, the half-life of U-
235m is reported to vary depending on its
chemical environments. We are aiming to
elucidate the de-excitation process of U-235m
by measuring the IC electron energy spectra in
addition to the half-lives for various chemical
environments. In this study, U-235m ions
recoiled from Pu-239 were trapped in nitrogen
gas and collected on the copper foil surface to
which a negative voltage was applied. The
half-life was determined by counting the IC
electrons from the trapped U-235m and those
reacted with various halogen gases such as HF,
HCIl, HBr and HI. Half-lives for samples
without gas reaction widely spread 26 ~ 27
min. This is thought to be because U takes
various oxidation numbers in the samples.
The half-lives of U-235m reacted with HF,
HCI, and HBr were determined to be 25.3 min,
26.1 min, and 25.3 min, respectively. This is

the first report on the half-life of U-235m



reacted with HBr. The order of the half-lives
is not in trend of electronegativity and
influence of molecular orbital needs to be

considered.

2P02 Ab initio molecular dynamics study
on the hydration structure of element 102,
No
WATANABE, E.!, KASAMATSU, Y.,
NAKANISHI, R.!, OTAKA, S.!, NAKAJIMA,
T.2, SHINOHARA, A *#

(*Grad. Sch. of Sci., Osaka Univ., 2R-CCS,
RIKEN, °IRS, Osaka Univ., *Osaka Aoyama
Univ.)

Nobelium (10:No) belongs to an actinide series.
It is reported that the stable oxidation state of
No is +2 although those of other heavy
actinide elements are all +3. The chemical
behavior of No in HCl was reported to be
similar to that of Group 2 elements (Ca and Sr),
and further studies are required to elucidate
the chemical properties of No.

In this study, we focused on the hydration
structure of No?". Since it is difficult to
investigate the hydration structure of No by
spectroscopic  methods, the molecular
simulation was adopted. We calculated No*'-
24H,0 model by ab initio molecular dynamics
and compared its result with that of Ca*" and
Sr?*. The quantum chemical calculations in
the simulations were performed at the B3LYP
/Stuttgart-RSC(for metal atom)/def2-SVP(for
O, H atom) level, and molecular dynamics
was calculated during 20,000 steps with
At=0.5fs

The obtained hydration structures of Ca** and
Sr?* were in good agreement with the results
The

results show that No?" has an average

of experimental studies. simulation
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coordination number of 7.5 in the first
hydration sphere with 2.48 A between No and
O atoms. Previous studies have suggested that
the ionic radius of No?>" is intermediate
between Ca’?* and Sr**. In the present study,
the hydration structure of No?" is also
suggested to be intermediate between Ca** and
Sr?*. We will also report the simulation results
with more hydrated water and the electronic

states of hydrated complexes.

2P03 Precipitation experiment of Zr, Hf,
Th and Eu with oxalic acid and malonic
acid, towards the experiment of element

104, Rf.
NAKANISHI, R.!, KASAMATSU, Y.,
WATANABE, E.!, OTAKA, S|

SHINOHARA, A >3

(*Grad. Sch. of Sci., Osaka Univ., ’2IRS, Osaka
Univ., 3Osaka Aoyama univ.)

The chemistry of Rutherfordium (j04Rf) has
been studied mainly through complexation
properties with inorganic ligands. In this study,
we focused on the organic acid ligands: oxalic
acid and malonic acid, which have the
potential to form chelate complexes with Rf.
To determine the experimental conditions for
coprecipitation experiments of Rf with oxalic
acid and malonic acid, we investigated
coprecipitation behaviors of Zr, Hf and Eu
using thorium oxalate as a carrier in the oxalic
acid system and zirconium malonate as a
carrier in the malonic acid system.

First, the precipitation behaviors of thorium
oxalate and zirconium malonate were
investigated. As aresult, in the case of thorium
oxalate, the reactions were reached the

equilibrium state within 60 s at temperatures



above 80 °C. The resolution of o peaks was
~100 keV which is considered to be sufficient
to discriminate 2°'Rf. The concentration
dependence of oxalic acid in coprecipitation
behavior and macroscopic precipitation
behavior were generally consistent with each
other for Zr, Hf, and Eu, indicating that it is
possible to discuss the precipitation properties
from the coprecipitation behavior. In the case
of zirconium malonate, it was also confirmed
that the precipitation yields were ~100 % and
the reactions reached equilibrium within 1-2
min at temperatures above 80°C, indicating
that Zr can be used as a carrier in malonate

coprecipitation.

2P04

radioactive

Properties and Sr-90 contents in
by

Fukushima Dai-ichi nuclear power plant

particles released

accident

MURAKAMI, A.!, NINOMIYA, K.J2,
IGARASHI, J.!  YOSHIMURA, T2
SHINOHARA, A.>), MINOWA, HJ*,
YOSHIKAWA, H.#

('Grad. Sch. of Science, Osaka Univ.,

Institute for Radiation Sciences, Osaka Univ.,
30saka Aoyama Univ., “The Jikei Univ. Sch.
of Medicine)

[ Introduction ] By Fukushima Dai-ichi
Nuclear Power Plant accident, radioactive Cs-

The

properties of the particles are considered to

bearing particles were released.
reflect the conditions in the reactor, and it's
expected that their analysis provides us
detailed knowledge of the accident.

In this work, we investigated the formation
process of the particles through quantification
of Cs-137,134 and Sr-90

quantification of stable elements by EDS.

and semi-
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[ Experiments ] Particles were separated from
soil and subjected to y-ray measurement and
SEM-EDS analysis.Sr-90 was quantified in
some particles by liquid scintillation counter.

[ Results ] The particles contained Cs-137 in
the range of 10~10000 Bq. The Sr-90/Cs-137
activity ratio is on the order of 10-4, with little
difference among particles. The particles are
rich in silicon and oxygen, and mainly contain
sodium, magnesium, and aluminum. When
the mass ratio of the elements contained in the
particles to the major material (silicon) is
calculated, there is a correlation between the
Ca-Na and Zn-Al-Fe combinations. Iron-
concentrated spots are also found in some

particles.

2P05  Temporal variation of '”I in
atmospheric particles collected by Snow
White within 2017-2020

SUTO, M., WANG, XS., lIDA, M., HIBINO,
Y., MIYATA, S., OKAYAMA, A., OHTA, T,
OHTA, Y., ISOGALI K.

(Japan Chemical Analysis Center)

Utilization of Snow White, known as a high-
volume air sampler, is profitable for
measurement of various nuclide radioactive
substances with high sensitivity. In this study,
we investigated the temporal variation of '*I
in atmospheric particles collected by Snow
White, located in Japan Chemical Analysis
Center (Chiba City, Japan), within 2017-2020.
1291 concentration of atmospheric particles was
calculated using '*I/'?I measured by AMS
and '”’I measured by ICP-MS. Furthermore,
correlation between the T and ** 37Cs from
the

same sample were also discussed,

simultaneously.



As the results, the '’ concentration and
isotopic ratio of '#1/'¥ in atmospheric
particles collected from 2017 to 2020 were
(0.27~8.6) x 107" mBg/m* and (0.094~4.3)
x 1078, respectively. Both of the I and
291/127] presented a seasonal variation as
follows, 1) higher in March, 2) decreased from
March to July, and 3) increased from July to
October during all of observation. According
to the AMS analysis of pollen collected from
Chiba prefecture et al., the reason for the
higher '”I concentration in March was
considered as the resuspension of radioactive
particulate on the surface of ground, and the
dispersal of pollen. On the other hand,
meteorological ~ parameters  such  as
temperature played an important role for the
fluctuation of '?°’I, because it showed a
negative correlation with '*1. The correlation
coefficients between monthly average
temperature and '*’I were -0.81 from March to
July, and -0.62 from August to November,
respectively. In addition, '*1/'**Cs results
shown that the source of '*I observed in this
work was speculated as not only from the
Fukushima Daiichi Nuclear Power Plant

accident, but also from other fallout.

2P06 Development of solid-phase
extraction technique for ICP-MS analysis of
Iodine-129 in sea water:Effects of interfering
elements and coexisting anions on sorption of
I to silver ion-supported resin.

AQOKI, J.,, MATSUEDA, M., KOARAI, K.,
TERASHIMA, M.

(Japan Atomic Energy Agency)

The analysis of %I in environmental samples
with ICP-MS requires the removal of '*Xe

contained in Ar gas by reaction with O, in a
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reaction cell of ICP-MS. However, Mo
produces °"Mo'®0,, which is polyatomic
interfering ion of '*’I measurement, under the
oxygen reaction condition. Therefore, it needs
to be separated prior to the ICP-MS

measurement. Samples with low %I
concentrations (e.g., seawater) should be
concentrated for analysis. Recently, silver ion-
resin (CL Resin) has
the

concentration of '*I. In this study, CL Resin

supported been

developed  for separation  and
was used for the removal of Mo and coexisting

anions in seawater on I sorption and
preconcentration of I. The CL Resin adsorbed
97.9% of I under 1.0 M sulfuric acid loading
condition, but interfering elements were
removed from the CL Resin. The CL Resin
also adsorbed over 99.0% of I even NOs™ and
Cr The

concentration ratio of '’ was calculated as

coexist in high concentration.
1.3x10%. It is enough to determine '*°I in
seawater with the ICP-MS. The pretreatment
method is expected to apply for ICP-MS

analysis of '?°I in seawater.

2P07 Revision of radioactivity
measurement method series  No.7
"Gamma-ray Spectrometry using

Germanium Detector"

MIYATA, S.!, SUZUKI, K.!, OHTA, Y.!
(Japan Chemical Analysis Center)
Gamma-ray spectrometry using germanium
semiconductor detector has been widely used
as a major method for radioactivity analysis of
gamma-ray emitting nuclides in
environmental samples. One of the series of

radioactivity measurement methods related to



the

"Gamma-ray spectroscopy with germanium

gamma-ray  spectroscopy, manual

semiconductor detector" was revised in
September 2020 so that it can respond to the
situation such as the subsequent performance
improvement of measuring instruments and
The

previous revision of the manual was structured

the progress of analysis methods.
to include a lot of content for developers of
analysis program, but the revised manual is
intended for practitioners of environmental
radioactivity analysis, and described the basic
principles of gamma-ray spectrometry of
environmental samples that is carried out in
normal situation. The revision policy is to
make the content for practitioners, to
incorporate advances in analytical technology
such as numerical calculation of detection
efficiency to make the content compatible
with the equipment currently in use, and to
make the content in line with international
standards. In this presentation, we will explain
the changes and additions that accompany the

revision.

2P08
radiation monitoring

OTA, H., ABE, G., KAWAMURA, T.,
KONNO, Y., TOYOOKA, S., OTA, T.

(Japan Chemical Analysis Center)

After the accident at TEPCO's Fukushima

Quality control in environmental

Daiichi Nuclear Power Plant, it is necessary to

provide highly reliable data as analytical data

on radioactivity,. As a  nationwide
environmental radiation monitoring, the
Nuclear Regulatory Agency has been
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conducting an environmental radioactivity
level survey, and we are also conducting an
intercomparison analysis based on ISO / IEC
17043 for analysis organizations in 47
prefectures nationwide.

In this intercomparison program, Japan
Chemical Analysis Center (JCAC) provides
analytical comparison samples (samples
whose allocation values have been determined
by JCAC) to analytical institutions, and the
analytical institutions analyze and measure the
The

evaluation method is based on En numbers

analytical  comparison  samples.
and Z score. The analysis / measurement
results of the analysis institution are compared
/ evaluated with the assigned values, and if the
evaluation results are insufficient, the cause is
investigated and points for improvement are
presented. Here, we will introduce seawater
and marine products that confirm whether
pretreatment is properly performed in the
intercomparative analysis conducted in 2020.
the the

intercomparison analysis was able to perform

From evaluation  results,
highly accurate analysis. The causes of the
dissatisfied results were also investigated, and
reanalysis, reanalysis, etc. gave satisfactory

evaluations, and improvement was observed.

2P09 Measurements of local fields in Fe-
doped indium oxide

UCINO, H.!, ITO, T.!, SATO, W."-2

('Grad. Sch. Nat. Sci. Tech., Kanazawa Univ.,
’Inst. Sci. Eng., Kanazawa Univ.)

(In203) n-type

semiconductor that has a bixbyite structure

Indium oxide 1S an

with two In sites, and there have been many



attempts to control its physical properties by
introducing impurities. In recent years, it has
been reported that In,O3 exhibits a property as
a dilute magnetic semiconductor when doped
with a small amount of Fe atoms, and is
expected to be applied to spintronic devices.
However, the mechanism of magnetism has
not yet been elucidated. Therefore, the aim of
this study is to investigate the occurrence of
dilute magnetism in Fe-doped In.O; (FIO) .
For that

perturbation angular

purpose,
(PAC)

transmission Maossbauer spectroscopy were

correlation spectroscopy  and
employed to probe into local sites in FIO. The
obtained PAC spectra suggest that the carrier
density may have been elevated in the
semiconductor at high temperature. It was also
implied that the introduction of Fe into the
sample increases the carrier density. The
results of Mdssbauer spectroscopy will also be

discussed in the poster presentation.

2P10 Research on ionic liquid extraction
of astatine for a nuclear medical utilization

NAGAL Y., AOI, K.!, MARUYAMA, S.!,

NISHINAKA, 12, WASHIYAMA, K.J,
HABA, H.*, YOKOYAMA, A.!
('Kanazawa Univ.,, 2QST, 3Fukushima

Medical Univ., “RIKEN)

Astatine-211 is a prospective candidate to
utilize in targeted alpha therapy. Solvent
extraction with organic solvents has been used
as one of the methods to separate 211 At from
solution of an irradiated target. Recently, ionic
liquids have been attracting attention as an
alternative solvent to organic solvents from

the viewpoint of green chemistry. However,
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few studies on the extraction of 211 At by
ionic liquids have been reported, yet. In this
study, we investigated the suitability of
different types of ionic liquids for the
extraction of 211 At especially in the HCI
system. Both the extraction rate of 211 At
from HCI to ionic liquid and the reverse
extraction rate from ionic liquid to NaOH
were determined experimentally in the study.
Besides, TLC analysis of dodecane solutions
before and after extraction were performed to
estimate the At chemical species in HCI. The
results suggest that the hydrophobicity of the
cations and anions of the ionic liquid affects
the ion exchange with At ions in the aqueous
phase.  The
[C8mim][Tf2N] were above 90% for both

extraction and back-extraction. Therefore,

extraction rates for

extraction system with ionic liquid is
concluded to be promising for the 211 At

solvent extraction in medical use.

2P11 Development of a selective solid-
phase extraction method for quantitation of
Zr-93 in radioactive wastes

MORII, S., YOMOGIDA, T., OUCHI, K.,
KITATSUIL Y.

(JAEA)

Z1-93 is one of the long-lived fission products
in radioactive wastes. To ensure the long-term
safety on the disposed of radioactive wastes,
estimating the risks associated with radiation
from Zr-93 is essential. In previous studies,
determination methods of Zr-isotopes in liquid
sample using ICP-MS were developed.
However, those methods were complicated

and time consuming. To conquer this problem,



we are developing a new method that
determining Zr-isotopes in solid sample using
laser ablation (LA)-ICP-MS.

Sr, Mo, Ru, and Zr are isobars, so Sr, Mo, and
Ru interfere the quantitative of Zr by ICP-MS.

Then, those elements are required to separate

from Zr. DGA (N, N, N’, N’-tetra-n-
octyldiglycolamide) resin was used to
separate Zr from simulated high-level

radioactive wastes (HLW) solution. Simulated
HLW solution was loaded onto the DGA resin
cartridge. 2 M and 4 M nitric acid were loaded
onto the resin and interference elements were
eluted from the resin. On the other hand, more
than 99 % of Zr was retained on the resin.
Thus, this method enables preparing solid Zr
sample for determination of Zr-93 and it’s

isotopes.

2P12 Speciation of uranium particles in

micrometer sized by micro-Raman
spectroscopy and transmission X-ray
microscope

YOMOGIDA, T.!'2, KITATSUJI, Y.

TAKAHASHI, Y.!, MIYAMOTO, Y.!
({JAEA, *Tokyo Univ)

In the decommissioning of the Fukushima
Daiichi Nuclear Power Plant, there is a
concern about the release of fine particles
containing uranium (U) into the environment.
Since the solubility of U in water varies
greatly depending on its chemical species, it is
necessary to understand the chemical species
of micrometer-sized U particles. Uranium
dioxide (UO), which is the main component
of the nuclear fuel, is oxidized on the surface

by air to form a non-stoichiometric compound
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(UO2+x). The chemical species might differ
between the bulk and surface of the fine
particles. In this study, the chemical species of
the uranium microparticles was determined by
transmission X-ray microscope. The chemical
species of the surface of the microparticles
by

spectroscopy. The composition of UO; and

were determined micro-Raman
U30s in a UOy:x particle was found to be
about 90% and 10% by transmission X-ray
microscope measurements. UO, and UO; *
nH>O were observed in the surface of the
UO2+x by

spectroscopy. This result enables us to

particles micro-Raman
discriminate the oxide species present in the

bulk and the surface of uranium particles.

2P13 Rapid measurement of U, Np, and
Pu in feces using ICP-MS/MS and alpha
spectrometry

YANG, G., KIM, E., ZHENG, J., SENO, H.,
KOWATARI, M., KURIHARA, O.

(National Institutes for Quantum and
Radiological Science and Technology)
Internal contamination with alpha-particle
emitting actinides, such as 28U, 2"Np, *°Pu,
240py, is likely to result in high internal
exposure risk even if the intake amount is
small. To provide valuable information apart
from urinary bioassay for internal dose
estimation, we developed a simple and rapid
method for fecal bioassay to determine ultra-
trace U, *'Np, and Pu isotopes in synthetic
ICP-MS/MS

spectrometry, respectively. After rapid ashing

feces  using and alpha

by microwave muffle furnace and acid

digestion by opening and microwave



digestions, the sample was separated for
by ICP-MS/MS

spectrometry, respectively.

analyses and alpha
Conventional
alpha spectrometry was used for the analysis
of short-lived 2**Pu (t;» = 87.74 y) for dose
estimation, the ICP-MS/MS was used to
obtain the atom ratio of 2*°Pu/***Pu for source
of ICP-

MS/MS were improved and compared by

identification. The sensitivities
introducing different reaction/collision gases
to allow us to measure these isotopes with low

background signal intensities.

3K01 Variability in Composition and
Separation of Valuable Metal Elements
from Domestic Waste Slag

SAITOU, R.!, AKIYAMA, K.!, TUCHIDA,
R.Z, SUWAT.!, KHAN, L.}, KIKUNAGA, H.},
KUBUK]I, S.!

('Grad. School Sci., Tokyo Metropolitan Univ.,
2Dept. of Chem., Tokyo Metropolitan Univ.,
3ELPH, Tohoku Univ.)

Domestic waste slag is a kind of artificial sand
produced by the melting of the incineration
ash from the combustible waste. These slags
contain several kinds of valuable metal
elements and are important materials from the
view point of resource recycling. In our
previous work, we reported the new
separation method by magnets and the
separated fraction(D-1) is consist of Cu, Fe
and some valuable elements with the higher
concentrations than the original slags. In this
work, we will report the leaching behavior of
fraction(D-1) in inorganic acid determined by
XRF and PAA, and the discussion about the

possibility of component separation by a sieve
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as more simple separation method.

Fractions(D-1) were obtained by the magnet
separation of Domestic waste slag at the
Tamagawa Incineration Plant. These samples
were irradiated with 22 MeV bremsstrahlung
for 6 hours in ELPH at Tohoku University.
The samples were leached in inorganic acids
(HCI and HNO:s) from 1 week to 2 weeks and
passed through a membrane filter. Gamma
rays emitted from filtrate and residue samples
were determined by a Ge detector.

As results, Cu and Fe were leached in
inorganic acids, Ag and Au were concentrated

in the residue.

3K02 Instrumental photon activation
analysis using single comparator method at
different accelerators

REZA, S., OURA, Y.

(Tokyo Metropolitan Univ.)

In Instrumental Photon Activation Analysis
(IPAA), we have been developing single
comparator method using (y, n) reaction yield
ratios determined at ELPH, Tohoku university.
We have analyzed different standard samples
by single comparator method and confirmed
that determination values are generally good.
In INAA (n,y) yield ratios are varies reactor by
reactor because of difference in neutron
energy spectrum. For this reason ko-method
was developed for usage at different reactors.
But in IPAA such issue is assumed to be very
little of

bremsstrahlung mainly depends on atomic

because energy distribution
number of the converter. So we guessed that
our determined yield ratios could be used at
different accelerators and we performed [PAA

using an accelerator at KURNS for different



standard samples. The accelerator at KURNS
produce bremsstrahlung through Pt converter
(2 mmt x 2), in which samples were irradiated
in the air. At ELPH samples were irradiated in
water by bremsstrahlung produced through Pt
converter (1 mmt x 2). Most of determination

values at KURNS were found to be consistent

with certified or reference values within £10%.

We confirmed that our determined yield ratios
for single comparator method are usable at

different accelerators.

3K03 Development of the experimental
system for non-destructive element analysis
with small sample using negative muon at
the J-PARC.

CHIU, L!, NINOMIYA, K.!, AZUMA, T2,
KATSURAGAWA, M., KUBO, K4
MINAMI, T.>*, MIYAKE, Y. %, NAGASAWA,

S33, NAKAMURA, T, OKADA, S.8,
OSAWA, T’ SHIMOMURA, K.,
SHINOHARA, A.", TAKAHASHI, TJ?,

TAKEDA, S.’, TAKESHITA, S.5, TAMPO,
M., TANIGUCHI, A.'", TERADA, K.'!,
UMEGAKI, 1.2, WADA, T., WATANABE,
S.1* YOSHIDA, G.¢

(Osaka Univ. IRS, ?RIKEN, *Kavli IPMU,
‘ICU, “Dept. of Phys. The Univ. of Tokyo,
SKEK, "Tohoku Univ., *Chubu Univ., °JAEA,
"KURNS, '"Osaka Univ., “Toyota Central
R&D Labs., Inc., *JAXA)

The

destroying the sample is useful in the various

element analysis method without
field. The non-destructive elemental analysis
method has been developed using high-
intensity negative muon beams for some
valuable samples such as archaeological
materials and extraterrestrial materials. This
method is performed by measuring high-
energy muon characteristic X-rays, which are

emitted when the muon the transition to

ground state of muon atomic orbitals. In order
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to apply this method to the milligram samples,
our group has developed a novel experimental
installation. Muon irradiation experiments
were conducted at the D2 beamline of the
Materials and Life Science Experiment
Facility (MLF) the
Accelerator Research Complex (J-PARC).
The meteorite (Jbilet Wienselwan) with the

at Japan Proton

size of 6x8 mm? and weighing 120 mg was
prepared and irradiated with muons. Muon
characteristic X-rays were measured by six
low-energy Ge detectors installed around the
sample. Based on result of this experiment, a
very low background from experimental
system was confirmed, and the peaks from
meteorite were clearly observed. Furthermore,
a simulation experiment was implemented
using Geant4 code to verify the experimental
data. The element contribution of samples
could be accurately determined with this

experimental system.

3K04 Thermal separation characteristics
of astatine in dry distillation

NISHINAKA, 1! WASHIIAMA KZ2
HASHIMOTO, K .2

('QST-Tokai, ’Fukushima Medical
University)

The a-emitting radionuclide, 2!'At, is a
prospective candidate for use in targeted alpha
therapy. In general, dry distillation has been
used for the isolation of astatine from
irradiated bismuth targets based on its volatile
characteristics. However, even with such an
empirical isolation technique, the adsorption
temperature (7ads), which is one of the

fundamental chemical properties, remains



unknown.

In this study, the T.ss of volatile astatine
the 2"At
produced via the

209Bj(*He,2n)*'' At nuclear reaction. Volatile

species was studied using

radionuclide

astatine was separated from the irradiated
bismuth via dry distillation in a glass tube
(inner diameter: 4 mm, length: 750 mm) filled
with nitrogen. The T.gs of the volatile astatine
species on a glass surface was precisely
determined to be 42.2 £ 2.5 °C via the
of

temperatures and the astatine radioactivity

simultaneous measurement the
across the length of the glass tube with

thermocouples and g-ray spectrometers,
respectively. The adsorption was observed in
a narrow temperature range of 60-30 °C,
indicating that the single volatile chemical
species could be formed and adsorbed on the
glass.

The obtained results are discussed in terms of
the assumed chemical species and astatine
amounts by comparing with the adsorption

temperature values in previous studies.

3K05 Development of astatine-211 dry
recovery process by evaporation with
aerosol

YUHARA, M.!, MIYAMOTO, S.!, WADA,
S.I, NAKAI Y.!, OMORI, T.!, TSUKADA,
K2, ASAI, M.2,  FUKUDA, M.J,
TOYOSHIMA, A.%, SHINOHARA, A .*°
('Toshiba Energy Systems & Solutions Corp.,
2Japan Atomic Energy Agency, *RCNP, Osaka
Univ., ‘IRS, Osaka Univ., *Osaka Aoyama
Univ.)

Astatine-211(*!!At) is one of the suitable
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nuclides for targeted a-therapy. In previous
211At

209Bi(a,2n)?!' At reaction and recovered from

studies, is often produced by
irradiated Bi target by dry-distillation method.
Future mass production will require a simpler
and more versatile 211 At recovery system. In
this work, to improve 2!!At recovery yield, we
tried dry recovery process by evaporation with
aerosol.

Bismuth targets were irradiated with “He*"
beam by the JAEA tandem accelerator. The
generation of 100 kBq order 2!At was
confirmed. Aerosols were generated by
heating KCl reagents with an electric furnace.
The irradiated target was set in the other
electric furnace and heated to evaporate 2!!At.
Helium carrier gas containing aerosols was
introduced into the 2''At evaporation section,
and *"At was mixed with aerosols. The
aerosols in the carrier gas was collected with a
glass fiber filter and then dissolved in diluted
NaOH solution. Astatine-211concentration in
the solution was measured with a Ge
semiconductor detector, and K concentration
was measured with an ion meter. Astatine-211
recovery yield (%) and aerosol collection rate
(mg / hr) were evaluated.

A positive correlation was found between
2 At recovery yield and aerosol collection rate.
It is considered that the increasing amount of
aerosols promoted the collision between 2! At

and aerosols, and facilitated filter collection.

3K06  Development of *'"At labeling
method for molecular-targeted drugs using
electrolytic oxidation reaction.

NAKAGAWA, S.!, KADONAGA, Y., OOE



K.!, KANDA, A., NAGATA, K./,
TERAMOTO, T.!, TOKOI, K.!, HABA, H.%,
WANG, Y2, KASAMATSU, Y.,

YOSHIMURA, T.,
SHINOHARA, A"
(Osaka Univ., *RIKEN, 30Osaka Aoyama
Univ.)

21At is one of the promising candidates for

TOYOSHIMA, A.',

targeted o therapy. Although various methods
are reported for labeling molecular targeted
drugs with 2''At, commonly used substitution
reactions by 2!'At for harmful organometals
containing such as tin and mercury are fairly
problematic in clinical use. Therefore, we aim
at developing a novel method for labeling
2IAt by electrolytic oxidation that needs
neither oxidants nor organometals. Because
oxidation of 2!'At is necessary to proceed the
first studied
Then,

electrolytic labeling of 2!! At was investigated.

electrolytic labeling, we

electrolytic oxidation of astatine.

In the experiments, we used a flow electrolytic
column apparatus. >!' At species were analyzed
by Thin Layer Chromatography (TLC) before
and after electrolysis. Radiation from 2!'At on
TLC plates were measured using an imaging
plate. As a result, quantitative oxidation of
2IIAt was observed, which was confirmed
based on different positions of !!At spots on
TLC before and after electrolysis. Then, in the
labeling reaction, it was found that 65% of
eluted 2'"At was observed at the positions
expected from those of the analog compounds
labeled by iodine. This demonstrates that we
succeeded in labeling molecular targeted drug

with 2! At by electrolytic oxidation for the first
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time.

3K07 Synthesisand Evaluation of At-211
Labeled Gold Nanoparticles for Alpha
Brachytherapy

HUANG, X.!, KATO, H.2, KADONAGA, Y.},
SHIMOYAMA, A.!, KABAYAMA, K.,
KATAYAMA, D.2, OOE, K.2, TOYOSHIMA,
A3, HABA, H., WANG, Y.*, SHINOHARA,
A3, FUKASE, K.!?

('Graduate  School Osaka
Univ.,’Graduate School of Medicine, Osaka

of Science,

Univ., *Institute for Radiation Sciences, Osaka
Univ., “NishinaCenter for Accelerator-Based
Science RIKEN, *Osaka Aoyama Univ.)

Much attention has been drawn to the o-
emission radiotherapy due to its potential
cancer therapeutic efficacy. Astatine-211
(*''At), with a comparatively short half-life of
7.2h, can emit alpha particles within a few cell
diameters with high energy, which can
damage cancer cells in a relatively high
biological effectiveness. In this study, we
investigated a novel alpha brachytherapy by
At labeled gold

nanoparticles (AuNP) in order to accumulate

local injection of
high level of radiation in the tumor and reduce
the exposure of normal tissue.

First, we synthesized different sizes of mPEG-
SH modified AuNP
astatination. Anti-tumor effect of the 2!'At
labeled AuNP-S-mPEG were evaluated and it

and performed

revealed that the 5 nm sample has the most
significant anti-tumor effect. Furthermore, we
synthesized 5 nm of RGD peptide modified
AuNP and performed astatination, cell

internalization of AuNP-RGD was confirmed



and the cytotoxicity of 2!!At labeled AuNP-
RGD was evaluated in cancer cell line.
Significant internalization of AuNP-S-mPEG
the RGD

modification promoted the internalization. In

was not observed, while
cytotoxicity experiments, the RGD modified
AuNP, which has the higher internalization
ability, showed the higher cytotoxicity. The
results may help to optimize the design of
functional AuNPs, which are suitable for

alpha brachytherapy.

3K08 Stability of Dimetallofullerene
Encapsulating Promethium

SUWA, T.!, AKIYAMA, K.!, KIKUNAGA,
H.?, KUBUKI, S.!

('Grad. School Sci., Tokyo Metropolitan Univ.,
’ELPH, Tohoku Univ.)

Recently, it has been reported that the stability
of dimetallofullerenes (di-EMF) with two
lanthanide atoms decreases with the increase
in the atomic number of encapsulated
lanthanides, and also reported that the di-
EMFs with heavy lanthanides are stabilized by
the reduction of di-EMFs. In our previous
work, we could not have observed any
promethium di-EMF species under the
atmospheric condition. In this work, we will
report the development of new method for
metallofullerene extraction /separation under
anaerobic condition.

SmyO; pellet was irradiated with 55.5 MeV
bremsstrahlung radiation for 6 hours.
Produced Pm was separated from this Sm>O;
by the chemical separation. The Pm tracer
mixed with '*°Ce radiotracer and La carrier

were adsorbed on a porous carbon rod and
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sintered as a cathode of arc-discharge. The
soot containing Pm di-EMFs produced by arc-
refluxed under

An

discharge method were

anaerobic  condition. ion  pair

chromatography was employed for the
separation of each fullerene. To confirm the
elution peak components, the cold fullerene
samples were separated and then the collected
samples were measured by MALDI TOF/MS.
The radioactivity of *Pm and '*Ce was
observed at retention time which seems to be
that of di-EMF. These results indicated the
stabilization of LaPm@Csy and LaCe@Cso

species by the reduction.

3K09 Dissolution Method of Substances
containing UO»-ZrQ; by Thermochemical
Conversion for Actinide Analysis

MA, Z.!, HONMA, K.?, KONANSHI, K2,
SUZUKI, K.2, SUZUKI, T.!

(‘Nagaoka University of Technology,?Tohoku
Univ.)

The debris

generated from Fukushima nuclear power

dissolution of nuclear fuel

plant accident is necessary for the accurate and
precise analyses of actinides and fission
products. We have proposed the chemical
conversion of insoluble nuclear fuel debris
into soluble substances by thermochemical
reaction.

In the present work, the chlorination and
dissolution behavior in hydrochloric acid and
simulated nuclear debris
by

reaction with reagent CCls were studied, and

Nitric acid of
including UO»-ZrO» themochemical
the converted undissolved residue were
analyzed by SEM-EDX.



The simulated debris pellets were prepared by
NFD

coprecipitation and then sintering. Before the

company through ammonia
chlorination experiment, the pellets was
powdered, which was oxidized and reduced in
oxygen and hydrogen successively based on
the oxidized and volatilized method, which
successfully made the pellet simply powdered.
After the powder was oxidized and reduced
respectively, the heating chlorination
experiments were carried out in the Swagelok
containers.

After heating at 400°C for 12 hours, the
dissolution rate of reduced simulated debris
powder in concentrated hydrochloric acid
(30%) and concentrated nitric acid (60%)
were 92.39% and 88.00%: After oxidation, the
dissolution rates of simulated debris powder
were 97.54% and 87.80%,

obtained from the mass of filter residue after

which were

pressurized filtration. In the next step, ICP-
MS will be used to further check the uranium
concentration in the filtrate.

This work was partially supported by the
Nuclear Energy Science & Technology and
Human Resource Development Project
(through concentrating wisdom) from the
Japan Atomic Energy Agency / Collaborative
Laboratories for Advanced Decommissioning

Science.

3K10 Quantitative assessment of
polyatomic interferences for the
measurement of uranium and plutonium
isotope ratios at ultra-trace level using MC-
ICP-MS

TOMITA, J., TOMITA, R, SUZUKI, D.,
YASUDA, K., MIYAMOTO, Y.
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(Japan Atomic Energy Agency)

Accurate determination of uranium and Pu
isotopes ratios for safeguard environmental
and geochemical samples is important
because they have information on their origin.
Formation of polyatomic interferences made
of an atom of heavy element and atoms in
plasma such as argon and oxygen is known to
create problems for their measurements using
ICP-MS. In this study, quantitative assessment
of polyatomic interferences for the
measurement of U and Pu isotope ratios at
ultra-trace level using MC-ICP-MS was
U
polyatomic interferences caused by *Ir*°Ar”,
94PtOAr* and "°Pt*Ar” were observed at the
mass of 233, 234 and 236, respectively. When

1 ppb of natural uranium solution (IRMM184)

conducted. For isotopes, significant

containing 0.4 ppb of Pt was measured,
4U/*8U isotope ratio was roughly estimated
to be two-fold higher than certified value due
to the interference. For Pu isotopes, small
from Pb (**Pb*Ar") was

observed at the mass of 244 while other

interference

obvious interferences were not found.

3K11 Total evaporation for wuranium

particles generating much uranium
hydride formation and isotopic ratio
change

TOMITA, R., TOMITA, J., YOMOGIDA, T.,
SUZUKI, D. YASUDA, K. ESAKA, F,
MIYAMOTO, Y.

(JAEA)

Secondary ion mass spectrometry (SIMS)
analysis of uranium particles for safeguards

purpose consists of Automated Particle



Measurement  (APM)

analysis. APM for safeguards sample includes

and  Microprobe

2400 measurements, each field is analyzed for
short time. So, if a sample have particles
which generate too much uranium hydride
formation on their surface, the APM result,
especially U abundance, is affected by
uranium hydride formation. It causes
inaccurate APM result. To investigate what
percentage of the entire particle the particle
surface causing ratio change account for, total
evaporation measurement was implemented
for standard uranium particle generating much
uranium hydride formation on their surface
and uranium isotopic ratio change during the
total evaporation measurement was observed.
Total evaporation experiment for the particle
grain-sized 4 pm indicated that *¢U/?®U
decreased by 55% and kept changing for 180
s. The number of secondary ions originated
from particle surface accounted for 3.1 % of
all of number of ions sputtered from the entire
particle. These results indicated it is difficult
to remove the hydride effect from particle
surface by only APM conditions. On the other
hand, APM combined with the method
manipulating  particles under scanning
electron microscope can obtained APM data
without hydride effect because it is able to get
more higher secondary ion counts using
almost same conditions, primary beam
intensity, measurement time and raster size, of

microprobe mode.

3K12 Manual of Measurement and
Evaluation of Activation for
Decommissioning of Accelerator Facilities

134

MATSUMURA, H.!, MASUMOTO, K.,
YOSHIDA, G, TOYODA, Al
NAKAMURA, H.!, MIURA, T.!

('High
Organization (KEK))

It is difficult for most facilities to adopt the
the of

accelerator facilities under the Radioisotope

Energy  Accelerator  Research

clearance in decommissioning
Regulation Law. Therefore, we studied for
"Establishment of the measurement and
evaluation methods of activated materials for
decommissioning of accelerator facilities" in
the project for Radiation Safety Research
Promotion Fund under the contract of the
Nuclear Regulation Authority for four years
since FY2017. In this project, we studied the
decommissioning method of accelerator
facilities with considering the clearance level
with the research committee and the Nuclear
Regulation Authority of Japan. The results
were summarized in a paper as” Manual for
measurement and evaluation of activation for
decommissioning of accelerator facilities;
Electrostatic accelerator facilities,
synchrotron radiation experimental facilities,
proton therapy facilities, heavy particle
therapy facilities, and cyclotron facilities for
radioisotope production for positron emission
tomography (PET).” In this presentation, the

essentials of the manual will be explained.

3K13 Feasibility for evaluation of
accelerator activation with the portable y-
ray imager GeGI5

YOSHIDA, G.!; MATSUMURA, H.,
NAKAMURA, H.!, TOYODA, A.!, MIURA,
T.!, MASUMOTO, K.!, SASA, K2



MORIGUCHI, T.%, MATSUMURA, M.?
(KEK, 2University of Tsukuba)

Accelerator activation is a serious problem in
terms of radiation exposure of workers and
waste management of radioactive materials.
The portable y-ray imaging device (imager),
which has been rapidly developed since the
Fukushima nuclear accident, can be supposed
to be a breakthrough to visualize the y-rays
from the radiation source, and we have been
tackling the application of this novel
technology to evaluation of accelerator
activation. Although, there have been a variety
of commercial y-ray imagers with different
measurement methods and detector crystals,
no models have been clarified the
requirements for applying to evaluation of
of

activation sites, residual nuclides, and their

accelerator activation; determination
activity. We had conducted benchmark tests
with various commercial devices at assuming
an actual accelerator activation, and found the
best candidate; GeGI5 manufactured by
PHDS Co., US-TN. Currently,

investigating the requirements for evaluation

we€ are

of accelerator activation with the GeGI5, at

accelerator facilities in Japan. In this

presentation, we will report the results of pre-
evaluation for selection the best candidate,
and series of actual field tests in the
accelerator facilities in Japan, by using the

GeGI5.

of
to

3K14 Application
determination method
scintillation spectra
OSHIMA, M.!, GOTO, J.2, SHINOHARA,
H.!, SETO, H.!, BAMBA, S.!, FURUSE, T.>*

spectral
liquid
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(YJCAC., Niigata Univ., *JAEA, “IRID)
Liquid Scintillation Counter (LSC) is widely
used for the determination of radioactivity. A
solved sample including radioactivity is
mixed with liquid scintillator so that the
emitted radiations (o, B, y and X rays) are
effectively absorbed in the material. While the
energy resolution is not as good as solid-state
detectors, it is expected to be suitable for the
analysis of Spectral Determination Method
(SDM) which deals with the whole spectral
shape.

LSC measurements were performed for H-3,
Co-60, Sr-90, and Cs-137
utilizing an LSC apparatus of Tri-Carb
3110TR supplied by Parkin Elmer, Inc. After

quenching correction, we obtained standard

samples, by

spectra for the four samples. From the spectra,
we synthesized examination spectra of various
concentrations with a common dominant Cs-
137 activity of 3,000 Bq.

The SDM analysis is performed to give
the
samples, and the accuracies are within 7 % for

the concentrations of 100, 33, and 10 %

consistent determination values for

relative to the Cs-137 activity; they are within
20 and 30 % for the concentrations of 3 and
1 %, respectively. We have concluded that the
SDM can be applied to the analysis of LSC

spectra with mixed radioactivity.

3P01 Proposal of new methods for
spectroscopy and visualization of astatine
compounds

TERAMOTO, T.!, OOE, K.2, WANG, Y.},
HABA, H.3, TOYOSHIMA, A2
('IRS, Osaka Univ., 2Grad.Med. Osaka Univ.,



SRIKEN)
21At is expected to be a candidate material of
by

tunable

the targeted alpha therapy. So far,
multiphoton  ionization  with
nanosecond lasers, the electronic excited
states of At atom were observed and the
ionization potential and electron affinity of At
were determined. However, there are no
reports on physiochemical properties of At
compounds.

In nuclear medicine treatment, X-rays and y-
rays are detected and imaged in order to
evaluate the distribution of At in the body. For
these high-energy photons, because it is
difficult to focus the light with conventional
optics, only the emitted light is directly
imaged. Therefore, a lot of imaging elements
are needed in the imaging devices.

In this study, we will show our current status
toward spectroscopy and visualization of 2! At
compounds. The covariance mapping method
and a single pixel imaging method are
the and

introduced for spectroscopy

visualization of At compounds, respectively,

3P02 Production of Mn-52 and its half-
life measurement

KIKUNAGA, H.!, SHIRASAKI, K.2, IKEDA
H.13

(‘ELPH, Tohoku Univ., 2IMR, Tohoku Univ.,
3CYRIC, Tohoku Univ.)

Manganese is a transition metal element that
takes a wide range of oxidation numbers and
forms a variety of complexes. Manganese is
an essential micronutrient for plants and
animals, but it also has specific effects on

living organisms, such as neurotoxicity. It is
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important to know the behavior of these
elements for their biological applications. Mn-
52g (half-life 5.6 d), of which about 29% is
decayed through + decay, is a nuclide that is
being used as a PET nuclide. In this study, we
develop a production method for Mn-52g
tracer. We have selected natV(,X)52gMn,
natCr(d,X)52gMn, and natFe(,X)52gMn for
the production reactions. The excitation
function measurements of these reactions and
the Mn tracer purification method are

investigated. In this presentation, we report

the results of excitation functions of
natV(,X)52gMn.
3P03 Development of an RF ion-

collection and mass-separation apparatus
toward elucidation of the decay properties
of Th-229m

SHIGEKAWA, Y., TOKOI, K2,
YAMAGUCHI, A.!, WANG, Y., YIN, X.},
NAMBU, A.!, SATO, N.!, WADA, M.,
HABA, H.!

('RIKEN, 2Osaka Univ., *KEK)

The first nuclear excited state of >**Th, 2*™Th,
has an excitation energy of ~8.3 eV, which
may allow the variation of decay modes
(internal conversion, electron-bridge
transition, gamma-ray emission) depending
on chemical environments. In order to directly
observe the electron-bridge transition and
gamma-ray emission of **"Th, we aim to
control the chemical forms of 2*™Th by
reacting 2™ Th ions with gases in an ion trap,
and to implant 2*°Pa ions into fluoride crystals
for prohibiting the internal conversion process

of 2¥™Th. In this study, we developed an RF



ion-collection and mass-separation apparatus
for extracting purified 2*Th and **’Pa ions
with  high

apparatus includes a He gas cell, where

efficiency. The constructed
produced ions are decelerated and transported
to an RF carpet with a DC electric field
gradient. Then the ions are transported to the
central hole of the carpet with the RF-surfing
technique, and subsequently to a high vacuum
through a quadrupole ion guide. Using a
quadrupole mass filter, the ions with specific
mass-to-charge ratio are transported to a
channeltron detector. To evaluate the
extraction efficiency and mass resolution, we
extracted 22°Rn and its daughter ions recoiling
out of a ?>*Ra source under various conditions.
We clearly observed the mass peaks of 2°Rn*
and 2'Po* with a full width at half maximum
of ~1 u. The maximum extraction efficiency
of 22°Rn" was evaluated to be 15-20%. Hence,
it is expected that purified >°"Th and **’Pa
ions can be extracted with high efficiency and
used for studying the decay properties of

229mTh‘

3P04 Spatial variations of 3*Cs
concentrations off eastern Hokkaido
(2018-2021)

MASHITA, K.!, TAKEHARA, R.!, INOUE,
M.!, KAMEYAMA, H.!, TANIUCHI, Y.2,
KURODA, H.2, KAERIYAMA, H.2, MIKI,
S.2, NAGAO, S.!

('Kanazawa Research

Univ., *National

Institute of Fisheries Science)

Contrarily to the inhomogeneous distributions

of ¥7Cs, 3*Cs detected in seawaters in this
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study is believed to be entirely derived from
the Fukushima Dai-ichi Nuclear Power Plant
(FDNPP) accident, considering its short half-
life. Thus, the **Cs distribution has become a
useful chemical tracer of water circulations,
including global circulations since the FDNPP
accident before its radioactive decay. The
lateral distributions of '**Cs concentrations in
surface seawaters in major ocean current
systems off the southeastern Hokkaido were
examined in 2018-2021. The '3*Cs
concentrations on the date of the FDNPP
accident in the Soya Warm Current (SWC)
(mean, 0.67 mBq/L), East Sakhalin Current
(ESC) (0.23 mBg/L), and East Kamchatka
Current (EKC) (1.3 mBg/L) (data in 2018-
2019) predominantly reflect the difference of
the  contribution of  FDNPP-derived
radiocesium contaminated waters, owing to
basin-scale current circulations after the
FDNPP accident. The local distribution of the
134Cs concentrations in the Oyashio Current
area off the southeastern coast of Hokkaido
(0.4-0.8 mBg/L) were predominantly ascribed
to the mixing of the SWC, ESC, and EKC. In
this poster presentation, we discuss water
circulation patterns in this area including the

time-scale after the FDNPP accident, using
data in 2018-2021.



3P05 Spatial distributions of *?Th/***Ra
activity ratio in the Japan Sea and the
implications for transport of reactive
materials

KAMEYAMA, H.!, INOUE, M.L
MOROKADO, T.!,| SHIROTANI, Y.,
HANAKI, S.!, FURUSAWA, Y.!, KOFUJI,
H.2, MORITA, T.3, MIKI, S.3, NAGAO, S.!

('Kanazawa Marine

University, 2Japan

Science Foundation, >National Research
Institute of Fisheries Science)

Reactive (particle-reactive) radionuclides
(e.g., thorium isotopes) in the seawater have
been utilized to estimate the scavenging from
seawater. To study the migration patterns of
reactive materials under dynamic the
Tsushima Warm Current (TWC) circulations,
fine-resolution spatial and seasonal variations
in the 2%®Th/*®Ra activity ratios were
examined in seawater samples from the Sea of
Japan and East China Sea (ECS) in 2012—
2020. The *?*Th/**®*Ra ratios in surface waters
with reduced scavenging effect partially
maintained the seasonal change in the mixing
ratio of the ECS continental shelf side water.
The wider variations in the 2*Th/*?®Ra ratios
at the surface also exhibited inhomogeneous
scavenging in offshore areas. In contrast, the
228Th/?*8Ra ratios gradually increased from the
surface to TWC core layers (depths of 0-350
m). While the variations in the ?2Th/*?)Ra
ratios were vertically small in the TWC area
(0.1-0.3), those in the northeastern Sea of
Japan showed higher values with a wider
variation (0.2-0.6). Combined with the
this indicates  the

salinity, difference

admixture of subarctic currents with low-
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salinity and reduced particle flux.

3P06 Development of analysis method for
%Sr in bones using Y separation with DGA
resin.

KOARALI, K.!, MATSUEDA, M."2, AOK1, J."
2, FUJIWARA, K.!, TERASHIMA, M.!
({JAEA, *Fukushima University)

Chemical separation of interference nuclides
and matrix of samples is required to accurate
measurement of *°Sr in bone samples. Direct
separation of °°Y, which is daughter nuclide of
%Sr, from bones seems to be a simplified
method because the separation of trivalent Y
from the sample can easily remove divalent
Ca or Sr. We investigated removal of the
elements that including interference nuclides
of Y measurement (Cs, Pb, Bi, Th, and U)
and matrix elements of bones (Na, Mg, K, Sr,
Ba) by a DGA resin. Cs, Pb, Bi, and U were
removed from the DGA resin column by
successive rinsing processes. Although Th
was slightly recovered (1.6%) with Y,
interference from Th to °°Y measurement can
be ignored due to low radioactivity of Th in
bones. Matrix elements of bones, including
large amount of Ca, were removed over 99.9%
by the rinsing processes.”’Sr in the NIST
reference bone material can be determined by
Y measurement after chemical separation
with the DGA resin. The Y separation with the
DGA resin is adequate to *°Sr analysis of bone

samples.

3P07 Quality assurance by in-situ
calibration for air dosemeters installed at
monitoring stations

SUGIYAMA, M., ISHIKAWA, K., TANAKA,



H., NITTA, W., KISHIMOTO, T.
(Japan Chemical Analysis Center)
About 300 (Nal  (TI1)

scintillation detectors) are installed at the

air dosemeters
monitoring stations in 47 prefectures to survey
air dose rate. In-situ calibration is a useful
method to guarantee the measurement quality
of the dosemeters since they are fixed to the
stations and difficult to transport. Japan
Chemical Analysis Center is the only
institution in Japan that can provide in-situ
calibration based on JCSS (Japan Calibration
Service System).

In-situ calibration of air dosemeters has been
carried out using the ionization chamber
dosemeter as a working standard that is
traceable to the national standard. Both air
dosemeters and the working standard are
irradiated at about 1 pGy/h by Cs-137 point
source, and the calibration is performed by
comparing the results.

We had been

dosemeters

in-situ calibrated 33 air

installed at  prefectures’
monitoring stations from 2016 to 2020. Those
ratio and working standard was in the range of
0.97 to 1.07. From the results of in-situ
calibration, it was confirmed that air
dosemeters installed at prefectures were
adjusted appropriately. Since 2020, we have
been expanding the scope of in-situ calibration
to air dosemeters for monitoring nuclear

facilities nationwide.

3P08 Guaranteeing the quality of ocean
monitoring

SANO, Y., SAKUMA, T., OTA, T.
(Japan Chemical Analysis Center)
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The government of Japan has decided that
ALPS treated water stored in Fukushima NPP
is to be discharged to the ocean. This action
should be accompanied by the enhanced ocean
monitoring for environmental radioactivity as
well as the quality assurance of analytical
process performed in the monitoring program.
Intercomparison between IAEA and the
laboratories which will participate in the
upcoming monitoring program is expected to
be an significant part of QA.

IAEA established ALMERA (Analytical
the of

Environmental Radioactivity) in 1995 as a

Laboratories for Measurement
global network of laboratories capable of
performing rapid and reliable analysis in
normal and emergency monitoring. As of June
2021, 194 laboratories in 90 countries have
been registered in ALMERA, and Japan
Chemical been

the

Center has
2008.
proficiency tests sponsored by IAEA is the
IAEA-RML-PT, which aims

laboratories that analyze nuclides such as H-3,

Analysis

participating  since Among

to support
Sr-90, and Cs-137 in seawater samples. This
time, we will introduce the results of the
IAEA-RML-2020-01 PROFICIENCY TEST
conducted in 2020, as well as a summary of

past results.

3P09 Measurements of local fields in
Cd.Fe;..O4 by means of PAC spectroscopy
with the 'Cd(«~""™Cd) and "Cd(«+'"In)
probes

FUJII, M., KONAKA, M.2 ITO, T.,
OHKUBO, Y .3, SATO, W.'?
('Grad. Sch. Nat. Sci. Tech., Kanazawa Univ.,



nst. Sci. Eng., Kanazawa Univ., ’Inst. Integ.
Radiat. Nucl. Sci., Kyoto Univ.)

In our previous study, it was found that ''™Cd
probes of the perturbed angular correlation
(PAC) method introduced into an inverse
spinel FesO4 occupy the A site, exhibiting a
static perturbation pattern due to magnetic
hyperfine interaction. On the other hand, the
HmCd probe in a normal spinel CdFe;O4
showed a nuclear spin relaxation. In order to
the

phenomenon, in this study, we investigated the

provide insight into unexpected
Cd concentration dependences of PAC spectra
for Cd,Fe;.,04, using the "'Cd(«'""™Cd) and
M Cd(«""In) probes. We found from the PAC
spectra  that the
temperature (7c) of CdoasFez 7504 is 753 K.

From this observation, it was suggested that

magnetic  transition

the nuclear spin relaxation observed at 773
K(>T¢) is ascribable to the nuclear quadrupole
interaction with the electric field gradient.
Similar results were also observed above the
magnetic transition temperature for samples
with Cd concentrations other than x=0.25.
Considering that the '""™Cd probe occupies the
A site, these phenomena can be attributed to
perturbations by the electric field gradient at
the A site. These results demonstrate that the
nuclear spin relaxation is characteristic of the

probe in the A site of the Cd ferrites.

3P10  Production of “’Sc for cancer
therapy by accelerator neutrons

TSUKADA K."2, HASHIMOTO, K2,
HASHIMOTO, S, ASALI, M.L
HASTSUKAWA, Y2  SAEKI, H.23,
KAWABATA, M.23, OHTA, A2,
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MOTOMURA, A.>*

(Japan Atomic Energy Agency', National
Institutes for Quantum and Radiological
Science and Technology?, Chiyoda Technol
Corporation®)

Scandium-47 is an attractive radionuclide for
cancer therapy, because of emissions of
medium energy beta particle (a mean energy
of 162 keV) and gamma rays (159 keV)
suitable for imaging, and its appropriate half-
life (3.35 days).
investigated the production of *’Sc by the

In this study, we have

4TTi(n,p)*'Sc reaction using fast neutrons from
"Be(d,n) reaction at the JAEA tandem
accelerator and the CYRIC of Tohoku
university. In this presentation, the production
activities of ¥’Sc and the impurities with 15-40
MeV deuterons will be reported, and we will
evaluate the suitable deuteron energy for the

production of #’Sc.

3P11 Study on the electronic state of
lanthanide endohedral metallofullerenes by
HPLC analysis

NISHIMURA, S.!, AMEKURA, K.,
AKIYAMA, K.'2, HABA, H.2, TAKAMIYA,
K.3, KUBUKI, S.!

('Grad. School Sci., Tokyo Metropolitan Univ.,
2 RIKEN, Nishina center., *’KURNS)

the of

metallofullerenes depend on the number of

In  general, electronic  state
carbon atom forming fullerene cage and of

charge transferred electrons from
encapsulated metal atoms so that HPLC
retention time of these metallofullerenes such
as Ln@Cs, with same charge transferred

electrons are almost same as each other.



However, the results of precise HPLC analysis
by radio chromatography show the small
differences in HPLC retention time between
each Ln@Cs,. Recently, we reported the
precise HPLC retention time for Ln**@Csy*
(from La to Ho) and the possibility of the
difference in the number of unpaired electrons
in the 4f orbitals affected on the electronic
state. In this study, we tried to obtain more
detailed knowledge of electronic states by
conducting thermodynamic analysis of HPLC
analysis.

The HPLC retention time of higher fullerenes
76, 78, 84, 86) were

developed on a Buckyprep column as a

(carbon number:

function of temperature. The differences in the
slope caused by the phase transition of the
stationary phase clearly observed
between -20 °C and -30 °C from Van't Hoff
plots of obtained HPLC retention time. In
addition, the HPLC retention time of La@Cs»

at -15 °C is found to be larger than that

was

observed at room temperature.

3P12 Precise and rapid 24U/>%U analysis
of rock samples by mass spectrometry

KURIBAYASHI, C., TANIMIZU, M.
(Kwansei Gakuin Univ.)
Uranium is one of trace elements distributed

in the Earth’s surface, and also released into

the environment through the nuclear fuel cycle.

Their origin and residence time are assessed
from U isotopic ratios. **U/*¥U isotopic
ratios are often used for radiometric dating,
but they are also applied as a tracer in
With

development of mass spectrometry, 2*4U/>%U

geochemical research. a recent
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ratios are precisely and rapidly determined by
isotope analysis compared to the conventional
alpha spectrometry. In this study, isotopic
variation of 2*U/*®U ratios was analyzed
from Permian to Cretaceous limestones by
MC-ICPMS to evaluate degrees of the secular
equilibrium condition. Limestones in closed
system for over million years were estimated
to be in the secular equilibrium condition.
24U/*8U isotope ratios were determined after
the through Fe-

chemical purification

coprecipitation and  anion  exchange
chromatography. As the result, a precision of
about 0.2 % was obtained with approximately
2 ng U. Moreover, 2*U/?%U ratios of the
analyzed limestones showed the almost
secular equilibrium condition, and they can be
used as a working isotope reference for

geochemical studies.
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