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DKM EEAHIEAZRAS L, 25CTiRE D Lz, KHHDO& M
J& ot DY % ICP-AES THIE L. o BlfRE# ik L7z, No.4 Cr
[#5R] %8 10T MEAGEHYE O N, 3 %E T HFC e I oo
R LR o M ER N AT 2L L L, & vos
SEAH SRR T UL, A ERIE O No.6 % V=54 YTK)S(Y'L
2, St OB ME STz, DEtE ROz L A 1.58 ws Fkofk
+0.18 £ 72 . PFTOUDA ® 6.08+0.25 ®J 1/3 T > A A o
oo FEM 7 Hh HIMERE ORI S B OMBITRETH D, s 00T
[BFE] ABFZEICENT, A= P L AR L T ES EET YLLK .
ST=ZH - FaRrgaoarr I (B ITE  &#H W)LYK”’
L EFET, A NN

[ &% k] No.9 NEtes

1) R. A. Sachleben, et al., Sep. Sci. Technol., 32(1997)275. Trxxrx™
2) K. K. Gupta, et al., Solvent Extr. Ion Exch., 21(2003)53. FF FF FF FF

3 KRS, AR, SRS, AT, % 58 [ RS e ol
FbEHEae (2014), &= PFTOUDA

1 by HH A1 ok Al

Investigation of selective extraction of Cs, Sr by using solvent extraction II
SHIRASAKI, K., NAGAI M., SAKAMOTO, K., YAMAMURA, T..
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1A09 gy

GRALKBER |, HALKEE 2, SCILARBEM °, HLAJCHR 4 RAL KB
B 5L SCILR SR O HALKAIRT )

O/NFEIF—IC | ABFHEE ' WILHEE 2, AR . SRS >4 ik
B, FHEERES. MRS Y e AT @R, R
T WAL WS EART. W

(##E) WOEREOLEITHREHICE T L TiTbi, BRZICITHE OMBEO AnEb
DITIFEALERY, 2O, HOPFIZEYIAENTZHEDE L. ORI
RIBFEHR DB DI AT E ORI L 72D, F-WFEIC L0 AR 52
BB, ERERAEICSEN DA MEMEICLY . BV IALOREE 2B+ 25 - L
MTEDH, KT, BARREDRRZWIZEEND Sr-90 & Cs-137 DN S |
Sr-90 & Cs-137 DEBRBFEH N E U ¥ ~DOE Y IAHZ DR ZELIZ OV TiEm T 5,

(EER] oiralkl s L CREMMEFOEZ V2, 8B5S R F BT O B XN
AMBSETHEY 28, BHIATHEY U 28HZHRM Lz, FHEERTIX, A, BHUSOH
U UNTE DR T2, BB BURE 0 22 R AR B SR 1T A M5 2% 30 pSv/h, B M
N 1uSvh THo7z, LA EITHEE S L ICoE L, 20 52 Bk - 5ol - )KL L
7o Sr-90 Id. FIERYERIEIC X VLB L 72 %% 21K BG2n H A 7 1 —GM i Hi#s & H
VL Y-90 DR AR Le s b 2 W B ARIIE ZITWER L7z, Cs-134, Cs-137 1% Ge
PERRHABRIC L VLT O A0 LR B 2 VT y MEIEEZITVWER L
72. Sr-90. Cs-134, Cs-137 O JAFREIX 2011 4E 3 A 11 BICEEMHIELZ, Bt o
Cs-134/Cs-137 lLIZI1ZIE 1 ThH o 7=,

[(EREEE] A, BHIAZTNZFNOE TS O CaBHEH -0 O Sr-90 ¥ B 1L FH AT K
B E L7228 T 62.0£2.7 mBq/g Ca, 25.3+1.3 mBq/g Ca, FH#&R IR S -t C
F T 235+5 mBqg/g Ca, 86.7+1.8 mBq/g Ca TH ¥ . EREUM A4 D Sr-90 (2 X 5 {5 4R
MERBL TWe, £, BV OWOIEE B SV IEIZ Sr-90 JBEZ 25 Z &
THEAKIZ Sr-90 OV AL NEEIM U IR F 2 BT 52 LN TE T, Cs-137 JREIZ
OWNWTHWDHERILHETHD Ca EEYLNZVDOEERT, A, B EAZNZENOHE T v
D Cs-137 T F AN S N7 23T 8.06+£0.07 mBg/g Ca, 2.07+0.02 mBq/g
Ca, FHHHICIER S NZHIZHB W T 6.62+0.06 mBg/g Ca, 1.01+0.02 mBg/g Ca TH ¥ |
Sr-90 & [AARICEREUM s D Cs-137 (12 L A{H %R A KB LT e, Lav L., Flai
WCIER SN & FBICR SN ICB W TREE O Cs-137 BENRHER I N,
FHFE R TR OTE T LI IZFET 2RI ITILEIRE D Cs-137 BEIET D03,
ORI ZBREL THHOAREERIC Cs-137 DWFEETDH Z ERNMRENTZ, 2D
ZEb, Sr-90 LR Cs-137 TR DOIAKZIC BT O M & FIFEE O BLY A B3
bHEZEZLIL, 5% Cs-137T Dl ~OIR D IALBEEZH LN T HILELRD D,

Analysis of time-course change of Sr-90 and Cs-137 in environment by radioactive concentration in
teeth of cattle as an indicator

KOARALI K., KINO, Y., NISHIYAMA, J., TAKAHASHI, A., SUZUKI, T., SHIMIZU, Y., CHIBA, M.,
OSAKA, K., SASAKI, K., FUKUDA, T., ISOGAI E., OKA, T., SEKINE, T., FUKUMOTO, M. and
SHINODA, H.
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MBMTITIUDNLDTIF/ A FREDBHED

1A10 (RAEKBE T ', ALK Zemr 2. RKBE L)
OFBIEE ', M2 KL KE . Ex Kke, EEEY?
1. &8

2011 £ 3 HIZHA L EmEH R BB ER T —REMIcHAMZELR L Z
S VIBREIARR L, gEE ChLI VA IR AR a7 — N P OREEM &K
LIRELT 70 R Lz, AR LEBRET 70130 7 S REH Ry Ofic 2 b7
HEEGHERMSO~ AT —T 7 F A REGATEY, ZTUNRIEFRERHKE L THE
KENTMWAKEEMT DL T HOERPIRE LIBERKE R >T-, RERIZEWNT
K ST AR IR 2 RGBS . A A EEZ Tl WK DO 28
21 WEBEPRNTAILENRD D, AR TR A ERICHEVWEKRT L T 7T /4
RTHDNp, Puu AmB L OB RAERYD TH D CsDE L —F—%FEMLZUO, &,
WEENBILSNTERT D Zr0, 2 EESE D 2 L TREBRET 7V 2L, Zh
EUABIOMAKICRIET D Z L TEEMOWEK LMK TORHEEOEWEZREF L
77
2. EER
2py, *Np, **'Am, P'Cs P L—H—ZHFEM L7 U0, & Zr0, & HskIC CTERES L.
Ar FEPH&. 1100°C T 18 FEEEVLER % Z L L 0 BT 7 ) 23 L 7-, i
L7-BHREL T 7 U 40 mg 2R Y 7 u B L U K58 I T B Ve AR B /0N i X R BT
FEICTERB L 72K S L < I3k 10 ml (2218 L(EWKE - 4 g/L). IR & D 2R THIE
DOFFHM@ B~1 7 A)ikE 5 L7, RIEH, ABZ AR 045 um=hekro—R7 ¢
VA T WD THEIESBE L . WIS 2 ITM ORSEERZ VT 100 ml IZA7FR L, MCA f+F
Ge P EMKRRH[EHNCTH U ~HAXT b A NV EFE L, Hor~BAX7 b
HIEH, R 20 ml Z26H L, KBV~ U o A LIEICT I 0 7 v 7 7 e ek
ZIERLIL . Si PEEBRHBICTT VT 7 BAX7 b A Y 2EjEL CTREFEREZRD
77
3. fER

U0,:Zr0,=100:0, 50:50, 10:90 O & HEAELT 7 VBt 2 AKIZ 1 » ARELZED
TT7 7 HBAENGRDTE U OWHERENREZRICRT, EHEZ 100:0 O H OR
BbHRE<, DUV T10:90, 50:50 DIEE 2> 722, BIEKR T OWEE 2 TH D E 100:0,
50:50, 10:90 DIEE 72 o7, ZHIT U ORIEERF O URENKRE LS Ro TN DDA
FERIRIE & DR HER O ERBRALNTNS - & —y gmkR B0 B ELRE

ehEEZOND, U0,:ZrO, [ 100:0 50:50 10:90
RETHE, TOMT 7 F /4 B, ik,  [REEMN]| 026 0.13 0.26
WAL AWHROBENCELCL#ERT S, LEEM] | 3.4E-05 | 1.0E-05 | 4.9E-06

k. RHFZEIL. B R R E(S) THRIR B FW CTRAE LEEEY OS2
LB « JLG5 o AT AEESRIC AT T2 F AR ST ) (24226021) DO —Eg & LTl L 7=,

Leaching Behavior of Actinide Elements from Fuel Debris
Hirano M., Kirishima A., Akiyama D., Sasaki T., Sato N.
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IAqq THEMAE InEF—TLE D0 LAY ABFEABABED
BESKEN

(—BmE . SRR T 2 5URE T4 %)
O/hMmybdm ', i #2 RARZS®

(ZUOHIZ)MAL S (ZnO) T E K & LTORMARER SN TEY, ETIER F—TF &SR
72 13 B ECBMES R AR T 2 RS &2 OEICET 2N ED LTS,
Fxix, Min—"MChHETr—7 L5 vy HEEBIAHEBPACHEIZ LY ZnO FIZIHE F—7
SNT=ARH Al & In DK T 2 RFTEEZ X TNAH[1-3], ZTHE TOMIRIZHNT,
ZnO FUZE A E 72 100 ppm D Al & 100 ppt O MIn(—="1Cd)N EH B & FEH IS A 2R IR T
CHBEDLL TR CORMIIC LY BFTMICEE L TR AT HEBAH SN,
— 5T, SERENER SR B2 B TR T 5 2 L2k n 23 Al 2> 5 iR B
THEWI, HAEYV A NOBMMBESEMEFEEBIILZ12,3], EDICZEDHROERND .,
Z OIREEROS I BEE S ENMEWEREFK T TOBMIRIC LY Zn0 OB EILN KT 58
RICHEREND Z ERNbrotz, AW TIEZ OMEEOKIEZ X0 SEMICEMR T 5720,
B8 CHER/ YR =— U 27 % L7- 100 ppm Al-doped ZnO % Fi % L T n(—"1Cd)
Tra—7%HWTPAC JIEZAITV, MRBEEO R KA MEZ R AT T — 26| RSO HEEE
Ba RS o7, S BICHEERORERTFED B RBEOTEHEIL= R LT —2 B 572,
[3£8&])ZnOIZ AI(100 ppm)Z ZERHIZH T HEFHAKICIC L > THEA L, o zilEHT
WIndEFRYAIR 20 F L, 28R 1373 KC2RERIBESE L 7=, BESL L7230kt 5 B A2 & 61
7211123 KC1~25HF B BERL L CE N TN EIE CPACHIE &2 17V, fREESG O FEEK A7 PE
AT, BN AT MIVEMBHT LIRS 1123 KICB I 2RO EEEx %2 R
b2 Z LT Lz, D ORBHZ DWW T, BEZEH873~1148 K T4 BESL L 72 H D
B NENEIR CPACHIE Z17V, MREBESS DIRERGFEEZR T, o AXT ML
DFEFTRER NG | FIREICIB T 2 RSO EEEHE RES -7,

[#EREEZE] Fig | XMRBERS O E ER 2 BNBLRE oW EIck LT ey hLbH O
Thd, FZ207ay ML, Tv=020XEHWTT 4 v 7 4 T &4T, fiRHf

Bt DIEMEAL = RV ¥ —E, % 0.72(6) eV & WLFE S - T —
Too fRHESCG X ZnO DEEFZE LRI FHE S h 5 Bl f

RTHDHI b, ZOfEIT ZnO Ok 22 FLIE Ak = ‘

FAF YT BETHL L EZ NS, Hiak 107k

BIL Lo THRLREMEELBRT XL E—DE = |

(0.8, 1.0 eV)BARERMIZIT VT &1, RO ZY «mﬂ ;

PEZ R L TV D, ARIER TIEFEOEBULIRRE D IR

X EBEZENST NI NIEZ CREEOERZIT- [
THOLNTBBEEILBRT L —DfEEZ R L, £ 107 b R S T
XD ZnO O Wk 325 LT Rl 72 o 55 P S 771 104T (K1)
WZOWTiEm T Do Fig. 1 Temperature dependence of the
EEEN rate constant, k. An Arrhenius
[1] S. Komatsuda, W. Sato, S. Kawata, and Y. Ohkubo, J. equation was used for the fit.

Phys. Soc. Jpn. 80, 095001 (2011).
[2] S. Komatsuda, W. Sato, and Y. Ohkubo, J. Appl. Phys. 116, 183502 (2014)
[3] S. Komatsuda, W. Sato, and Y. Ohkubo, J. Radioanal. Nucl. Chem. 303, 1249 (2015)

Atmosphere Dependence of Formation Process of Oxygen Vacancies in Zinc Oxide Doped with Al
and In Impurities
KOMATSUDA, S., SATO, W., OHKUBO, Y.
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Bt EmEAhIC T/ BERELTERLEHFRAERI Inln,0,
(BRARFET!, —MEEH2 HBEKH wKREFHEY
OWRE W' ARAHEDmI 2, LEEES KAGES

1A12

[IZCHIZ] ARMED n BEERE L COMEZ b Si{biish (ZnO) 1. ITO 12t
HIEEEMEM B E LT RWICER SN T IHE TH D, ZnO 1AM OEMIZ L - T
W R ERCE LR EMENKE S BT D720, R OFEMEREEZERET S 2 LI,
YA EZFE T D9 XA TARARTHD, AIXINETZnOICA T U LE R
WL LTHML (In-doped ZnO), ''Cd («<'""In) 725Nz "'cd («'"'""Cd) % 7 n—
LT Dy MEEAFEE T Zn0 T O In DFFTERE 2T X 72[1,2], © OfE 5. ZnO
HCARMY) In DEAOHEEZ K L, MRy A4 XTZn0 FIZAELTNWDZ &N
HoMNhElhot, BE)Y - OF#MNL, ZOFBERS AR VALEMICEBIL -
LOTHDLEMHMELLE, 4, EREREBEENBEIOEIC I 28mHEBRELERA L
T, WBEORFEICKII Lo THET 5[3],

[2E&] ZnO (2 In (0.5 at.%) ZZEXHICH T D EFLISIC L > TEA L[], AL
TS B v " O MERR AR A T L, 1373 K T2 BERBERR L T ''Cd («"'In) 7
n—7OEEBAMBENEZIT o7, SHIC, AVRXLOEEE LA VT LB
R 74 (Cdiny0y) D KREZAR L. O FETEIHAMBENE LT 25,
In-doped ZnO DA D AT MV EFHBP LA - NGz, ZOfREE2Z1T T,
Cd NEFEF 1 6 BN O NEEY A MCHFEET D IEA YR AMEEZBRE L, 5L
FIZX o T A X —WickEL SN EICBITS Cd EfiE COEL DA % R
b0, EBRMEE LT,

[(#EREEE] Fig. | ITHEEREL SN2 CdZngdngOyy 7 7 AKX — %57, In DR
RIBERBERINTND LN ERROERMRZN M I T ALY =V A4 XEAK
FELTWD, CAA A ZhOIchiE L ClesHE
6 B D\ A E CHRE LA R, a=0.8775
nm BELPu=0250 CRECHEEZ LD &N
ol, TOMEICEBWT, CdJRE LB T
DEZAB & IEFFHRENT A= nk T TN
AL A, V.=595x10" Vm? B L
n=0.091 L7257, ZhbOMEITERICEIT
FRENOERME (V..=6.109) x 10> Vm? I &
U'n =0.103)) t#EEo®RmPETELIL &L TW
Lo TORRIT. ALY TCERBEENPHBRRENT
W72 W Znlng Oy A8 ZnO NIC B W TR 1 X
TR ENTZZEE2TRBRTHHLDOTHD,

(5 & k]

[1] W. Sato et al., Phys. Rev. B 78, 045319 (2008).  Fig. 1. Schematic structure of the
[2] W. Sato et al., Phys. Rev. B 86, 235200 (2012). St Stable CdZnglngOus cluster with
[3] W. Sato et al., Phys. Rev. B 90, 235204 (2014).

First detection of a missing spinel Znln,O4 formed as nanostructures in ZnO
SATO, W., KOMATSUDA, S., YAMADA, Y., OHKUBO, Y.
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1A13 EEFHRFMANLEICELS IN0 BEREEFICHEEIT 2FHMKE
DIRREER T
(B RBEAMAK ' BRRFEEL . @ KRET °) OTF/K5LE ', FRERD)
IR 2 R

(#E] K& ERILYE L THLNLBLERZnO)IXTEXEEME L, TOH
FEITEATHDL 20, BT AL ARLEWHEM L E~OIEHABHFHFS TS,
MO ZnO X n B EAROHE ZFFO0, ZORFE O — DIk EOEE TRAT
HKFENRF—L L THET 2 ZERERSR TS, — O RMYAKFE T EHZETL
(V)& 7 —ua Bl NI XV EEIR(Vz,+nH - n 1ZKFOE)Z R L. ZnO F1 T p Bl
BEROMEEOHEK 72D Vy ERIEHALSEDL EEZLNTWVD, - T, ZTHHD
R KFEORE, DEVXF ¥ VT HEEOLNESBEEICHEEBERITT EEXD
N5, £Z T, AWFETIE, ZnO HESTORMPKEOREBLEL IO R —L L
TOKRBRLZEAB KM OFE OBHZ BN E L TEREIT-72, AENEL ZnO HAEHIC
KFEHEA L. ZORIE TOREYKEDGEAERBE DB 2 FEE M E 722 7L % 5 ik
T T & 2 W57 7 1HIRFF i 43 615 (PALS) T1T - 72,

[EER) KIRKZEA T 7T 7 MNE g i - TERE IS B AE S (1 x 1 x 0.05 ecm?)iZ 3.5
MeV @ 'H % BB& L 7=, BETEREIZH 7mm® TH O BRI 2.1 x 10" /em® TH - 7=,
BFoONTZGEFFMART M E/NS B ERBE LTEEFEmMmn Oy & RERZELL
EHELEEHMo SR DR L TR 5 2 & T, FHin & iy si o 5 22 1A K I
DRESXBREICHTHERESGT, S5, AHHKFEORF—L L TOHFLEEH
W20, BRCEERNEEI T 72, £/, 'HE—LZBE L2%, 1 oS
T == T ENERITV., 22 LR I O IR REEAL & TR T,

(R L&) VICBESIRE I T DB EFHMOLEIL 2R, BEETO o OMEILE
BRIV V, + HCOBETFEMTOHDLEEZLND[1], T T W TZFE D K EL
BRI ER IO, AEHHFIZBEICKERRAL T Z ERFE EBEbh
%o METE. tae DEEMD D, BREHZ X 2B N R S 7z, 120 °C O BaSL T Ok
DA B, ZOARRENX 300 °C TORES £ THEFF STV 5, A I 72 KFEIXEGE
BIZL Y —8BIX Vo +nH 2R L TRV, SHICHERKELOBRAICLY V4+2H B
FAELTWD Z ERRE NI,

400°C LA LTl o, niticHFmomam ¥
BT D0 OFEEIE Vi + 2H D Vg 307 ¢ (oA
FH ~OAEOREBRTHD EELDL Sw® o o o O o5
N5, £10. o OREIMILZELOEERR gm o o o o ol 7
L TWD EBbind, K5E&E T, gmr

BRRAY RIE OSRGOS R 2 M o m

BESE AT, Zn0 WO RMmARE e 0 2000

CE P %/El\ ) ﬁ? %ﬁj\@*%j;s J: U“/%}L 2 @%%5@ o 0 l(‘)O 2(;0 3(;0 4(;0 5EI)0 600
%’5 % %gﬁ A o Annealing Temperature (°C)

[1] G. Brauer ef al., Phys. Rev. B79, 115212 M1 Zn0 ORABEIEAT HHE 70O % @2k
(2009). BYOOSELOY U RVITEFRIOFMGE LT,

Annealing-Temperature Dependent Interaction of Vacancy-Type Defects with Hydrogen Impurities in
Single Crystal ZnO Probed by Means of Positron Annihilation Lifetime Spectroscopy
SHIMIZU, H., FUJISAWA, T., MIHARA, M., SATO, W.
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1A14 ZHRELY FL-ELAOERBIESFEZLOEEGEFMH/B=ZAR
VAILNAODREEBEBEARORFMmES Yy T/ TSy TEFE
DARNDT—HRHIZEKDHE
(KEIRYL HLUHY—FEZ—2 HAK?

OB — 1. /IARE T dARBRZ > JIRE . JugEEs . &l & &% £°
[BE] 2 oD Fe*L 12D Fe% 1 1 HIZH D8k =80 & 7 A v 22 BFRREE RO RS & I3 A A
BESY T Sol ZHLViATe (Fe,0(C4F5C00)4(CsHN), + Sol, LAF F5 -« Sol &EREFL) . Frk & 1% Z OIRA K 1l #5
ROBE RIS T v 7T T o 7)) 8% Fe A AN T =3I L 0 BFZEL CT& (1, 2],
BIL F5 - CHCLLIZ 2 DD % (RGMRERITHR) 26 L. ﬁ%’%b‘fﬁ%ﬁﬂ%ﬁéﬁmik%<
HBapnZ bafE LBl ARIZIMVAEFNIHEHBE S 2R EOBEICEREZ DY, 8=
OB ENR TSRS E2 Co X ICHET 2002 U 5,
[EB] 2°00%F. 2HOABEAKS D LIREFEROAGMIE, A AT 7 — XRDJE IOV TIE
xR EEBY THDIAEOREETHEMTIT X EBEROLOLEFEND, p-F L L1,
4—-—bval) rEREL LRBOFE, 2207 — KK XRD JlEN BN T e bz,
[EREEZ] 5 RAKTMEERRT, AANRNY T =K THLLNZ o8 T MiOEE & . XRD
WEThrofdRELZ —EX (K1) &Lk, ZORTREFES S, 2 200C0KMl&h 5,
a7 1] @i (R A AANY T —WECRFMT F T v 7 (Feb 0 TRk > BB S H, KR T
. R R Ty (Fet' & Fe MBI S U7 dRAE) MBS D 24 7, [F4 7 2] @i (RiR) <
HRETH, R T o 7 LTBBlSN 22 A4 7 THD, MIIZRINDIZRAEBHZIODWTIETRTE
- R XRD BBME S NT=n, AEEAR, MR, HDOVIERECTE o7z b DI 3 pEINTE,
AANRGT —HBHTHEAT 1 EINTZLODRRFBIFFAN R RNFERTHTZ (K1 ORKBROEFF).
AT 23 RFmBFRSAFTLERE (1 O_EROEFE) LERBERETE RN b0ON 2
D (k. #xFl) ThHhol, NHTWMBRERTHBDER D FHEEDEWIL, 3 >2DO8kA 4 v NIEMIZE
“AFEE (SFER) THH, bz dFnTtnan (RHHFER) ThD, SNHFRRTHDHE, ¥

T Lok e S *Hearm | mEms
< —_— BTG . 4 v F5* 3
—————— e > .
e X B TR St |— = F5.S0l
RTZ LN, 0 i &pl Sol=vUrpnia
P Uuﬁ BiEm HHE 20— v RLEIL. YT
KR : B\ EEE X 44 |:> H-#% XRD v onmA LR
e . (FED
THWRLE | MERHEE | | OHBEXRD ¥ s
A b7 =]
B R PABRO)
B WThH 5.CH2Clo
SN F5.4-°01Y) Lo+
B o &
’ (TR TOHEERED X A7 A2y bILOIBEEFE. #3K XRD (FB) H. FEfiahik.)
D [T,
H1. BEEFAEZ=AAR 2 7 LG oE0SHEEIHERE0 X 259 74kl XRDFEEO—HER., f350EH
[11.Y. Sakai FAd, XA T—GRTRAT ULCHESh, ZiE - R XRD T G&F (Hexagonal) THoRBERTHS, =
1 SERAL S EEMIRA T 2TH Y, B8 - K XRD THIHEF (Orthorhombic) TH-IbOTHS, AT 1. 24
et al., Hyp. 72, % ENIML TEANESREE L,
Int., 205
(2012) 1 ; [2]. S. Onaka et al., Dalton Trans., 43 (2014) 6711 ;

[3]. /MKR®E &, 2014 HAKKILFRESTHEIE (1B03, A HE. 2014.9)

Moéssbauer spectroscopic study of valence-trapping/detrapping in mixed-valence trinuclear iron
pentafluorobenzoate complexes, forming two polymorphs and having crystalline solvated molecules
SAKAL Y., OGISO, R., NAKAMOTO, T., KAWASAKI, T., KITAZAWA, T., TAKAYAMA, T,
TAKAHASHI, M.
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MRRE~REEBENICE T 5EERAEFHHE 3Cs DEMSIH

(YRR LLRL', 1 RKAIT 2, BRESRFFHANHF 3. &RKBRH & 4)

O BAFHE L BRI T R 2, SKREE—RS L REMM | EEEIL L %E
it 3, SREFDF 40 IIARBUE !
[FFoEE & - BIY]

B[ B 1A S IR VB 2 T & LT, AR IRIB R ICiALE 2 — il Th D, Fx OFATHISE
(Inoue et al., 2013) T, & &R F FHH RO UM o v ATTE Y S FUT R R - 23 Pl 87 ) 1| 2 4%
mLA ﬁ{@ CHAVIAATEZ EBA BT o7z, AWFFETIZ, BIEER) A A~ in =~ a
DHEFEMIZF51T D 134Cs, 1¥Cs DZEM AR L OE D EEE L RTT 5,

(?ﬁﬂﬁcﬁ( . &&ﬁl

2014 4E 7 AT R BF) 1130] 387 B A £ T o 6 HiuS (M5 A-F), 80 m 7484 =T 7 s (M
FG-M) OFF 13 (K1) IZBWT, AI AV y X Z A VPERIEGRLZFEHAL, 10om =27 %
BRLUMETIem EIZH v b Lo, &RKFER/NE TFHEE 7213 Y% e i kr~) o
Ge AR HMWTAERAN Yy 7 7T 0 0 Ry BITEIZ LD HCs B L Cs IREZHE L
7=

[ER - BE] — _ Offshore " Coastal

90 DK+ 43 2 3 2, wsdrirz s
3WTRT, HA A-F OFE (0-1
cm) TlX, B SHE~E
4Cs BUREIREE S35 (K
2), FRIZH DR OMA A KE
(0-1 cm) (2B 5 ¥4Cs X
KR (Kusakabe et al., 2013)
E0b 2 MLl BRWeA s, K
MBI T DR LD b —
BE< . SOITMENTND e, wumsnmmes
BICs BB L BIES 10 cm E  me i AR R oRR i
THELTWDZ R Lk  (EERIYIULTEQUIDERERE)
o7z (X 3), 2015 4F 7 H OFRAMETIX, BRI Oca Fuiic, 73 =2 7 ERedRs 26
AL, XYVRHEHHIZES 20 cm BRE OB 2R LTz, AESTIE. ZRHO/RRD
B THEm T 2 TETH D,
3CH#R Inoue et al. (2013) Appl. Radiat. Isot. 81, 340-343 : Kusakabe et al. (2013) Biogeosciences 10,
5019-5030
WEE « M RURHEREUC T Wici2uniz, BB ORENIZEE . R L OSRMEA OBk

ICEH N2 LET,

Spatial variation of the FDNPP-derived '**Cs in coastal/offshore areas of Niigata
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1A15

Mes (Bg/Kg-dry)

Depth (cm)

0 2 4 6 8 10 12 14
13405 (Bg/kg-dry)

39



1A16 EKPOEBHF RO LY LSRR
(ROKER ', BUORRZER 2, BORT A Y h—7 BURMERER )
SR SRR 0. REIEE . AU FREELK . SiEER

[IZU®IZ] 2011 42 3 A 11 H O HALHIG RFEREFP R IZ0E © R3S — R Fi 0BT . BurE
UL (Cs) MEREHICKEICHT SN, BEPE Cs X HEICIRAE Ltk B T8k 11
RSWAE LT Z ENRFHILTWD, B T ARG LIR30 BRI HHE~ S BAT LT
TR, HERET 2 23, TLRERI - DT AGEFRORL -1 T Cs ORHEITE LT o> TV, K
LTI 2 OUEAK T OPLFERL -0 1 36 O AK o ORRIBRL 112 & F 0 5 hdE Cs Dbk
REA I HNCT 5 2 & T Cs D ZFEN AT 5 Z L2 HIE Lo, 20701, EICU
B IEER, EXAFS 15, EAMEE X B (STXM) Z2EEMWeotr21To7z, i, A
B OFBEIZGE B LT 217 5 7212, Wbk R THEW & 53 fif U 72 30RHI k- 2 /00 & itk
Wiz, BRI E K EDORITOD Cs DZEENZ I SN T2 2 L 1d, MEHEREY)CUEEH ~D Cs D
BATE&ZTHMET 5 ECTEETH S,

[FEBR) BN & B — 555 & B HK 30 km T/KI%E 120 m OIS D VEED 8 m B LY 20
m O S TERHL L 72 EBERI 1 (2011 4F 5 A BEEL) . JRFED B ~K) 20 km O/A / 5 CTEREL L 72 1ff
PR ORRERI 7 (2014 4 2 HEED . 0RO B KOV TERE L 7211 O R&#E kL1 (2015
5 ARED W, F9hER 1 & REBRERL 120 L, AKRFBREOWELZITo72, £
7= ENENORENT, AEH O RERTHE O S DOICK LT, 187Cs N L—H—Z RN L EHR Bl
Ka % RDiz, 612, 2D Cs MNKAE LR HI12xfLT1 M@ NH,Cl # Mz 75812835
Cs DEIEHRDTZ, £7-. 25D Cs WaERLH D Cs @ LaWi i EXAFS % Photon Factory
BL-9A % %\ BL-12C Tll7E L7z, STXM % H\ T, BRI - ORE HEEMICR S ST
BRI O3 & BREFL Z[FE L2 BRI 110 b & b LA LTz 137Cs (19 1200~1300 Ba/kg
Wi b)) ISR LTh. AHMOSREI% T, 1 MO NH,CLIC X DEHEREZITV., FL~v=17 A
PERRR AR L D HURREIEIZ L - T, 137Cs ORI EE T2,

Ui 5 & B22] hBekr 7 O AR FREIL, ROANEESET L, L T Iicon THEY
WS TN ZEERLTWD, £io, OB CHAEMOSFE% T Kal3m Lz, Zh
X, AL > THif-~D Cs ODEDHFESINTNWDHZ EERELTWD, b, A%
SR UTERBE G, WE STz Cs OIRMHHEME T Le, Zhux, AW mfiE S ik 7ok L
TCsNEVMSMAEINDZ LETE LTS, EXAFS JIEIC L - T, AHEY O3 E% TIIN
EgE AL LTk SN D Cs DEIGBIEZ -, ZhiE, Cs DBM~DOWE 2 AW IE -
WIZEEZHND, STXM JIEDFRERNG | TRERLT- R OXE LI A 5 > T D H B SR
B (ZVAREE) ThHZEERRFE L, o, RiHICiiiNL7 Csix 1 M @ NH,Cl THifi ¢
8, ERERIIC b & b EWME SN TV BICs XRSGMCIiIitl T& advo 2, 2, Kk
KA1 o> 137Cs 25, N L7255 D Cs KV A LHMMITIRSBLAE SN TWD Z & Z2RET 5, 2
D OFERIX, WK OILRERL I HIIICE Tz 187Cs 23, MEEEICREAT T 2 LLRiD> HEE
SR FHICEEN TV Z L2 ERT 5,

Chemical species of cesium in suspended particles in seawater
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Study on transport behavior of radiocesium in the lower Abukuma River after the Fukushima Dai-ichi
Nuclear Power Plant accident
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Relationship between radiocesium interception potential (RIP) and various factors such as cation
exchange capacity, specific surface area, organic carbon content, and mineral composition for
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Spectroscopy of low-energy conversion electrons to investigate the deexcitation process of 2*"U
SHIGEKAWA, Y., KASAMATSU, Y., YASUDA, Y., SHINOHARA, A.
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Fh. BECHRESNE P "Th b O T EHRT 2720, 0K LAk
O 2" Th 3k &2 AR T 2 7 o I Bk EE 4R 25 1 (CARP) [4]&1ER L7=, Z 0¥E
ZRWT, PUBERENS MgF, 7 7 A2 ML KB4 L7 2" Th #EHC R L T
LA THEZRATZDOT, BETEHZTOERLEDETHET D,

[1] B. R. Beck et al, LLNL-PROC-415170 (2009).

[2] X. Zhao et al., Phys. Rev. Lett. 109, 160801 (2012).
[3] H. Kikunaga et al, Appl. Radiat. Isot. 67, 539 (2009).
[4] EMERM, 25 58 RIS LT FEma. P10 (2014).

Search for the vacuum ultraviolet photons emitted from ***"Th samples

YASUDA, Y., KASAMATSU, Y., SHIGEKAWA, Y., TAKAMIYA, K., OHTSUKI, T,
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1B05 F7=L(Db) 7 vitWEARDREIZHITIz HF/HNO; KiF&ES
[2#H(T2 Nb, Ta DIEA F O RKEEER
R HHE ' RBCRBEBE T . HHBRBEB RS, B R Y
OB ' KEEFCE 2, A B8 RS . AR LZEw S,
KIL—8L°, /IRAR T4 PEER L EHAMAN . EEMH
gt ' nthsr L kBEm— R

(8] cNETHAXIZIRT =T L0Db)7 v DfEA A4 o ZHAFEFEZFH ., 14 M HF
KEEH CIEFREITLFE TH D Nb, Ta LD HWEENKWNZ &, 0.03M HF/0.1 M HNO;
KV CIEND I L7 %8 % Rr T 2 L 2SS L[, 2], L LAaRE, SIE
JLF#E., FEIZ Nb X HF BESCERMEEIZ L » T7 bR A v 7 v {b sk U5
RLERE TR T D72 0[3,4], BAICWERDOMEN S Db 7 v bRk O M H % Hea
HOIEHLV, ZZTHRXIE, £ Nb O F T 7 v {bWEEIK(INDOF ) 6 7 v b
BEIR(INDFo] . [NbF, 1) ~DFE K G [3,411C 3 H L=, Db (2%} L CIREED SIS BLH &
ALIE, Db A X 7 v bMSEIR DB HEE TE 5, AL TIX, ETVFERE LT
Nb & Ta DFEA & ZHERZIT UV FFIC ND DRI OWTHEIE L 720 THET 5,
(RER)A + i 2 o 7 2l gs E #HAF AVF 4 7o b icB 0T, Th¥h
"Zr(p, xn) S & " HE(p, xn) K ESIZ Ko T PENb & PTa AR LTz, A A U RHIEIC K
DR N L —Y—Z2FB L=, b —Y—%ETe 1.0—24 M HF/2.0 M HNO; /K& 3
mL & [EA A4 22 E (=212 MCI GEL CA08Y) ) 50 mg & —EHMIE L 5 L7z
%, 30 MmO DBEL. KEEEZ 1 mL B L7, b oREHIE £ D ENb Oy
M7 BN P Ta IO X M2WE L, ohfREk (Kol #238H L7z,
(BREZBZE]FH 72 HF BEEHFHIZIHS VT, Nb O KfEIX3MHF £ TIEIX—ET, 6M
UL ECTRM M EZ R LT, —J. Ta ® K 1 HF ¥ O3t L CHFERD % R
L7z, 26O Ky 5O ZEALIESTER[3,4]°8 # R LLRAGIT o 72 HF KB RICEBIT 5
EXAFS HIE DFEFR & EMEMIZ—FH L TEBY  Nb X 6MLLED HF THF v 7 v {bih
EKrD 7 bR E R L, Ta 7 v (bR E LTHEEL TS BB D,
72, HF BEOEICK LT, 2% 7 v {EWEEIKINDOF 1> O Ky I L L wv—
J5. 7 v AL SR [ TaFs] <o [TaF; 1" O Ko fEIZH A 27 L TR0 | LMK T 5 K,
EELDO MR ERNELNTZ, Mime LT, KEREFETIIAF V7 it b
7 AL EE R~ DTN BRI TE, F- B AL REIC LT K fii > HF R HE
MBI D LD, Db O KyEOELZFTARDFIZL D ZO(LFROERIEF LD
EHRE SN D, PA T, BENRE A A R E 2 V2 Nb & Ta OFEA A
VR~ N7 T TEHONTHLHRET S,

(5% X#]
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Ion-exchange experiments of Nb and Ta in HF/HNOj; solution for identification of fluoride species of
Db

TOYOSHIMA, A., MITSUKAI, A., MURAKAMI, M., SATO, D., MOTOYAMA, R., KOMOR], Y.,
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FHR—COLDOBEAA VIEELYEEFOHEICE T DEFHD
1B06 4.

(BORBEHL ', SRBFRHE *, BHBAHL’, BOA RI & 9 OBttt -,
(i -C NS Tof NS S LV SNEE E S ANES 2SN

R CGANE T YN SE P RN o R SN S U AN R
IR (Bl F 3L GE)

[#E) AW/ V— 713 104 HFooHE 7 Vi — 7 o (Rf) O 28 0B RKFEME %
FARD Z LI KA F P REA B L, OO0 R (K) 2BAST 22 &2 B
et TW5, ZHNET, MEHRA L T4 TR IR T 5iE L 9 B2 %
T 58y FRIE K E (AMBER) OB ' & Rf O JEREHIZE & L CRIKITHE D
Zr & Hf, #E[RE T Th % V72 Aliquat 336/HCI 5% O [Ei il 217\, R EBR O E
Bstramat L Cc& i ¥, ARl BHEF AVF A4 78 burZH0T °'Rf 285G L
He/KCl A ¥ = v Mtk A7 5 AMBER, H#ofi it Hl%EE * 2 AT Rf @ Aliquat
336/HCI % O [E & #ll t 217 - 72

[EE-# 2] Figure | ICEBROMAKZ =T, ®Rf & "Hf % *®Cm('*0,5n) &
“GA("POxn) BRI ko THE L7225 MRS T A Y = v MM X VAL FFEREICH
% L. AMBER OERALE (ASO) ([ Lz, —ERFMMER. 025 mL O 79 M %
721X 9.0 M HCl TZ b EEkie L. Beam o
1.11-1.62 mg @ 28 wt% Aliquat 336 & i5 %
&1 AMBER OALF SR AR IT 5K LTz, Accelerator
KR, —ERH (10, 30, 60s) #RE 9

Recoil chamber

He/KCl gas-jet system

Automated rapid
a/SF detection system

L. 20, ZEIC L0 ERO R %
S E S BEZ ATV Ta LSRR % 14 = [FR A0
Ui, e Uik B Bosat o L
B He HAEABHF LT I2 k0K f’f'=ff_
R S, WEMEL . SR TR N =
TEHAT - 7, WO R S e 2 7 2 aeer o [
2.0\ WA % I VR O BRI % 1T - alala
5l EBR BT - 12, L
Rf O H B O BRI /2 %2 35 <. Rf Figure 1. Schematic of Rf experiment.

ORI BRSO EE A BT 5 Z LTk Lo, ARAIH R TIERKETHE & AR
IZ Rf bR PRI ET 2 2 L hbnole, £z, B o7 Rf O K fEIXFAKETHEO
Zr & Hf, #PIFAKEITHEO ThiIZHRXRTRENWZ ERbnoT,

(1) Y. Kasamatsu et al., Radiochim. Acta 103, 513 (2015).

(2) T. Yokokita et al., ICIE 2014, O17 (2014).

(3) B A fih, 25 58 [EIATH bR R P02 (2014).

(4) H. Haba et al., RIKEN Accel. Prog. Rep. 45, 204 (2012).

Determination of the distribution coefficients in the extraction of anionic chloride complexes of
rutherfordium

YOKOKITA, T., KASAMATSU, Y., SHIGEKAWA, Y., YASUDA, Y., NAKAMURA, K., KINO, A,
TOYOMURA, K., TAKAHASHI, N., HABA, H., KOMORI, Y., MURAKAMI, M., YOSHIMURA, T.,
SHINOHARA, A.
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1BO7 EEE%@;@E&"E?E}*%‘:W[*T: GARIS ﬁ\Z:)‘I‘y I\Eﬁﬂj
O—AEMHEEDRRE

(BRAHF B, BB KRB B 82, IR O8AE S, B REC , AL RE et ®, A28
RO OMFRAMT Y, PHE Y, RKiL—ak 2 BURES 2, KEFKKE 3, Ff LB 82, Ak
KA 2, AW 2, RfEd !, SR, S ¢, 497K JEFE 5, Jon Petter Omtvedt ©

(#8EF] A7 NV — 7Tl 106 HF oL Sg 72 © NZ 107 F£5E Bh ORIRALF M %2 % H
FEL, BIF GARIS ¥ A ¥ = v F ¥ AT A[IICHEA LR s dEah B IS & o B & 12 B Y
MLATWD., AREE T, EFEkiEE (MDG), 7 a—Ritmtas (FSE), Rk
YFlr—va st bRkd (Fig. 1). AE, HAY =y Mk LIRS ERY
Z 1 mL/min 2 ORI THFE ) D\ RITEERAL T 5720, RKILH[2]1230 % L 72
MDG Z B L, DM 21T o7, 518, XEB1Z2EBIcLTTr7er¥x
Z Y — SR H D FSE #8E L, Bh DREITHETH D Te & Re DIHME - L
— P —ZHWT, -~V A7 F AT I (TOA) / "V o RITE T D A H 288
Ze Tz

[E=E] FEAF AVE A 27 GARIS gas-jet system Membrane DeGasser (VDG) ;h"\“;um;;"P”e'

Gag out Flow solvent extractor (FSE)

i ]\ i ?/ ;% )EH b \ "C‘ natZr(d’ aosges, rc:IHe/KCI aerosols E

Membrane
266Bh filte\r

xn) B LY " Hi(d,xn) )& \ =y
kv rhehnidE Lz = o

Membrane

w
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°
\%
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T
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90m, . _ - N
ng (m T1/2 - 1 8 . 8 S’ g S - Teflon capillary 74% /
1 Mylar window — Agueous Liquid
711 n= 14.6 h) , 783Ta (T1/2 = solution (Aq.) Phase scintillator

separator

Irradiation room | Chemistry laboratory Liq;’si‘; ZCit“‘“t'a“m
! letectors

2.36 h) % He/KCl #H A
= v FET MDG 2% Fig. 1. Layout of the flow solvent extraction apparatus coupled

L., 1M HF % il Iﬂf{’g{fﬁ to the GARIS gas-jet system at RIKEN.

fEL7=. BWHIRIZOWT Ge g ZH Wz y A7 b X h U —%24T0, WAL
F AR, FSE OPERERER TIiX, AKMIZ ¥ Te (Tip=61d) & '¥Re (T1,=70d) %
&30 0.1, 1 M HNO;, AHAHIZ 0.005-0.1 M TOA/ b= % HWT, %% 1 mL/min
DETT 77 U — (£ 0.50 mm ; £ & 5-100 cm) ([ZIRA XK L2,
7 7 1 K (ADVANTEC T100A013A ; T300A013A) % 355 L 7= A0y BfE s 2 W C i #a
ZOHE LTS WARO y B AL b A b =D STe & 19Re D Sy EL L & R 72
(#5REBZE] He i : 1.5 L/min, 1 M HF $ii# : 1 mL/min O Z&ffT, *¢Nb & '7%:Ta &
MDG IZ & 2L H1T 80% X A mWMEZ R L. L L7 b, FFHFam o '"Nb
DIEWEALNZRIL S0%RRETH Y, BRI TRV LE L TWD Z AR I, —,
95mTe L 183Re @ FSE I TlX, 40 em DT 70 o ¥ ¥ 25 U — CTHiH Eric 85z L,
BONTHEEIEAN Yy FHFIETHELONATMEICRLS —F L.

[1] H. Haba et al., Chem. Lett. 38, 426 (2009).

[2] K. Ooe et al., J. Radioanal. Nucl. Chem. 103, 1317 (2015).
[3] JIAA%E, [LU4REe, J. Flow Injection Anal. 21, 11 (2004).

Development of a flow solvent extraction apparatus coupled to the GARIS gas-jet system for aqueous
chemistry of superheavy elements

KOMORLI, Y., HABA, H., OOE, K., TOYOSHIMA, A., MITSUKAI A., MURAKAMI, M., SATO, D.,
MOTOYAMA, R., YANOU, S., WATANABE, K., SAKAGUCHI, A., KIKUNAGA, H., OMTVEDT,
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1B08 TTA o T r 95714 —8EICLDHEBEETE Rf OBIA >
7vitMBEREERO FF EEKREHN
(BIRKPEAKR ' B R ° R0 °. BB RBER R . IR
BT S, RIRKBEEE T . ARKHET ) OFME S dbilEEk !,
P72, BgE R S WA G, IRERA T KRB 2
7k 9EFF °. M. H. Huang®, KyL—38L ", KERE >, EEEE '
Ao, RE AEREFR L TREBRFHE . M EELXT
RILER T, BRAMIE T, BOLET

[(#S)] chEc, BETEIVPE—Y 7L (RN OBA A2 7 v {bHEsIRICBET 2058
A A ZEE RO TThATELD, WA EFROFRIEICIEE> TRy, £2T
Taix, B L — MMIHA TTA DR EO(LFRICEHWVIEREZFFOFICHER L,
TTA-octanol (50wt%) &K % (% FF#IF CHP20/P20 |2 1:1 O & TREE S 872 TTA #tE %
BB Lz, ABFETIX, 20 TTA Bz Wiz a~ N7 77 4 —I2& 0,
HF/HNO; &1 TD Rf OEAFALFEREOFRIE R b NI ZE DA 42 7 oAb WsEIk O MEE %
BHOMZT D2 EZHEHBL TS, 4lal, HF/0.01 M HNO; IS IZ 81 5 R & [AEILHE Zr,
Hf ® TTA #fiF ~DW3E % (%ads) ZiH~7-DO THRET 5,

[&B] BLFHFEAT O KTI0AVE ¥« 7 v ko vz HAnT, **cm("*0, 5n)*°'Rf,

"ty (d, xn)* ™ Zr, "'Gd(**0, xn)*¥ Zr, "™Lu(d, xn)' "Hf, "'Gd('*0, xn)'Hf ;I IZ Xk o T, FEBRIZ
VB HEMEEE AR LT, ISEMRME KClI/He T AT = v MEICL Y HGHIZHER=E
ZH@ s U, R b oy B TR U7, R L7 RS A O & 45 IR 0 HF/0.01 M HNO;
Wik (GF— B Ickomikib L, TTABIE DN RIES N~ A 2727 A (1.6 mmd x 7
mm) (ZEE 0.1 mL/min TEA L7z, B4 125 pL %% . 0.1 M HF/0.1 M HNO;
iR (5 iRER) 2 200 lL AL, T_XTOWEA T &0 T b S¥7-, Zr, Hf
DERTIZ, TNEFNOEHEIZH LT Ge EERBESEZ AW CTyRIEZIT- 72, Rf
D EERTIL, WWE LT RBER & 2858 8 % . Si BRI 2 AW CaftfllE 217 - 72,
F R OO RIS T 58—, B W BER O AR U B O G E = (%ads) &K
O,

[HR] Rf 2 AV 72 1001 [B] O FEBEEBROFEF, 8.00-8.40 MeV OFiPHIZ *°'Rf & Z DL
BTNo DoAf N R 160 7 v MBI ST, DA, 2'Rf KT *'No D ot 0 6] 1 35

FHRIT 21 A~ RIS T, 100 : o 7r
VEHESE B DA bR RE RO b ; oo
Zr, Hf OWAER O 7 v LA A 80 ol A Rf
SR ([Fleg) RAFHEZE 1S ] é

R, Zr, Hf O AE LB NT

%ads

60 —

H[Fleg> 4.0 x 10° M Tl % l % { l
FLTWSDIZH L, REDOBE 40

HIL[F Jog < 5.0 x 107 M TITHY

60%& —E T, [Fleg=9.0x 107" 20 l
M THAZRLTWS, 2D @

0—

EMD, [Flg>4.0x 107 MIC P 3 & sarsel, P53 5 sedssl ;
BT, TTA BHIR ISR 5T 5 RE O [ g™ N

A A v 7 AL EEIRIE Zr, Hf Fig.1. Variation of the percent adsorption (%ads) values
EREID L REICHFIELTND for Zr, Hf and Rf on the TTA resin as a function of the
TEVRRBEINDS, equilibrium concentration of F~ ([F ]¢q).

Dependence on F~ concentration of cationic fluoride complexation of super-heavy element rutherfordium
by using TTA-reversed-phase chromatography

FUKUDA, Y., KITAYAMA, Y., HABA, H.,, TOYOSHIMA, A., TSUKADA, K., KOMOR]I, Y,
MURAKAMI, M., KIKUNAGA, H., M. H. HUANG, OOE, K., MITSUKALI, A., UENO, S.,

TANIGUCHI, T., HAYASHI, K., YATSU, Y., CHIYONISHIO, I., MURAKAMI, K., OOE, S.,

MORIYA, K., YOKOYAMA, A.

50



1B09 BRBE-Aliquat336 RICHEITZ Mo LS WIZW DAKMEES . BE
Tk Sg DB EABERIZER T -ETILEE

(REERBEEE T ' JR 78S 20 BB RBE A48 . B Rl & )
OKERKEE 2, BRE S 2 & fhize 20 RIL—ak >, el °,
FEB SR NRAF T PR BIFPHEN 2 EBE M 2,

Vet 2. K H A — BB 2

[HS] WmEssAo X o5 R EEEBHEKICBOTIX, TLERBDOA & L ERNZ DM
FERICx L CXE &b, MEILHRY —AR—F U A(Sg)ILAKEITHE Mo, W LD & A
FUEREPREWVEHRRIC TSN TE Y, FELCHEICHESTHREBEEAREZER LI
SWeEBZLND, TOTD, ZTRZEZFEBRICHGNICT HZ LT, 204 4%
X TR R OEBEERIETE D EMFIND, L LN D, 29Sg oML 10 &
FRELIEFICES, FRAMBEMESL /NI, ZODIERICEE L Tk, Bl 7 it
A P RE R E OB R RO BN D, RWFFETIL. Sg DI KRE K D E 7 /L EER
& L CHilz-Aliquat336 SR I3 17 5 Mo & W OIREEH I 8 2 7= THET 5,

[ B IEAM AVEY 1 7 1 ka2 280 T Zr(a, xn)”>™Mo G2 & Y #™Mo (T, = 6.85
a2 Gk L, OSAERY % KCl/He 7 A2 = v MEIZ L Vb5 £ THl% L. Naflon®
U MIHE L, WELAERYE 0.1-8.6 M fiiili 100 pL IZIEME L, 7 UKEIE % .
600 pL Mz 7= D5 0.2 M Aliquat336- b /L= ¥ & 700 pL Nz T 34 MIE L 9 L7,
LT BER . SN D 500 pL o0 E L, Ge g EZ AW Ty BERE Lz, SElkt
DX MBI OBEREL & LTERZ Lz, £72. "1Tad, 2n)"'W SSI2 L » T B'W (T, =
121.8 ) A L7, JRFIHEEICB W T Ta AN S A 4 2 28k %2 W T2 0 B
L7=#%. P™Mo & RED /Ny FHIH IR A2 1T - 7=,

[F5R & B 22] D E O iR KT %

Fig.1 lo 759, Mo, W & bIichimeig 0.1 - 10 p———rrrm z
3.0 M O#IPHT D EAFELITHAD L, 3.0 ® Mo o
M UL ETRBICHEmML TW5, 2 ol 10'L OW o |
3.0 M BLETOREA A > FBRES A DIE K & o ©
RIBELTWD, M LZEEOERZH55 - o0 e, o °]
W, DIED Aliquatd3e BEKFEEICST ST 20 0 e g e ® o
FZHHARZ, ZOFEER, Mo, W & HIZ50M i OOO o 1
LI T R2*MO2(SO4), (R = Aliquat336, M = 107} ° 5 . o
Mo, W)& L CHIH SN TW5B Z & RS ho i ©oo

oo TOF&ME SglcHlIcTHZ LT, 20D 102 S
WSS R EZH LN TE D LIS 10™ 10° o}
B, B CIE. BULEBE%E T oo A I Al [H,SO1/M

HUSEE 2 VW EROFERICHOWNT S RHE Fig.1. Variation of D values of Mo and W as a
45, function of H,SO4 concentration ([H2SO4)).

Extraction behavior of Mo and W into toluene with Aliquat336 from H,SO4 solution as model
experiments for Sg

MITSUKALIL A., TOYOSHIMA, A., KANEYA, Y., OOE, K., SATO, D., MURAKAMI, M., KOMORI,
Y., HABA, H., ASAI, M., TSUKADA, K., SATO, T.K., NAGAME, Y.
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Estimation of Carbon Transfer from Soil to Plant using Stable Isotope Ratio
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52



Effect of ashing temperature on accurate determination of
1 B1 1 plutonium in soil samples

(National Institute of Radiological Sciences', Nanjing University?, Beijing

University of Technology®, National Metrology Institute of Japan®*)

OWang, Z.T.!, Yang, G.S.', Zheng, J', Cao, L.G."?, Yu, H.J.?, Zhu, Y.B.%,

Tagami, K.!, Uchida, S.!

[Introduction] The global fallout plutonium in soil, introduced by nuclear detonations in
the last century, has been extensively studied not only for the purpose of radiological
assessments, but also in various studies where Pu is used as a geochemical tracer. Usually, in
these applications, large number of soil samples are needed for Pu analysis. Generally, the
HNO; leaching method uses concentrate HNO3z (or 8 M HNOs3) to dissolve the Pu component
in the soil samples after high temperature ashing, and that is followed by chemical separation.
However, various ashing temperatures (400 — 900°C) have been used by different researchers.
Different ashing temperatures may cause additional uncertainties for Pu analysis. In this study,
an appropriate ashing temperature is proposed.

[Experiment] In present study, the [AEA reference soil samples, TAEA-soil-6 and
IAEA-375, were used to evaluate the effect that different ashing temperatures (375 - 600°C)
have on Pu analysis. After that a 1-3 g ashed sample, 20 mL of conc. HNO; and ***Pu (as a
yield monitor) were transferred into a capped Teflon vessel and digested at 160°C for 4 h.
After leaching, Pu in soil sample was separated from sample matrix using an AG 1X8
anion-exchange column. The obtained Pu fraction was further purified using an AG MP-1 M
anion-exchange column with HBr for Pu elution. After removing any trace of HBr, the sample
was finally dissolved in 4% HNOj;, in preparation for the sector field-ICP-MS (ELEMENT XR,
Thermofisher scientific) analysis.

[Results and discussion] The ashing results showed that *°*?*°Py activity was lower than
the certified value when the ashing temperature exceeded 450°C, and the **°***°Pu activity
continue to decrease as the ashing temperature raised. Approximately 40% Pu could not be
leached out by concentrate HNOj; after ashing for 4 h at 600°C. The Pu loss was attributed to
the formation of refractory materials, which are insoluble in HNOs3 solution. This hypothesis
was confirmed by the XRD analysis of ashed soil samples which revealed that plagioclase-like
silicate materials were formed after high temperature ashing. To ensure the Pu release
efficiency in HNO; leaching, we recommend 450°C as the ideal ashing temperature. This
recommendation is also useful for analysis of other important artificial radionuclides (e.g.
137Cs, 2°Sr, 2*' Am) for which an ashing process is needed to decompose the organic content in

soil samples.

This work has been partially supported by the Agency for Natural Resources and Energy, the
Ministry of Economy, Trade and Industry (METI), Japan.

Effect of ashing temperature on accurate determination of plutonium in soil samples
WANG, Z.T., YANG, GS., ZHENG, J., CAO, L.G, YU, H.J., ZHU, Y.B., TAGAMI, K., UCHIDA, S.
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Radiocesium accumulation and Pu isotopes source identification in
1 B1 2 sediments from Lake Inba, Japan after the Fukushima Daiichi

Nuclear Power Plant accident

(Natl. Inst. Radiol. Sci'., Nanjing Univ?., Toho Univ’.) OCao, L."?, Ishii,

N.!, Zheng, J.!, Tagami, K.', Uchida, S'., Kagami, M.3

[Introduction] Large amounts of radiocesium ('**Cs and '*’Cs) were released into the
environment due to the Fukushima Dai-ichi Nuclear Power Plant (FDNPP) accident. Lake
Inba in Chiba Prefecture locates about 200 km away from the FDNPP and the lake could be
contaminated by the accident. The lake is known as an extensively source of water for
irrigation and waterworks in the surrounding area; however, temporal variation and fate of
radiocesium in Lake Inba were still unknown. Therefore, whether the radiocesium is
accumulated or being removed from the lake is required to be investigated. Additionally, more
information on Pu isotopes in sediment samples from Lake Inba after the accident is highly
required. In this study, we examined vertical distribution and fate of radiocesium and Pu in the
lake, and **°Pu/**°Pu atom ratios were measured to identify the possible Pu contamination
from the FDNPP accident as well as the Pacific Proving Ground in the Marshall Islands.
[Experiment] Two sediment cores were collected on 11 August 2011 (Core-1) and 30 July
2012 (Core-2) from the Lake. After drying the sediments at 105 °C for 24 h, the activities of
37Cs and '**Cs were determined with a Ge detecting system (Seiko EG&G). An efficiency
calibration of the detectors was made with a mixed gamma standard solution (Amersham,
QCY46). For Pu isotopes analysis, about 2-g of dried sediment samples were first ashed at
450 °C for 4 h to decompose the organic matter, and spiked with *’Pu as a chemical yield
tracer. Adding 20 mL 10 M HNOs-1 M HF for leaching, and the sample was co-precipitated
with ferrous hydroxide to remove the major matrix components. Then a two-stage
anion-exchange chromatographic method with AG 1X8 and AG MP-1M resins was employed
for chemical separation and purification. Finally, the final sample was prepared 4% HNO;
media for sector-field ICP-MS (Thermofisher scientific, Element XR) analysis combined with
an APEX-Q high efficiency sample introduction system (Elemental Scientific).

[Results and discussion] The '**Cs/'*’Cs activity ratios of upper layers in the two sediment
cores were approximately 1 (decay corrected to 15 March 2011), suggesting that the FDNPP
accident-derived radiocesium have contaminated the samples. For Core-1, '*’Cs inventory was
calculated to be 32300 = 660 Bq/m>. About 34% of the total '*’Cs distributed in the surface
sediments (0-2 cm) of Core-1. For Core-2, the '*’Cs inventory was around 37500 = 330 Bq/m?
in Core-2. Meanwhile, the '*’Cs percentage in the surface sediment (0-2 cm) in core-2
accounted for 17% of the total inventory. The activities of *°***°Pu ranged from 0.007 to
0.298 Bq/kg, which was comparable with that of freshwater lake and marine sediments around
Japan. The atom ratios of **°Pu/**°Pu around 0.18 indicated that global fallout was the main
source for Pu contamination in lake sediments. More details will be discussed at the

presentation.
Radiocesium accumulation and Pu isotopes source identification in sediments from Lake Inba, Japan

after the Fukushima Daiichi Nuclear Power Plant accident
CAO, L., ISHII, N., ZHENG, J., TAGAMI, K., UCHIDA, S., KAGAMI, M.
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Attachment Behavior of Fission Products on Solution Aerosol
TANAKA, T., TAKAMIYA. K., NITTA, S., SEKIMOTO, S., OKI, Y., OHTSUKI, T.
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Survey of contamination of radionuclide released from the Fukushima DNPP accident
- Construction of database -
Saito-Kokubu, Y., Momoshima, N., Hirose, K., Tagami, K., Takamiya, K.
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T %Zn, ¥Sr, ¥Y, 1Cd 72 E ORI RI O WG BHH 2 17\, BN OB 2 A B A &
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[288] FLAF AVF A 7 2 k122 T 24 MeV |2 s Mmnce:s mi.

ML= E T — 5% Zn &R (714 e Bk 1 m
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E— L EBE L7 (B — AR : 18 nA, MRE B D i3 AN

[l : 56 min). HAHTT%, Fig. 1129 -> T “Cu % ks Fig. 1. Chemical separation procedure of "Cu
;@ L , 67Cu D EEJZW%& L %Eﬁfﬂﬂ L7. produced in the °Zn(d,an)%’Cu reaction.

[(BR-ZFR] S OMFESEEICES VT, Cu DLFEINEIL 93% TH - 72. “"Zn & “Ga
T Cu7 I 7 variimitiand, BREREO TRIEL LTEALR 2.6x10%, 1.6x10°
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EATH7280, WHEOE W Zn &REOORFEEZED TN D.

[1] I. Novak-Hofer and A. P. Schubiger, Eur. J. Nucl. Med. Mol. Imaging 29 (2002) 821.

[2] Eichrom Technologies’ Product Catalog for 2013.

Production of ®’Cu using the "°Zn(d,an)®’Cu reaction

YANO, S., HABA, H., SHIBATA, S., KOMORI, Y., TAKAHASHI, K., WAKITANI, Y., YAMADA,
T., MATSUMOTO, M.
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DIRARIT2x 10T THDHZ L 2MRB LI, £72. T DHIT> 72 Zr ORI TIX. 90%
ULoEI&ETHMANKRS Z ERER T, B2, Boni Y IEKEZH\\i=, DTPA
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[2%CHk] 1) Y. Nagai et al., J. Phys. Soc. Jpn. 82 (2013) 064201.

Production and Purification of Medical Radioisotope Y-90 with accelerator neutrons by deuterons
TSUKADA, K., SATO, T. K., HASHIMOTO, K., SAEKI, H., HATSUKAWA. Y., NAGAL Y.,
WATANABE, S., ISHIOKA, N. S., TAKEDA, S.
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BEE O RAFFERRE O —EBIL R R (26461812) OBIRIC L D H DT,

Studies on PET imaging of cancer using Cu-64 ions
SUGO, Y., OHSHIMA, Y., YAMAGUCHI, A., HANAOKA, H., ISHIOKA, N. S.
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[1] M. McCullagh, L. Zhang, A. H. Karaba, H. Zhu, G. C. Schatzand F. D. Lewis, J. Phys. Chem. B 112,
11415 (2008). [2] M. Elstner, D. Porezag, G. Jungnickel, J. Elsner, M. Haugk, T. Frauenheim, S. Suhai and
G. Seifert, Phys. Rev. B 58, 7260 (1998).

DNA strand break caused by charge and vibrational energy transfer between nucleotides: Reaction

dynamics approach
HISHINUMA, N., KANNO, M., KINO, Y., AKIYAMA, K., KONO, H.
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