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Calix[4]arene-bis(benzocrown-6)Z AL fz Fr & Cs DA K H
PR Y ONRERAT Y, PEENL!

PO1

(2] 77 v T LF)ERLEWVWT AV EBTLHETH D, Fr lJITLERNMAEILF
T, mOFERIOR W 22Fr THREWN 22 pLEWD, ZolFrHEEIZD
W T DOBFGEITIM DO RIRTER TR TIEF ARV, Fex O 7 L —7TIiE, Fr O1k
FHIEESCE RS, FRICEGCHEBER CHE ICHBLT 2 MmO EIIONTO
HMAEGDLID, TRNETITROREIRERLEDR R 7T 7 2—FT &2 HNT,
Fr & ZDOFEILHFE TH LD Cs, Na, K OEERIHZE) 2 ZEAICH~TEZ[1]. b
DI T =T )ERWEBE T, A4 EENIEFITIE Fr & Cs D4l
ixRBEE CTCH - 7=. —J, Haverlock H X, H VU v 7 A7 L —
Calix[4]arene-bis(benzocrown-6)% F > T NaNO; KIEHK 2> & Fr & Cs OB 2170,
NaNOs Ji# £ 23 [NaNO3] < 0.1 M TiZ Fr ® 3Bl Cs LV &K 1 HimnZ &2 & LT
W5[2]. Fr & Cs DBHICZ DL O BRRERENELD Z LIX, Fr OEFIKESC/E
FhREAE A BT H ETIEFICHREV. A4 F], 2Fr & ¥Cs b L —Y—% H\», Haverlock
o @ Calix[4]arene-bis(benzocrown-6)IZ & % Fr, Cs ORI ERZEHX L& 2 A,
AT R E TR R RN BONTZOTHRET .

[328&)] LN L 2> (Eichrom Technologies, 100-150 um) % V>, 22°Ac/?*'Fr ¥ = X L —
25T 5 (95.0mm x 10 mm) Z{ER L7-. 4 MBq @ *°Ac % 0.01 M HNO; |[ZAfi# L,
T HCHERSEL. BT LN T 2P 2R S8 721%, 0.01 M HNO; % 500 pL it L T
2IFr ZIEBESE 2. 202 500Bq @ PCs 2 E AT KR Z S uL Iz CTHLE L, 10743
M NaNO; KIEHR 1400 uL \ZIEME L7z, ZOWHK 700 L 2R Y e L o #lls o —7
B L, 1.5x1073 M Calix[4]arene-bis(benzocrown-6)-1,2- 7 1 v = & &K Z 700 pL i
Z, SHWIRE S Ui, @O0, AR & KM% 500 uL 24 L, Ge 85K
HEREHAWI y AR ha A NY —&{To7. AHMEKMBOBEELNS, 22Fr
L PBICs Oy ltb 2R DT, RO SRR %, Haverlock » & R UZEBRSA:, T2 bbHK
Fliz~27 v & Cs (10*M) % & A7 1043 M NaNO3/10* M CsNO; KIEHK & 1.5 x 1073
M Calix[4]arene-bis(benzocrown-6)-1,2-2" 7 v a0 = ¥ U IFE O R THIT - 72,
[#EREEE] 10*3 M NaNO; & 104-3 M NaNO3/10* M CsNOs D i KR RICH N T,
2IFr & B7Cs DAy BL L IX RIFREE (37Cs D3 BL e 22 Fr K0 b T KE W) Th o 72,
L7 L, 1043 M NaNO3/10* M CsNO; 52 Tl&, 10%-3 M NaNO; & IZt~_T Fr, Cs ®
SELLES & HIZ 214 fE/ NS WETH - 72, T, 2'Frie YCsToMHRICHFET S
~ 7 1 & @ Cs* (Calix[4]arene-bis(benzocrown-6)-1,2 (2% L T 0.07 F4 &) (k- T,
Fr & Cs DIHENE T LIz EE 2 55, Haverlock 1%, b L —H%—&Ed 2Fr
E10*M D Cs ZHWT Fr & Cs O R 2 B 2 (ZiT > 7272, Fr & Cs O3 FE iz
REhErERHELEEEZOND. BETIE, FRODY v 7 AT L—IZ X DER
, B0 70 2—T v EHWTRE LI Fr,Cs OBl & ik L Cigimd 5.

[1] Y. Komori et al., RIKEN Accel. Prog. Rep. 52, 185 (2019).
[2] T.J. Haverlock et al., J. Am. Chem. Soc. 125, 1126 (2003).

Solvent extraction of Fr and Cs with calix[4]arene-bis(benzocrown-6)
KOMORL Y., HABA, H.



L u(p,xn) S & O "Lu(dxn) RS2 & 5 VPHE O A& BB 8 0 Bl E
EM AL L, JERBEERET 2, b KB 3, ATOMKIY O/N&E &1 1,
PGS, & )IIERE 23, 7553 2, Sandor Takacs®, Ferenc Ditroi*

P02

(#E)7°Hf (T12 =70 d)IE, 104 FxHE 7V HE—TY T ARNORETLHE THD Hf OKFH
b L—%—L LT, REOERFNMMOMFTPCEMET —F OBRFITH O TWD . TSHSE
%, "™Lu BEMICKT 50 B XL OEE R CREST 25 2 LD TE 508, "Lu(p,xn)
BEOLu(dxn) BT X 5D TSHE O A RWrimfEIZIE & A EHE S TR W[, Rt
ZeTIE, '"PHf #hRBE L EEMICHET 5720, 20D OGO b B %k & FE 8 A= 1)
e y AT b A N —ICXoTHIE L. £, AL ED TN L Z A,
HEERED 1D TH 2L PHE O LR N T O T — 2 X—ZAR]OE LV b T MIcE
TENRBE N, 2 TARMIE T, PHf O o ERE LT o 7.

[EER) EBIIFM DO AVE A 27 b B Y —R%2T7 B 5 I — 55T
(ATOMKI)® MGC-20E ¥+ 7 & h 1 & HW\TIT o 72 FERYICIZ RIRFEAL AL AL D Lu
FEGMLEE 99%, & X 20.7, 27.1, 27.6 mg/cm?), Ta & (#i £ 99.95%, J& X 17.0, 17.1 mg/ecm?) ,
Ti fEME> 99.6%, J& X 4.4,5.7 mg/cm?) Z H W7o, BEWFTIX, Lu, Ta, TifENDLEKD
2 MHOMBIEMIZ, 14 MeV OB FE—AL 24 MeV OEMFE— 2% HBEH L7-.
ATOMKI Ti%, Lu, Ta, TiENORDFEEERM L, Lu, Ti B2 b D HEEENIZ, £
NZEN18MeV DB E—2 & 10 MeV D EBS T — 2 Z BRE U 7- . BETIER T 2 B,
B — AL 180-240 nA Th o7z, WK%, MEEMZMEL, SEAHEICZONT
Ge AR A AW y AT br A MY —%4T\, Hf & Lu [RNZ RO A4 R i
BA ROz, I 51T, Lu AR 99%, /& 27.1 mg/em?) 3 £1Z 191 nA D EHG 1 £ — A
Z 10 ST L, B7Cs & W2 BARRIEBIC £ 0 3HE O 2 ko 72

[ R E&E ] AW 38 T, "™Lulpxn)Hf K Jio & "Lu(d,x) 77 Hf,
173 174m. 174g.176m.177m.177e | 1y iz i D Jh e B 4% & B C & 7= BEAF & ATOMKI C#llE L 7= i
FEIZTHEWIZE L —E L7=. "Lu(pxn) " Hf ORI BEEIE, TITAFE[ ORI —E L
7o, o E I, KM THDO THET DI ENTEX. “Lupxn)B LN
"L u(dxn) S D R B 8oy & FUFE o 72 'SHE @ Thick-target yield 1%, 17.2 MeV D5+
T 0.47 MBq/pA-h, 24.0 MeV O ER; 1T 2.0 MBq/pA-h Th o7z, F7=, 'Hf O
1£24.176 £0.012h Th oo, ZHIFHRFTOET —F X=X TEMHEIN TS 23.6+0.1
h[2]& #E LT 0.58+0.10 h BV, BE T, HFon7miBE % TALYS = — RiC X
% TENDL-2019 7 — % 74 77 U [4]L bk L CTiEm T 5.

[1] Bennet et al., Nucl. Instrum. Methods Phys. Res. B 276, 62 (2012).

[2] Nudat 2.8, Nat. Nucl. Data Center, Brookhaven National Laboratory.
<http://www.nndc.bnl.gov/nudat2/>

[3] M.A.L. da Silva et al., J. Radioanal. Nucl. Chem. 264, 571 (2005).

[4] TENDL-2019: TALY S-based Evaluated Nuclear Data Library, 2019.
<https://tendl.web.psi.ch/tendl 2019/tendl12019.htmI>

Production cross sections of '°Hf in the "“Lu(p,xn) and "“Lu(d xn) reactions
KOMORYI, Y., HABA, H., AIKAWA, M., SAITO, M., TAKACS, S., DITROL F.



Rf OILFEHFEICE T 8Zr OB RTODA Y SA VEAA
P03 5 B

(BroRBe et ' BEAMC R & °0 BROREE ) OMEBT ' MRS
RAC s 20 BOKH L RN L EER 2 PO . BIRE

[#E] 10Rf DRIEALFENRIZZNETEICFR ClEDOEEREIIERLTEY,
KRR OBEMIC OV TRHEAZBERRITIHE LN TR, S 5725 BEAAN L O
PR Z T RD 720, Foxld, Rf EEEA 40 L OERREIICER LT\ 5, filiE
HIZBWTRBEILRE D Zr X HE (X2 A AV R 2R L2 ookt LT, #FKICHE
? Th TR E BB EFFOT =4 V85K [Th(NO3)6 > Z TER T 5 & W 5 BIfifE 72 i# v
HDHTD HIBERIEA A U R ERICB T DA A VRO R EEH NS REOH OFE
TIREOMANEOLND EBZTVWDH, TAITZIANET, Ny FBE K2 E
(AMBER)' IC X % REDINHEERA > T A U FEEBRZBHIE L., B4 4 2 ZHEHE Adogen 464
FHIE 2 W D BB 2 T E LT 2 RAFIE CTILEB O REFEBR 2 4% L T HHF M D ¥mZr
(T12=4.18 min) & SR IHHEA > T A > TOMBERIEA T o A HEREZIT - T,
[EE] FALEMFIEAT AVF A 7 1 b 2 2B W T 30Y(d,2n)3"Zr BG C $9mzr 7% il
EL., He/KCl HAY = v Mk Y AT L2 T AMBER ORIEACERICHEE L=, *Zr
1% 8.1 M HNO; [ZIAfi# & H . 30 mg @ Adogen 464 fitfl§ 2 &I IGEIRICEA L T2, 10 -
120 sfE & D #%IT, ZBIEICK D KIERBDPLRMO A ZWH L, Ge H#12 X D v ##
B E T 3mZr O HFE A, ZHE LT, BHEIZFE > 72 ¥™Zr 13 0.1 M HCI (2T 4 [BI3E 5
HZETRELE, PRI FERZE L, ZOEAMEL 30 BELEFE TITo 70, B2
A FICFEBROBEAIEEZ ATV, WIROEMERURE Asto 2RO, BIIEEZ w(g). I
DIEFEZ V(mL) & LT, BRI Ka % Ka = (Asto — ads)V | adsw ORIAZ LV RO T,
B ald. —HEO PMZr O NERN~OWNEEBEETDH-ODOHERETH D,
(BREEZE] EEOFREM 30 PodEEERICEITS, £ 7 VTSI K
EZ 1IZRT Ny FHERE BT D KB EFE 2R L E LTS S iz, Fix
IXLLRT, BIIEEZ 3 mg b 3258, ThOEW KX /Ny FHERE T 52 Zr 1Tl
RICEHEND Z E2RE LR 2, AFELDL, BIEEOBEUI R EIC L0 EERE

A A RBIZEBT DRV Ko 52 103 1
N A e i S - TN -+ Batch
AMBER THUfGRIBETH D Z &L 33D ® AMBER
57, LTRIEFERIZKRD HILDHLK 102
Bl O E R A A T A DR T
R CHLEFAETHDI ZENREN E 100
77 ;v .
................ L TP 2P SR
CEP 49 10° PR ?6’0 L4
1. Y. Kasamatsu et al., Radiochim. Acta, f +
-1
103, 513-521 (2015). 075 10 15 20 25

2. BB ., HAMILFSE
63 [EFtam2, 1A07 (2019).

Online anion-exchange experiment of ¥™Zr in HNO; for chemical study of Rf
WATANABE E., KASAMATSU Y., YOKOKITA T., HAYAMI S., TONAI K., SHIGEKAWA Y.,
HABA H., and SHINOHARA A.
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106 L% Sg DKL Y~ U U LIILERFIEDOHIED 2D D

P04 wxw
(B RBEEE ', R ANE ) O RS NS ' UK ' PR BE
ZINRNIN =M= e 3 O

(#E)] HFESORELBEILRKIL, SRR OLEIZ L > TRBEGHE L ITRR DM
Ba2FOrENRBRINTEY , FEFICHKREN, LrL, FICKEFES, 100 &
Mz 57 FEIL, BEEHNRERETHLTEDILFEREITH Z L NHEET
b FERBELDRV, AMEETITECEOMITFIELEL LT, Kbt~V oAl
WE[ZRE L TE 2, ZOFEIMEOE B TE L KBy~ 7oLt EE 5
ZLICE o T, TOKBILMEEERST I VKO EIH AR DLFETHY . @
FIZIT 104 FrFE RE~OBEHA LK L TV D, 6 EICEITITKEBILDILE 2 TRk L 72
WeEWo d7 ey 7 i O TIXFE2MEERNH Y, Sg DWEZHDH Z LITKRE
BLIRZE N, EERIC~ LT b L —P—ZH W T o 2k {b Y~ U 7 AL EBR[2] Ti.
6 LR D Mo T EMEE T CHILE T, 2T~ 27 o B TIHEMT 258 & —H L
oo Flo, RIS Z B RET D LR AU WO KOG EE 22V T ik % 15
SIS ATREPE DS RIS ST, I 28 K0 9 B L IER I 2PSg D EBR AT O DI
HE S, SR L L7 FEOBRBENLE CTH D, AL CIL, #EEIARILEE &
WK v TFL—a e ORI EEE L AT EE OB AL B L,
PMo & Wb EBR EEBERE O ODOT A N EREIT -T2,

[EER] ~ 7 v & Mo VW7o KB ERE, FL—HP—& P Mo LV~ U A
PR 2 VT IR ER 2T o 72, TNENEEMEERZ N 28 Li-th, Ailagic
TAil LT, HEMRIHRIZIEL, dil. NHs, conc. NHs, 0.1 M NaOH, 1 M NaOH, 6 M NaOH
O 5 FEEE V., BEPRERIIX 108, 30, 1040030 TiTo7o, AIRRMLED v
MEH SR DR (HBih) INEAERH U7, F7o. Sg BRI U7z Dbkl 5 2
ZHAWT AT 2L ERE . dil. NH; OB#RER 10 ., 30 #. 10 43 & . conc. NH;
DOIFELERFHE 30 B OF 480 TITW, REHET O T X N &1T o7,

[ L &82] FHRkE T T~ o Mo & b L—H%—& Mo DILEINK 0% T —
H L, KB~ U LAILLERICE > THREEHICOWTHRLND Z LRS-
Too Flo, BLOVBOSKEE CTIXEITHIZE & ARSI B A L TE YD . Mo WA 4 8
KD B REA A U EEIR[Mo0, ) ISk L TR 5 £ Tlo ., ik i 4 % d i ik o 4tk
DB SN AREMEN R &N, SgliZ oW THE W SK I BT 5 B K FEME 42 8
BRI HZ LT, FABRTHEB CTICDORISZHTE, T2 5 SgDHEEZHILND
AREMEN R ENT-, MBHEEE L AW TE NIRRT, FEETFTo 5@
FETAHEL TELELINERE —H L, ZOZENnOARMEEZHAVEZERICK > T,
FHEHTXLMMNEN SgicH L THHELNDL EEIBND,

[1] H. Kikunaga et al., Appl. Radiat. Isot. 67, 539 (2009).
[2] Y. Kasamatsu et al., Appl. Radiat. Isot. 118, 105 (2016).

Coprecipitation experiment of *’Mo with samarium hydroxide for chemical experiment of Sg
KASAMASTU, Y., TONAL K., HAYAM]I, S., WATANABE, E., TAKAMIYA, K., SHINOHARA, A.



WA FT—254 TS5 1) — DR
R I8t . W KREAR O, 7 U 2 MR ?) OFEREE '
1R EE AN 2, Peter G. Martin®., Omran Alhaddad®. Thomas B. Scott?®

P05

(#E] MR I3 EEH R R FROERMEIH IS W TEHEERER 2RI 2
ENHFEENIWMED 1 HSOTH Y, BRSO TREAICHFENMTORATWS, L
L7223 O R PECR. 71X 1 DOk 2 ZAMAIC O T IR S I ERFEHREHFEOND
N, %L OEE . FRENHE OB T IZ oW THERM 2N EN5D 2 N, F
TR OFE L LT, BAEMRL 72 R IICFZE L CE R E N £ 672 < EFIR
Bazdz ki LTC0nd, ZO%, ZHOL0REZEDOXLHIITHEE - BHL WL )
RACKRFZED 2T, BAEmES., fFRMICBEEHLEZOL IR N T 7L
WZOoRR RN DL, T2 CTHRED OO ETORE L SR ETET LT —4
TA 77 —%HB L,

[(BERNE] AT IERMR F2WENICRE T2 AEICY 2% E . T ZICRE
SN TV D B PR 7 2 I I E BT 52 T — 4 74 77 ) =ik VR EnTwn
e T—HTAT TV —%WHETDHECTRICHBEER20PHEOIRE &K Z LI
EDTH DR WHEIAL TH D, K AT A TIHAHICHEE NI B ICERE L 7= it
PRI 5 SN TOWEREIA IR L, VAT A0 B AI 5 S d 1D Z A
LCEHTDHZ L L, BRIt R 2K EIcR RS T ELE DT, B
JEIZOWTIEMAZR IO OLAADOZ LBHPOEELFE R L-H L2 TREL, IHIC
BHIZOLRIETE D X9, BEBEBELET I IC LTS, EREEHEITZIEME S C
oDy BT O E &GS,
SEM-EDS #4385 8. Fhd ot 325
(XRF., XRT. XRD %) 22\ T
T2 EERET D ST D YOS, -
Pu € &, SIMS. TEM 7¢ EiZxthis L

TAHEN, LEIZISLUTEERDHHE R °-"-" "m;r:r RN e B B o v
RHLAETH D, TNHLDT—H - - @ :
HfEEET DS 2 LT kS i
PEPSRL T 2 EE ST L T L E - T e
LR EEE TN D X O ICEKE —
L7,

* Q00 @ v¢ pm® O

ars
L=IPAD

([SEROERM] RABRT -2 OEGEZE X LA ITMEERONR LR D7D, HiHiX
ML CENENORAET 52— =L TTF— 2 EFELT o TWDHHR, &EMIC
TR W RER T — A X=X & LTRART 23 TH D, BN T %
RHIRICLZE L TYHEIICRE T2 HEORF D TEHBITH 5,

Development of sample data library for radioactive particles
SATOU, Y., IGARASHI, Y., MARTIN P.G., ALHADDAD, O., SCOTT, T.B.



FLIRIZCE T2 BEIERIZ &L 2 NEEIE < F 2T
~NNY TSSO R T2 DIRE~
(ARG 2= WRERKY 2, HROER KRS °. ENSLREEERE S
e B KRS RS EEERE ) OKBEE 1 ' RIgEZ 2 WEE T
SEHE . BPAAR O, OKRE#S T EBEK L SREFRENR BB AA
Rl (LFnfR o, FARER T2 JEEER]
(8] HAENREE R R ETFHE% ., EROBIHFEDE ~DRENIA
WoTo, FRICHSHE S vRITENICER VAT S & FRIBICEMFET 27290, FRERN
AEDREBEBNLE SN TWD, RIFFE T, Bt a vF~0EZEnm il
IZHOWT, ZOEELIREBER THLAIHAFDITHE 129 ZHE L., HILEBIICEI DA
IROTEFEEDRE 2 FH LN IS < §H i 24T - 7=,
(J5i4]
(1) A > £ B
BAFTREZB > TV O EEZRREBL O FEFL (GnL~20mL) & J& (10mL) Z £ B L 72,
MR DR 2018 4F 3 H ~2018 4F 12 H O W] TITVN. 106 &5 ORAR (HPER 725 D
PR B3 40 B ~592 H  BRECGEGFT : AR fih) Z8EH L 72, MR 2 B E L 72 BRIT
BB E TR A (FFQ)IC X D2l a b 9240 L 7=,
) 7 ik
HILODHICEBWTEHELZDIIES D Z WNIBERET LEZNEWVWS ZETHDH, 5
Sy DBRFEICOWTIE, RBEE ERAIESIE T 1000°C TREE) 2 AW BR 2110 AHF
BT HRAORTRE L E LT T 26 LIRIKO R ZREET 5 k) &
(HRE R U7 REIL 2 R E T 2 k) #8A Lz,
(AR ] BRI L 72 REFLRRIR (106 FR1R) D= U3 129 kU 3 73 127 Oy & Fhi L |
HABRICE D3 UHFE 129 ICX2NHES REFTMAEIT- 72, LIRORIERIC X
53 UF 129 OHEFEEDBMEITKICEIVEH L, fFRLHP I vH#E 129, I UFHE 127 KO
THREFE DM E O L, HEERFZE, PREZEZR 1 ICTT,
FEEESBREBEMmSVE) =BT I UFE 129 KHHAREEE mBq/kg) XL EOFALERE
(kg/5) X R EHHE R E (mSv/mBq)
#£1 BIFPIVRSTER

P06

1-129 (mBg/kg) | 1-127 (mg/kg) | THFEENHE (mSv/4F)
-4l 221 107 0.375 8.45 10°8
FEYE R 2= 3.87 107 0.633 1.48 107
e/ ME 2.09 107 0.0246 7.97 10-10
e KAE 3.42 1072 4.19 1.31 10°6
rp R fiE 1.31 103 0.190 5.01 108
25 )N—t B A )L 8.76 10* 0.109 3.35 10
75 X—f B A )L 239 107 0.329 9.11 108

* RBFICIIRFE (17H03527) OBk Z %1, R ERKFZOMBEEE S OKR(Q29-073)% 45 T Hii,

The evaluation of '*I internal exposure of infants due to intake of breast milk
OTAT., MATSUZAKI H., KODAMA H., TERADA H., NOMURA K., OTA Y., Wang X., [IDA M.,
HIBINO Y., OKAYAMA K., TOYA M., WATANABE M



IAEA ALMERA [Z& (T 5 Proficiency test M E[F

PO7

(AR Z—) OKNEEF. KE#H ., FEEE . SARBAT.
VAR T, JEBEMR, BEET

(# &) IAEA 1% 1995 F12, BRARICEH CX 2 R#E R 00 217 5 70 O i3 H % B
& L7exry U —2 & LT, ALMERA (Analytical Laboratories for the Measurement of
Environmental Radioactivity ) Z&¢ . L72, ALMERA (21 2020 4 5 A KT 89
187 MM B g SN TEBY ., A Z— (LR, Y& — &R-7,) 1%2008
B ZE L TWD, ALMERA O E722EEIE LT, HaEER (Proficiency test) . 34T
EORF, EEREORE, V—2vavy 7 - WEOEBENH Y, 7o, HFI2 1 [
FEREFEEZBME L, HHSENERITITbN TV D, EREDHT - JIEDREEHED
AL RO HNLDH, Yo ¥ —TABREEE & LT IAEA 2 E{# T 5 ALMERA #
ERBRICSZML TV s, HEERRIIEEEREIN, 7077 2O0NEIZERE R > T
W5, Al 2019 FIZFE i S 7o R RERUER 2 H1.0 12, TAEA ALMERA 1T 1F 2 #irgak
ERDOENEIZ O W TN T 5,

[NZA] 2019 4512 TAEA 28 T/ L 7= ALMERA #6EBER (IAEA-TEL-2019-04 ALMERA)
DT T T hERICRT,

%1 IAEA-TEL-2019-04 ALMERA

AEEES | RAE AR

Sample01 Spiked water v B B % fE,Sr-90,Ra-224,Ra-226,Ra-228,
2a,£8

Sample02 Spiked water v BRI B% 7E,Sr-90,Ra-224,Ra-226,Ra-228,
2a,2B

Sample03 Quality control -

Sample04 | Shrimp v B HHEZ T, Pb-210, Po-210, Ra-224, Ra-226,
Ra-228,U-234,U-235,U-238,2 o ,2 f

Sample05 | Simulated aerosol filter | y R HZHE, 28

Sample06 | Simulated aerosol filter | y &k R, £ 8

Sample07 | Simulated aerosol filter | y &k R, £ 8

) HE##HE : Sample0l, 04,05,06,07 O y FBHBEREIZ OV TIIRABIZEHE 5 B¥H
THE =>BE8FEZAELEZ v I A
H) BREE  REAZEI N OHREE TOHMIIN4 » AERRE

RSSO, THRERERE ) TRMEN S (k=1)) KO THH FRME] 28545
23, 2019 XV vy AR O TIRIE QR H 1A & LT 1S011929 [ZHEHL L T
L ENHEREINE, £, ARBRICEINEBHIZSBREOFSNRE N END
R =0 5210 ZFEMRT NI MG ERE EMEMST TWDD0, 2018 71 7T AL
FARFORE =0 L 210 %, 2019 FFIZ XM E A (shrimp) T O R 7 =7 L 210 2 X5 &
Li=7ur 7 AnEBRINTND,

s ARBFFEILI 1 ST LR GREMAREKERE) FEORREO—HTH D,

Trends in Proficiency Tests Provided by IAEA ALMERA
OTAT., OTAY., SATO S., SUZUKI K., NISHIMORI C., WATANABE M., ISOGAI K




KEEY~D Sr REFRBICET 2EFH
(EMTEERE) OH L. WHEER

P08

(8] WEFE-HBEFRICED °Sr Ot &L, M Cs Itk E/hEho Tt
DL STIXE~OERBIERH D Z L6 BEEI L 'St 206 O < &% 374 L
TBLLZIEDPHEETH D, KEEMT OBFEMEREIL, EMEH (CR=4%F IR
J£ [Bq/kg FM]/ /KHEE [Bq/L]) 12XV, KFORERENGHET HZENTE S, K
MENHEET DZKEEHORZBTIRKFERLIY XL, BELEETHLIZ LD, T
XL TRMICT — X 2N - BT 5 2 L, BIEMRBEFMICKEIOEEZD
o, LML, ZhvE CEBEMICEN SN KEEYT — 213, FERHIOFEHEHN 20, ik
FHE Cs 2 oW T, EERFBEFREZICZ OT =X IWENThIL, BEOKEAEYIC
%95 CRAZEFE N, Ll Sric oW TIET —Z BBV 7=, AHFZETIX, Tk
FAEIC L VRPN KEAEY~D CRT— X EWE L., BT EIT- T,

(MPEBLUVAHE] EHENRBIT/ ST A —X4E (#Hl 21X IAEA Technical Report Series
No. 422 X No.472 %) /pbi#lo TF —ZINEZIT O & L bIT, @XHmRT A FE2 A
THEHELE TOMILERE L, I, RAAOBEET O TREBRNKET —% X—2 )
https://search.kankyo-hoshano.go.jp/servlet/search.top & ONER 52 4 O [ K A& A W) |
http://www.env.go.jp/jishin/monitoring/results_r-pw.html#ao 7> 5 /KAEEW F D °Sr JRE T
— X L ZOHRIHOFI% 1 BEUANOKFRET — 2ty M &{ER L, #AKH St
REIX, BAERE CREORFREMAN —HL Wl ehb, 74 vT 471
LV, EYBRIBICEIT 2RELZEHLTCR ZKRDT,

(BRELUVER] AMAEICE Y 93700 D CRT — & (RAKEY 756 W FEA ¥ 3002)
AFPNCINE TE 7o, EALONBITFREE, 2K, BE THD, Aitd IAEA FO T —
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Consideration on the Concentration Ratio of Strontium from Ambient Water to Aquatic Biota
TAGAMI, K., UCHIDA, S.
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1) Octavian Sima, Marie Christine Lépy, Application of GUM Supplement 1 to uncertainty of
Monte Carlo computed efficiency in gamma-ray spectrometry, Applied Radiation and Isotopes,
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B2, 2018
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Evaluation of uncertainty in gamma-ray spectrometry due to non-uniform distribution of radionuclides
in sample container
SUZUKI, K., MIYATA, S., OHTA, Y., ISOGAL K..



BERRFHICE YR SAERBEEHTFO T b= LREH
P10 B

CONITEE N OIS VAL & NI RPN 7R SN N T S /A E R
FO)OTA-iEnk ' B R e ERREE Y. R
R AR, FHRE® RAEN . HEE!

(#EEIPu 1T L F BN B R AR EFRICB W TR IER SN B RO
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BEP I ARESAI D KRAEERICE D 70—V 73— 7 7 b (GF) BED Pu
DIFEL TWD, KEHBTO Pu Dk B TL R0 7=9HIZ[1]. GF H3k D Pu O
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239,240,241 OMEIEZHET 5 Z £ LV | Pu [RNLIK (P°Pu,?Pu,>'Pu) % & & L 72[6].
(#EREEBE]C/Cs 20D 1 SO Sz LHER Sz, G 6l O Ry HhL
FAZOWT Pu [RNEAR A E R TE 72, RO EHEERD 5 & 24Pu/?*Pu T 0.383
+0.019, **'Pu/?*°Pu T 0.171£0.012 720, K2 DWFEFWNA X b Y —FHHEIX
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[ SCHR[1] J. Zheng et al, Sci. Rep. (2012) 2, 0304. [2] J. Zheng et al., Environ. Sci.
Technol. (2013) 47, 9584-9595. [3] K. Adachi et al., Sci. Rep. (2013) 3, 2554. [4] Z. Zhang et
al., Environ. Sci. Technol. (2019) 53, 10, 5868. [5] Z. Wang et al., Anal. Chem. (2017) 89,
2221. [6] J. Igarashi et al., Sci. Rep. (2019) 9, 11807. [7] K. Nishihara et al., JAEA-Data/code.
(2012) 2012-018, 65-117. [8] J. Kelly et al. Sci. Total. Environ. (1999) 237/238 483-500.

Isotopic ratios of plutonium in the radioactive particles released by the accident of Fukushima Daiichi
Nuclear Power Plant.

IGARASHI, J., ZHENG, J., ZHANG, Z., NINOMIYA, K., SATOU, Y., FUKUDA, M., NI, Y., AONO,
T., SUEKI, K., SHINOHARA, A.
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Study on prevention effect of radionuclides adsorbed on the surface of
measurement containers
KONNO.Y, MAEYAMA.T, SAEGUSA.J, SHINOHARA.H, OTA.H, ISOGAILK
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Quality assurance in environmental radioactivity monitoring.
ABE, G., OHTA, H., KAWAMURA, T., KONNO, Y., TOYOOKA, S., SUZUKI, K., SATO, S., OTA,
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Fig. 2 Typical examples of fungal spores taken during
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Ecological cesium resuspension generated by precipitation-Coarse bioaerosol
IGARASHLY., KINASE, T., KITA, K., HAYASHI, N., ISHIZUKA, M., ADACHI, K., SEKIYAMA,
T.-T., KOITABASHI, M. & ONDA, Y.
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[1] K. Adachi et al., Sci. Rep., vol. 3, p. 2554, 2013.

[2] Y. Abe ef al., Anal. Chem., vol. 86, p. 8521, 2014.

[3] T. Ono et al., Bunseki Kagaku, vol. 66, p. 251, 2017.

[4] Y. Igarashi et al., J. Environ. Radioact., vol. 205-206, p. 101, 2019.

Simulated generation experiment by laser irradiation for radioactive particles emitted from the

Fukushima nuclear accident
SATO, R., INAGAKI, M., SEKIMOTO, S., TAKAMIYA, K., OKI, Y., OHTSUKI, T.
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[1] K. Ninomiya et al. Proc. of the * : FDNPP ™11

18 th workshop on Environmental 1 ROy IrvAfvyiieEHERT
Radioactivity. (2017) 31-34 NSy/137Cs (HUERPBZHIIX 2 0 1)

Distribution of *°Sr, 1*’Cs, and direction dependency of *°Sr/*’Cs around the FDNPP
KAJIWARA T., NINOMIYA K., SHINOHARA A., YAMAGUCHI Y.
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Strontium-90 measurement in trace amount of hard tissues for distribution analysis
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P20 Method development for simultaneous determination of 22’Np
and Pu isotopes in seawater by SF-ICP-MS with a single column
chromatographic separation
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[#E] Plutonium in seawater is a well-known tracer in biogeochemical processes with its particle-
reactive properties. Recent studies evidenced that another transuranic isotope, 2*’Np (t1,=2.14x10°
y) has a similar behavior of *’Cs, thus shows great potential to act as a tracer for water mass
circulation for decadal and longer time scales. However, information on 2*’Np presented in seawater,
especially in open ocean is very scarce, the distribution and inventory of 2*’Np in the ocean remains
largely unknown due to its low concentration in seawater and great analytical challenge for its
measurement. Most methods for analysis of »*’Np need a large volume seawater, tedious chemical
separations, and long counting times in the radiometric methods of alpha spectrometry, and the
expensive AMS devices. In this study, we present a new method for simultaneous determination of
Z"Np and Pu isotopes in seawater by SF-ICP-MS. 2*’Pu was employed as a non-isotopes yield tracer
for 2*’Np and Pu isotopes. A single column anion-exchange (AG MP-1M) chromatography was used

for chemical separation of 2*’Np and Pu isotopes from seawater matrix.

[3EBR] 10-15L of pre-filtered seawater is transferred into a plastic container. To concentrate *’Np
and Pu isotopes, TiCl; is used to adjust Pu to Pu(Ill) and Np to Np(IV), and a Fe(OH), co-
precipitation with pH=8.8-9.1 was conducted. Then, a CaF»/LaF; co-precipitation was introduced to
further remove the seawater matrix. After dissolving the CaF,/LaFs precipitate in 7.2 M HNOs, a
single column anion-exchange (AG MP-1M) chromatography was used for separation and
purification of 2’Np and Pu isotopes from the samples after Pu(Ill) is oxidized to Pu(IV) via the
addition of NaNO,. Finally, 2’Np and Pu isotopes in the collected samples were measured by APEX -
Q/SF-ICP-MS.

[#88] In this study, almost 100% **’Np and Pu isotopes were concentrated based on the Fe(OH),
co-precipitation in small volume seawater (15L), and the chemical recovery of 2*?Pu yield tracer
ranged from 71%-91%. A high U decontamination of ~107 was achieved, which made the U
interference negligible for the determination of ultra-trace level 2’Np and Pu isotopes in seawater.
This method was applied to determine the seawater samples collected from the Pacific Ocean for the
first time. In the four seawater samples measured, *’Np activity concentrations ranged from 0.037
to 0.062 pBg/L and the 2*"Np/?*°Pu atom ratio ranged from 2.5 to 8.9; 2*°*24°Pu activity concentrations
ranged from 0.98 to 2.44 pBg/L and **°Pu/**°Pu atom ratios ranged from 0.21 to 0.25, indicating the
influence of the Pacific Proving Ground (PPG) derived Pu.

This work was supported by Environmental Radioactivity Research Network Center (I-20-24),
and partly supported by the Grant of Fukushima Prefecture related to Research and Development in
Radiological Sciences.

Method development for simultaneous determination of 2*’Np and Pu isotopes in seawater by SF-ICP-

MS with a single column chromatographic separation.
Zhang S., Yang G., Zheng J., Pan S., Aono T.
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BB THWTHIE Lz, EREy 7y 713X T
AN, AFEERTIE SR HARTINA T, CdTe f Hids
Z O B R I 4T o721, RV 7 re Ll / :
AA=V 7 FFE R A — o bIC G TE 1:202 043 AIZ J-PARC
X INE 3057812 22,5 EA ARSI S35 CEM LT EBR A A,

Ao DI EI 2 A U REE X AR EIZ I DA A=
LT,

[RRLEBLE] kT HRFEOI=A U FRME
X BRI, Si R TIE 14 keV DRV FRLX —F8
g S D, ARy 7 B W TR IS
BT a R E 572 0IiE, p VAR, BE O n AR
DOEMIZBWTCRTS 7 AR S5 A % Fr
ETHUNENDD, FTeAA—T O FERIZHTZD,
S DI I T TR T F I E AR DREN L
ThHD, AW TIE, JARL VIR EDFRNTIZ IS
DTN TEERIZR R FT ATV A A=
DEFREREIT T2, BFONTA A=V B EK21TRT,
(1] BF 258 fih, AAKBI L5 64 [EEHR2(2020) 2B06

2 IRFEDOEE X BROAA—Y
Bl GBI B E (£ F)

Non-destructive image experiment using Muonic X-ray with Si Double-sided Strip Detector.
Chiu L., Kajino M., Shinohara A., Ninomiya K., Takeda S., Katsuragawa M., Tomaru R., Yabu G.,
Nagasawa S., Takahashi T., Watanabe S.
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o TSR A F ALY O 298K IZH31F D A A e A - e
N T =AY bIVERT, G TR Dk
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| #FfA : Fe**species

K5 : Fe oxide

Relative intensity (a. u.)

BMEBRBTIIAANG T —=ZAXT MUVIZHE  -10-8 6 4 2 0 2 4 6 8 10

DIEVHRD AL, RALSUS BIEICHOWTEHEZR Doppler velocity (mms)

HMAB ORI, BRTE, RILBISICRE T 28 B 1 SEBASRIH DO AR Y

DILFRIEIC OV TR L RE WS 5 G 7 by (298K) DIHRIE
° IRAFE

Mossbauer Characterization of Iron Oxidation State during Carbonization of Iron-Loaded

Woody Biomass

YAMAUCH]I, S., YAMAGISHI, T., KURIMOTO, Y., SUZUKI, H., TAKAYAMA, T., SAKAL Y.
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AR A WIEE O EREE b O T A OMEERMETHDL A A b ENHE
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PEIZOWTHFRE DT O TV 2WMETH 5, RIFFEETIEA ERMALEWITRE L THE
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TlX, ZOEAE U REMBLIE ORRAEIIZM T, FesOs & CdFe,04 O M) 22 MEE % FF
SLTFTREND CdFes 04 (x=0.25. 0.5, 0.75, 1.0) 1Tt L, S"Fe A A7 7 —43
EIZ L% Fe L& 0 BMAME OWEZ1T - 7=,

[5E5r]

AT GE DR BHERLIZ 22 By, HEYDOHEL & 725 L 9 12 Fes04, Fe 03, CdO DR
ZHEL, ek ET1IRRIES Lz, £TO®ZREAITE 21T, CdFe204 128 L TILZER
. ZOMIZEZEH 1100°C T 45 rfBeRk L7z, XRD IZ X > THMOW'E O AL %
RBUH, HRBHTH L STFe A AT T — 0 WHIE 21T - 72,

[fER & EB%

Fig. 112 x=0.25, 0.75 THIE L7 A AT 7 —

AR MVERT, x=025 TIF AV A b1k E 10
B%%%sﬁ FDOF 4 BRGT DIFAE & R T 5 fE R o2
BFELNT-, x=0.75 D AT bV, AV A bE o
B%%%@%Mizﬁ RN L7, x=1.0 12350y S
L RS OREN S, B YA R oRERbER &
ﬂ_ﬁﬁémnoAﬁ4h@@@ﬁgiCd@%'@W
EORME & bITHP L, ZofRITcdnAY § 98
U OBEEETHILARBLTHY . LT %
ROFMERLEST D, EARIOWETIE, WY 94
4RO Fe EHILHALLEMEBDNLIEER o X075
Ay R CEN TR NS, CdFes04 O PAC 8 Ry mmy
BUE RIS MR, CA A AV B OBE  po | 008 4 100075 105 1
T%éykﬁiméhk°%®@®ﬂﬁf%&% 5 Fe A AN T — AT k)L
LA WTIEHER Y — o TR T 5, ()

[1] W. Sato et al., J. Appl. Phys, 120, 145104 (2016).
[2] W. Sato et al., J. Radioanal. Nucl. Chem. 316, 1289 (2018).

Hyperfine field measurements for the investigation of nuclear spin relaxation of the A site probes in
CdFe;04 by means of *’Fe Mossbauer spectroscopy
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NZE ¥ doublet(D) & singlet(S)?D 2 fki4y
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NREREZ ; AARTYT =27 ha X U —OMER(LE: - BEALZ A~ 5 H-HEHH
%¢@%@m%% EAFEiE b L 7= HERE BR 55 0 Hff 72 -, RADIOISOTOPE, 63, 215-225 (2014)

57Fe Mossbauer spectra of sand samples of Inamuragasaki in Kamakura

Yoshida, M., Endo, K, Kobayashi, Y
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EREMNT A2 35 Z 72\, Avnir @O continous symmetry measure
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Antimony-121 Mossbauer spectra of square pyramidal organoantimony compounds with catechol
ligands
TAKAHASHI, M., litsuka, T.
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BRELToO _wEmIZEWELAFELNT
Wb, NFEYPU AL Ry AT —ER
(VRFB, ¥ 1) [IIXEIFEH —REMOH
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L TW5, VRFB [ EMM CBABOIEYEIZ [ 1. VRFB o 4[]
B EZDONNFT VI LERH VDL, <O
Rl e, BIEZNLEARAFT YT AL F U OFEERICL 2EBRDIEOKT. BHOMK
BEWHOMBEEAET D, THE, REREROTZD O A 4 2 B TE S R R TR A IZ
ITOITWD R, WiFE— TR TH Lo FEERORIK (Jrik, BXRIKE, EXiRE)
R — i) 72 oo B E Bk (ICP-AES Z W RENER L) 2325 2 & KN
Thbd, T THXZ, BFEANAFT VT LB 2 xE TS0 —T7 L35 LICL Y VRFB
DONEF % BB T 2 FIEZ ML L72[2], A TIE, ZOFEEZHWT, BAF
VR (Nafion 117), BEA A4 2 ZZHfE (Selemion APS) MO A2 RHREER A X 72
WENL—=FIZBIT AT YU LA ONEEE A REN L 7,
[EER] Wb KRB ZEMIE L v ¥ — O ER
M EE % N 6By BRIBEIC L D SV 2 8E L, 10
IN LYy EHWEA T A 7u~ T T 7 4 —C 80|
LM EIT oo, KGO PV 25 0EE T
DU LMW AV, VRFB (2B iR % %2 Ge
BRI XD BV oEREIC LV FE L 72,
Mi$ A 22 B 2 Bl L C . 1Al & OV VAl DR O
N R U TIRERTA LW LI 70 —T Ry 7 20r
AWNTIT o 7, ‘ ‘ ‘ ‘
[#68] 1 4 SHEELE SR NE AL =2 N TR
BFoEEZEZHE (X3 LWN4) #5652 LICK
D BRI & L 72 VI K& O V(IV) O 258 )3 A i
LD RES B2 LRSS, 61T,
A F 2 R TR K B B 2 E o 28 ks
BEENTZ[2], 2O DR NS EHEENR AT
AL A OEBBICKFETEREEELRT D,
(% 3CHK)
[1] E. Sum, M. Skjllas-Kazacos, J. Power Sources, 15 40;
(1985) 179. 20/
[2] K. Shirasaki, T. Yamamura, J. Membr. Sci., 592 °
(2019) 117367.

VRFB membrane permeability tests using radiotracer **V 3. VIV) = VI O 5 i
SHIRASAKI, K.
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(#E] 2MACERE 7.20) 1% o B EFIREESOFHAZ I TV D, 55
~2AL ZAEHR T B BT A R b ORH DD, ABAXSLKIEDERE AV E
BIER— A TH Y . EALMOBRICIZZOAFENMBEIC/R 2 Z LR BESIN T
5, FZTARMETIEZ, EXmfae v, BLAS@BMBEO G ENnWs ) —»
REOGR TOEMIEDORE LB L T\ 5, BEEMREAEmE LTk, LIAT LATL ~D
BRIERE W ERE SNER SN, BIEKBEZHOTERZITONLTWDS T A X |
—a- A F-L-F 1 ¥ CUAL-AAMT) Z BN L, AREEXTIL, FTEMBLICLD
WAL OFRGIREE D ZALIZOWTRET L. IRICEMIERSS 2R BT D THRET 2,
[3EE&] 2 Bi(a,2n)?"At KSIZ L » TAt Z28E L, 2N a0 BEEIc X - THBEL
THAt R by 7 KRR E BT, TDOA Ny 7K 10 mM BiBREEE(pH2.3) 72 & )
[ HPE(pHT7.2, EAEE & L C 100 mM NaCl Z RN o 2UAL KIFEHREIZ R L, 21 5
DFREHT K LU THE & VNGB E %2 20 CEMBC 2T 7o, BRI e —EWRL 7
LEENNZ AW, EFZEOMREZ0ESIL . EBEBELE(CHCI;:MeOH=1:1)% T
Mg o~ 2T 7 4 —(TLO)Z BB L 2MAHLFME DM DFEWIC L D52 1T - 72,
FDOH%AA =TT T —FEHWT 2MAt O EBR Lz, 7=, pH SCHNEE
B Z CEMBAL LT MAt EZ AN T a-A FIL-L-F a8 v U ~DE#EIT -1,
[FEE & E22] 5o pH, HINMEEIZBWTEREZITo7N, ZO—fFlE LTK1IZ
BePEZe A, FIINAEIE 250 mV(vs Ag/AgC) TO BRI MEAT  (a) (b)
#% > TLC BB DR KA+, BEREAT (X 1(a)) T, Ry
B o LADARYy ME7a— RZRosTWbHA, R
0.50-0.58 |21 At ARy MIFE LN -T-, —FH., & g
gtz (B 1(b)) 121X, RAHE 0.50-0.58 [ZHIfifE 72 At AR v 0.50-0.58

kN STELE LTz, SEATARSE[2] T SN 7= BAL-pH X & b
THE, TOERBRSFMETIE AU AIZBRIES ATV D
EEZOND, MOFEBREMFICEBNTE, TRENRR
D RAED At ARy NOGHMEAPBEINTEY, &
R SN ARERB Z b5, 2MA-AAMT O EMR
TR OIS TERERT 5,

(%% k]

[1] Toyoshima ef al., J. Am. Chem. Soc. 131,9180-9181 (2009).
[2] Sergentu et al., Chem. Eur. J. 22, 2964-2971 (2016).

1. (a)FEfEHT 72 B TN (b)
BREIE O TLC BB O R R
(i BeFe . EDANEE £ 250
mV).

Development of 2!!At labeling method by electrolysis.
NAKAGAWA, S., KADONAGA, Y., TOYOSHIMA, A., OOE K., KANDA, A., NAGATA, K.,
TERAMOTO, T., TOKOI, K., YOSHIMURA, T., SHINOHARA, A.
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HME DA A UMb DORERHIFHFTE D, £, PRVEOGITIZIZ PO’
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DY INNT L — A A
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NizilkBta A4 4 A RZEHWT, B2 CTTOFMS IZEAL, BEANXYZ e LT
BT 5,

[EE] At D72 D MALDI-MS Mt & LT RGNS & T 2 RiT L 3 v # L ORISR
EHANRD, & JRFITRLFRIZED . HRWE L ORISR NET DT ERME
NTnWb, FiEE LT, 97 BEHERIK(Sigma-Aldrich 1) & £k & 70ki JE O &5 7 i 1
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G409

1. EWgE s & J& . Radioisotopes, 67, 461, 2018
2. JIE 4 J.Mass Spectrom. Soc. Jpn. 61, 1, 2013

3. AK D, AAMEHEFRE 63 MFfam= 3402, 2019

Development of identification method for chemical form of astatine using mass spectrometry
TOKOL K., TOYOSHIMA, A., KADONAGA,Y., TERAMOTO, T., SHINOHARA, A.
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W CE S IR L CIEfE LT-, 1557 So/Ti IR\ b /K £ /K 2 I 2 T Ti(IV)~®D
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7
HNO; [Z T L7, Kol 106 ' | | ' '
FESelE. 0.1 M HCLIZk 10°
STHM L, ZomERE € 10°]
X, 98%LL ETH -7, % 10*4
PLEOFER. DGA / —< < 10°
VLY B W Sy Bk *2 1021
XV Ti& Sc DRI 3 10']
HMEFBE R LI, B, O
AR R £ AR AT O 280 500 780 1000 1250 1500
7t (C) (19K08163) KUt Energy / keV
R RIBLHET 7 > 1 7 B BT 5 RO AR BV

F — LDz % T

(g% 134.7 BKeRi £, HIEFERT 3600 75)
LNTHDOTHAH,

Production of ’Sc for cancer therapy with accelerator neutrons by deuterons
HASHIMOTO, K., TSUKADA, K., SAEKI, H., KAWABATA, M., OHTA, A.
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(GRILRH A 7 m !, BHILKETE 2 EHALRPERE® B
O AN V2 FkHEFHF 2 HMEE®, RER?, f@mEs °, H EF5L0°,
ENHAHER Y, JHiA A Y, Danni Ramdhani', JEFRIE ]!

(S]] Tex XBE T HHERICL2MPNICBT D eZExdhzs, (A -V 7 XD

R+ 5 L2 BEL TS, BFRAs) IFNRENBELETHY, TOMEPNIZE
T EEOMINL, BRTEOKEFERBEOLDICEETH D, FxldAs OBET
RO —>Th 5 As—T4 CERE 17.77 H) O 8 2170, (L5 BEVE O fom &1k %
MEt L,

[FBr] As—74 OBLEIIRIERFES A 7 a bny - FOFT A Y b—F& o Z—0D AVF
A7 b illoTiTole, RAROBILT I U LZNLy heLebDas—F
v hEL,30MeV D ahit% | FFRIIRE L C As-74 28L& L=, BIZAERY TH D As-T1,
As=72 %+ IR S E 5720, S 1 »r AL BT o7, B L@V
U AE 12N KRBT B Y U AKEERITIMBA LN B LTz, 6 MEEREZK 2 ml 1%
THRLEBIZY VB E R Q- F )b ~F /L) (HDEHP) DEEZ 1M & L7 AR 5
nL 2 XV IEBEH AT o 72, BAEEIE Ry, by, IR TF L, ~F P
D A FECTHEMHEA~OHMHEZ K L, WEMHZIIKHEOALEZTROHL, =% ) —
NEMATH50ml & LCHILT N U AZRESEEL 72, EEARKRIE2 nl ORRA 42
RIS T AT LT, T L% 20nl OAKTHE L7=%, 0.1 MEEE T As-74 2%
BEL 7,

[FEF] 102.5 mg OALA U 7 AL, FREHHE TREZIZ IV T 830 kBg D As-74 3
R LT, WEHIHIC X > TAMME BT T2 As-T4A IR 1 OLEB Eesl, ZO
FERLOAXTT RS L CER L, BAF BT a0~ NI T 7 4
— DR ZX 1R Lz, WEERCTH D 0.1 MEEE%E 8 nL F2ED 7 AITHET &,
IFIEEED As-T4A DIEHEINDZ Enbhrolz,

(L] RFEIZLY As-T4 DILFEDEHEZIRET D22 LN TE L, S HICAKFIE
TEONZAs-TA ZHWTEMA A= TOEB LY HDORZAZ—IZTRIT 5,

(3 1) W EEH % O As=T4 @ HURRE (%) :00
X
vl K 5 b g
Ry 91+2 8+1 g 01
NG 84+3 15+1 N
HEfE — 7 v 68+2 31+2 <
~F 92=x3 8+t1 00 * 5'3 * 1:0- — 15

Elution volume/mL

(®1) st osrrsa~ I T77 4
—ZFIT B As-T4 O EEE G

Chemical separation of As-74 using solvent extraction and column chromatography
IKEDA, H., KIKUNAGA, H., KOHDA, T., QIAN, Z. J., CHIEN, M. F., INOUE, C., SUZUI, N.,
KAWACHI, N., RAMDHANI, D., WATABE, H.
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[Fin] o MEEZIERICFIHAEER o B E LT At211 (Tir=720REHE STV
%o At-211 1%, MME&mE AW TEANTRERIENATGETH 203, E B O FALE A
fFIE L7 W T2 DI L F I R EE DR FE L < 3o TR, R, TEEEBMEREANIC At
AL EICE#R T 2 FERRO LN T WD, BEFO At fZEi#TETIE— &I+
i 5 &R At{b G & LT At DNERFNTHER R S5 23, +3 G R 1) )7 &k At{b &%
TIX At 230 3 G Z & D72 ORI EICH AT Z & TE D LEIC At L%
Mot WMBEIND[1], —FH. BAMCHL+H3 M EFE At (LAY OLFPEL 137~
BB EELS | BUAL IS K DE T RONARD RN AtERIL AW G 2 b BB %
FRDH LT, LVRER AtEFRER OB, HER At LG OLFZEB) O
MR BMICEN D LIS NS, ABFZETIE, BRI E R At LAY DL TR
My <, 7 A% F_X2 € (Scheme 1, 1)

(20 T OEREA A B LT e Egﬁimmmﬁﬁ’jf“%f

O
EEEANTHD(ITE FFT o =
A B Ny B (Scheme 1, 2)D &% 1 2
R R BT o T, Scheme 1. (Y7 FHFT T AL MR EBUOAERK

[FEBr] KBRKKZEOMGEZ NV — 7 TR¥ Lz FERNT L Y., Scheme | @Y 7 A X b
vI—= PR BUOEMIEBIES B, BbAlE L CREERET Y v A EHWT
ﬁ?@?ﬁ@?f?%& MRV Z2BILTAFEZHAHVCEREZRALT, Kok OBRIK
% radio-HPLC (4> 7 4 > Nal #rHia8) Tt L7z,

[ L &8 BLRSHE ORI O radio-HPLC Tlk, fRFFIFM 8.5 Nici 77—V »
JFHE— 7 ML (Fig. 1, @), (P77 bFva— )= B U Elm U &k T
BRI 42 3IcE =2 2 b0 E L LAMOME R BLAm L B> TS =
EMTRBINT, TOWKISETH T IHEMET Y U AR S LKERETRML 72

EZA REFRFE 85 D — 7 BIEHK L. 2 DELRE SR
T AL bR UACKIET D R FFRER 12.5 sy e

AicE =7 BAELTE (Fig 1, @), 20 =& TET F— o
ME, TAZ PN ERBCLIZEERT s 0] Ge2non j\

i, BREAOFETFTT 24 by sy 3 i ———— ;
WSS BE TN At (LB ER LT 2 gégiC3)(*')7tl~$~>3—|~“)/<>€>(254 o V)
WoHZERbNoT, AL 1OLEHTO —

HPLC ORFFHEMOENCONTERET D Blearoemsmm N
e, I v RERNNTERS, E Egi . : I\ ,
REMEE 2 ITE G EERL 2 S OFEm ’ Retention Time (min) ”
A A AT HEREIFE LTS, Figure 1. % & ® HPLC 7 1< F 7 J A

[1] JF. Gestin, et al., US20130004420 A1 (2011) [2] Y. Shirakami, et al., BER2018 (2018)
[3] A. Watanabe, et al., J. Org. Chem., 83, 14262-14268 (2018)

Development of a synthetic method for an aromatic hypervalent astatine compound
KANDA A., NAGATA K., TOYOSHIMA A., SHINOHARA A., YOSHIMURA T.
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(PR KPBEER, P K RItE, *BAWE b Am L) OB —®!', KB X
MED, KB RHE EA

(BEISHMESREEERZ DN AMBICREMICERSIED PO(OX),

Z LT, DM Z IR ISR T D ESIRES TR /T N /\
HERTVWS, BMESBRRICHY L SRT05 afifhe Y4 0 O
JBIEFEIT A RENEFLEND, ZOEABAREICENT {‘_ _N)

I BRI IR R SR TEIE AL L. &R & RERREA T oo~ N
RET DI LERRDEND, 2009 FITHE S
N,N'-Bis[(6-carboxy-2-pyridil)methyl]-4,13-diaza-18-crown-6

(macropa)ld Ln RAINZEBWTHRRKDOA F L FFD La macroppt! : X = Et
(CRT D BIRMED S <L Ac LIRFIZR KM SEER T macropp X =H
WAERT 2 Z ENH LN E 5 [1][2], L2 L, La(ll) _ ) .
RO T E R AR OIS < B EE Ty, 1 RIRTO AR
Aal, $ELEE DM E%X > T macropa OB VR VIR % R AR BRI 2 7= B B AL
+F macropp (K NZ AR L. Z D Ac(IDFER D H k& R AT,

[ E B - 5 & ] macropp™ I% 4,13-Diaza-18-crown 6-Ether & 2 ¥ #  Diethyl
(6-(Chloromethyl)pyridin-2-yl)phosphonate % S iz & & TH % S #4172, macropp (% macropp®
WA TMEL, = F NV AT NVENEINKRSHT 52 TH LN, ZAb DR
AL L LZERMARD La & BSOS S TR Z A L, TLC TOXEB 2§72, 0.01M O
BAAL - DKEEH & 0.01 M O LaCls K&K & =i CTHEA L. 0.1 M HEPES TR L7,
TNAIFOTLC XUV T, E/r—A2TLCIEZBCG TR L, ARy b E R L-(X
2) BNLFDHDGE LT & LaCls ZIRA LG GO R L T 5 & RefED R
BT D, BETAESIC La 5N AERK L TWAD Z & /R L 72, macropp® I X
Y macropp @ Ac 5K A RIZOWTIZ, B HHET D,

(X0),0P

macroppFt } J '_:" Ri=1.0 Rr=0.89

macroppE! + La Rr=0.95 Rt=0.12
p—

macropp I re-o Ri=0.85

macropp + La ’ 'F- U R¢=0.10 | J Rt=0.28
i

v

2. TLC L CORWEDEEN (/L : TAI T, o Brr—X)

[1] Adrian Roca-Sabio et al., J. Am. Chem. Soc., 2009, 131, 3331-3341
[2] Nikki A. Thiele et al., Angew. Chem., 2017, 56, 14712-14717

Synthesis of Radiometal Complexes Coordinated with New Macrocyclic Ligand Bearing Phosphonate
Pyridine Arms
Baba, K., Nagata, K., Yajima, T., Yoshimura, T.
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(8] HEEW4TORAD Yy NFENERGESc)IE, 17 (T,: 3.35d), Hig
IRV B R D e K= % L ¥ — (Ep- = 440 keV(68%), 600 keV(32%)), + L SPECT ##
Bzl U 7oy R tE (B, = 159 keV(68%)) Z# FiD7- 0, EEFMRASCIHREIZFH AT
XHEMFEENTWD, 7o, “ScITRWVEEE (T,:84d) 8L, FAE—7ERN
W T & B EM eyl R E (B, = 889 keV(99.98%), 1121 keV(99.99%)) % FF> 7=,
PEAEBL AT, BHEFICHWLON D,

HARIZE-oTEHEINOOBEEEY ST HZ ENEEL 25 FFICKEESBIZYSc

ZRGET 254G, “Sc 1T TE LTV RER W, YSc 1T HME T IR E SO 1 IR A e
EEx 72 FIETEL N D D, b ARV 72 WSRO —21% YCa (T1: 4.54,
YSc OBIMH) ARBTAREFIETHDL, LoLARRL, ZOREKIL *®Ca(y,n)VCa,
HCa(n,y)Ca 22 E@fliZe % — 7 v "M E L 2D, & I CARMZE TR A2l 72 " Ti
RSB ZFALTYScBLO*Se L —H—DRIELZRFTF LD THET 5,
[EER]  ™TiO M 1g ZEZL 10 mm O FEBICHA L THEFICEALLS O % ™Ti
O FEFE, BMEE 99.6% D #¥TiO ) 10 mg Z2 A REICE AL O % BTi O RREHR
B Uiz, ALK E LBt o % — O KRB 1 LINAC T 20-50 MeV (2 h#
LB FE—2%, 3mm/ED Taz T LzkmRa =% THIB S BRIz L
THBEBHIKE L2 5 10-30 0BG L 72, BBE% OREHIEME Ge -8 (K H &
LDy AT va A RNY —%IT o7z,

[ﬁ':l:%] "y BB LY 48T OB "Ti (2 mm W converter) [2]

DWENLBO RIS TS g ]| D i)
©Sc/TSe HUMHELL (B OBE X ]

EHER) #M1ICRT, 2EE O

TIZ2mm O W 3y A—gxfn g %8 8 ;

TaJE "Ti 2225 CTHRE Lok g 0.6 - \ .
BERAICRT, SERLEF— 3

ZTia Y A=A RRBOMER g O

R BRIES, ™Ti 2V5E 3 g, .

BTi(y,pn)*Sc » L & WE (~22 F

MeV) £F3E T *°Sc/*Sc x4t fg b 23 0 T & & e & o
BbH/NEL 20, %S T REIT Y7Sc R Enatey (M)

D OT%IREE L 72 D, JRME Ti Z M Fig.1. %6S¢/47Sc MUt HE b o> JR S = Sk L % — (K (74
WG ARITmx X —% BT A1F

E STi(r,pn) SIS IZ & 0 “Se M2 TL B, AT — X IIEFHIW% T ¥Sc 2 TE 572
JEERWYSe 2ET 5700 BE LD, BERTILTIO & Sc DHEEAX— L%
B LR 2 AbE CHRETHTETH D,

[&%&3C#k][1] D.A. Rotsch et a/, Appl. Radiat. Isot. 131 (2018) 77 and refs. therein.

[2]% Kk fth, 2018 BARKSFLEESER

Production of Sc-46 and Sc-47 tracers by photonuclear reactions
KIKUNAGA, H.



Effect of Sodium Nitrate Concentration and pH on Adsorption
P37 Behavior of Trivalent Actinides and Lanthanides on Pyridine
Resin in Aqueous Solution

(R$R ', HIEK ?) OFauzia Hanum Ikhwan', 8 5 2,
ANVEE R 2P !

[Introduction] Since trivalent actinides (An (III)) and lanthanides (Ln(IIl)) have similar ionic
radii, the chemical behaviors in aqueous solution is similar. Thus, the separation of these
elemental group is difficult. We have been studying the adsorption behaviors of these
elemental groups on pyridine resin. In our previous studies, we found that the group
separation is available in HCI system [1], whereas in HNOs3 system, the group separation
phenomenon does not occur as the adsorption is due to the ionic radii [2]. The reason why this
difference appears is that the adsorption mechanism of An(IIl) in HCI system is complex
formation with pyridine group and the adsorption of An(IIl) and Ln(III) in HNOj3 system is ion
exchange [3,4]. In the present study, we investigated the absorption behaviors of An(Ill) and
Ln(IIT) in NaNOs3 aqueous solution.

[Experimental] >*!Am was used as An(III). Stable Eu with '3?Eu, and stable Nd were used as
Ln(IIT). Adsorption experiments were conducted by chromatography using short column of 10
cm height, of 8.5 ¢m? volume. The pH was adjusted from 7 to 11, NaNOs concentration was
from 4 and 11 mol/L. The flow rate was about 50 mL/h. 2*!Am and '*!Eu were detected by
y-ray spectrometry. Stable isotopes were detected by ICP-MS.

[Results and Discussion] We found that both An(III) and Ln(III) strongly adsorb on pyridine
resin with increasing concentration of — T
NaNOs;. This effect means that the complex r Eu _Ndg Am 1
formation An(IIl) and Ln(IIT) with NOs" is

import role on the adsorption of pyridine g
resin. We confirmed that the separation g L j
phenomena of these groups occur in only s ; .
high  pH  condition. @ The  example £ o5 1
chromatogram is shown in Fig. 1. In this g
figure, adsorption order, Am > Nd > Eu, is © | |
not due to the ionic radii; Nd > Am > Eu. L _
This result show that the pyridine works the Ot

soft donor ligand by suppressing the 5 10

Effluent volume / mL
Fig. 1 Chromatogram of An(IIl) and Ln(III)
feasibility of group separation of An(IlI) and in 4 M NaNOjs aqueous solution with pH 11.
Ln(IIT) in HNOj3 system.

protonation. In conclusion, we found the

1.T. Suzuki, M. Aida, Y. Ban, Y. Fujii, M. Hara, T. Mitsugashira, J. Radioanal. Nucl.
Chem.255(2003)581 .

2.T. Suzuki, K. Otake, M. Sato, A. Ikeda, M. Aida, Y. Fujii, M. Hara, T. Mitsugashira, M. Ozawa,
J. Radioanal. Nucl. Chem., 272(2007)257 .

3.T. Suzuki, M. Tanaka, Y. Ikeda, S. Koyama, J. Radioanal. Nucl. Chem., 296(2013)289 .

4.T. Suzuki, Y. Fujii, T. Mitsugashira, J. lon Exchange, 29(2018)67.

Effect of Sodium Nitrate Concentration and pH on Adsorption Behavior of Trivalent Actinides and

Lanthanides on Pyridine Resin in Aqueous Solution
FAUZIA H. 1., ABE, C., KONASHI, K., SUZUKI, T.
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(1 JRB KRB, 2 IR KRBRAEER T, 3 JAEK N-BARD)OH B !

DHBEAN S, hER Y

[E] R EIZL AL D E LIV BGHERERICIZ o R W~ A =727 F / A
FMAREENTEY , BEROREHH ORI A ER STV D, MA 13RI R
ERE~EERT 5 2 ERRBEISNTWVDN, HLVBIRERERICEEND 7% 7 A4 R
(Lo)2S 2 EBAET 572 Db2MEE N ERL L7 MA & Ln OBENREZE L 725, Z OERE
OB ITABHHEEN E A TH Y FEBREHEE VW
BRSO D BTV B,

7\
ILn KV Y7 FREETHDL MA L, N,S72EDY 7 | / >;q( \
72 R —JR &R oMEAl S AER B WE SRLTW 5, o —N N— .
r//\b O/KWW
(0] (0]

BT, RO R~ DR WLZEMEZFFON, O K-
—HHi%| & L T C2-POPhen (tetraethyl (1,10-phenan-
throlin-2,9-diyl)phosphonate) 73 &% & 41, fliHFEERIZ IV
TEWWOELE & MA JERIRMEZ 7R L72[1], ARFECIE,
HEREHAE Z AV T Z @ C2-POPhen OHIIEE A LM T 2 Z L A HINE LTS,
[325r] DFT(#% R B3 R) % FI T C2-POPhen @ Eu $8(K & Am $8IK DR AT - 72,
DFT &% 1X ORCA3.0.0 & FHVNTIHEAT L7, JEATHF9E (1S L 0 SR ORI E @ Blfr
T =2:3THDHIEIRENTD, HHHFEIZ OV TIE MLINO;); & ML 2MBEL TV 5
EEZ T, USSR TH D Cu(C2-POPhen),PFCls & Y(CyMe,-BTPhen)(NOs)(CN); 7> 5 H D
MiEEA 0 ML, Mgl E =X VX —FHEEITo o, TXALXF—FHORENL, HH
W, 43 f#iE,. MOOP (Molecular Orbital Overlap Population) Dfi##T 217> 7=,

[(FER] #ESREOMITIZL Y, &R & BN 1O \
O i & OFEEIE Bu S5O T 75 Am $5K L 0 78
WEWS Z DRy ol, £ Fig2 IR LT X
I, B N JRA & @R o f il & O AER N

\_ _/

Fig.1 C2-POPhen

Eu(C2-POPhen)(NO;); Am(C2-POPhen)(NO3);

MRS, TORE ST Am $5AD A Eu $&1A o @ P
LV BREVZERHER SN, S HIT MOOP &’f§§§> Jmﬁgﬁ
FRERTIZ BV TR O fBIE & BT N R O #uE O cﬁé%éégs %é%%ﬁ@ﬁ
H/2 D ZFHEi L, Am-N 55O Eu-N fEE XD b éé’ 2

gﬁb \;(ﬁlj:':/fl\lrétz 75§7T-§ é j’bf:o Eu(C2-POPhen),** Am(C2-POPhen),**
T OFERA 5 C2-POPhen  MA iz Fig2 BB L NI OREO R Y

X, )8 FHLE & N IR T OHEHEEHOEWREEL TWD 2 ERHLNIRoT,

[1] L. Xu et al., Inorg. Chem. 2019, 58, 4420—4430
DFT calculation for elucidation of MA separation mechanism using C2-POPhen
NAKASHIMA, T., FUKASAWA, Y., NAKASHIMA, S.
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VAR, RFPEORBEITEERE B/ LTV, HIER T, 2000 £EI2IHERICE
WTT R R O B SAL 2T 2 A, 2004 4E 12 B SR FITMNEATEIE NS E b o 72 )7,
BE W TIE, EFPESCHBEEZENENL, BEHBEFENTAA Y NHILICHEDT
LVENDD. ZOXOIT, MMRELESE T LHAX v 72T, HE, TBE WD
£ HECTIHEBRTHZENROLNLTVWS. L, BRAMREOHEHKITEE (P
Principal Investigator) (%, E b+ &/ « I RIZOWVWTEH FOFEEELZITHLOATHY,
VYA —E LTOAXF L EZERTIHHSTIZTEAE RN, 201D, MEREOEE
2L OFETREBLTEY, BITHBRLARLXIE LTS & W) BURMSFET
% (Kwok,2018).

2T, RFEOHMIE, BARDIFERROKRFREERFEEICE T LI AT b
U—<RX VA MINETLHIHREEZHALNIZL, TOXMISKERTRTDHZETHD.
BRI, Pl A& v 7 - FARIC L, FEHMES 2 a—%F L, (L7FER
FRORFERIZMEEICNET H2RE (Blg) 2 LNICL, 0%, REFOHG
ICESEZOMBEORFZITV, BEIC T H5ISROERE AR D .

FT, Pl RZ v 7 « FHREICKHT LIEMENA X 21280, LFERFROKR
FIRELRFERICB T AMEE LT, LTFD 3 SOBEBRPL NI /o7, 112,
FANEONOMREBRNE Ty 7 LR, EICELTFEHEEZLTLESH
BTHD. F2I2, FENPIRAX v 7 OFEME D NV, BRI Z Ele L7
W2 EThDH. 3, FEMRMBEEOANEEZHEZZLICKY, BEOHMITICHT
HETXR—=varxvkH5Z2LThHsH.

WIZ, ZO 3 OOMEE~Y XY Ay FEGROBLENORET L, MISKEIRRT S,
B 1 OBLGIE THENWEE] EMIEhTRBY, BIES LFAITKT 2 8 E Ol M1
DEEVIZE-T, MOFAEDPFEFIIARFFMIZ/L>TLEI ZEDRFERTHD. Z
OXFFE L, PLIXFAORN ZFEMICHE Lz ECiMEEELZBE T ILERH D.
B2 OBSIE, Te 7 ART R 2] LERTEY, BBRORWERERADFEAIZ PI
MIBEVABHZEEZ 5222 EBFERTHD. 203t E LT, PLA SL #Hmic LS X,
FAORAEIIE L) —F—v vy 7 (a8, a—F8, o, ZEW) 2L 2%
VERHD. 5§ 3 OBRE, HROBMIBELEZRETHIZETHLEVIFED
RHENFEKRTHD. ZoxRE LT, PLITBBREOFEDMLFEOEMZEEL, BE
DWFTENC L > THEFT D2 AF VB REROMEFICKRILS T L 22T S &5 LER
H5.

An Investigation on the Laboratory Management from the Viewpoint of the Management Theory
TANIGUCHL, E., ODA, H.
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(#E5) ZRA R EET (NIFS) TIE R~ Y B V@G 5F FFHR O &%l & R 5 e
FHUC AT 72 R&D AW EE T2mIF 280y, EiIE— 6 O NIFS A% dh 7 v — 7 & Hilic
O RIEE N ES L T b, KBEE LI, 201944 H X0 Y%7 v —7 &L oI
eIl E L, AMAEECERL TV DI REBEHEET T I re vy Ialb—va v
(MC) 7% = — K@ PHITS (Particle and Heavy Ion Transport System code) O & i 72 F]
MMFZEITH#E O 1, FFHR TR AT 5 Pl 5 B 72 5 NS, TBR (MY F 7 A
TV =T 4 7)) EELAHEEE RO T SRR &, O BRI O L
HHY L TW5b, FFHR 5HE TiX, BlA O KB~ Y 1 3E (Large Helical Device: LHD)
DEBRFNOEDROAT v T 2R FE T %, FFHR QiR EF T, YRDZ &
235 LHD IZBIT 5% < OfESAZ R L>D, 3 TIZ 3D CAD BWHEEL TW5,
FFHR O#H 7 Z /v F (TBR 77 7 v h 1wk 777 v b) 12,
CARDISTRY-B (CARtridges Divided and InSerTed RadiallY - Blanket) &\ % % L\ )5t
ERELTWD, 7700y MR T IASKETHD A XA (2 360° ) I
XLT,2° Ztoa=y MEETDHZ LT, LHD LV b EESCHMMBEDO R TES &
20, POREMEFFERO A THMNMEEE LR T2 Z eSS, LL, &
RN L D, FEFFTOCAD T — ¥ LML 7> T\ D, ZTOEMES L, Tk
LD MC FHRICBWT, KEREEELR D, £ 2 CTARIKKTIX, PHITS FtH =2 —
RIZEB I 5 MC 5HE O BRI 72 (R R VERAS AT RE 20 e DU i AR A » o = & 2 B L,
ZOEBIRIIZOWTHET D, [AE]lZNE TO FFHR @ 3D CAD 7 — % i,
AutoDesk fH#! Fusion 360 7 J U K7 —h A T7HEAXTA ML —Y I, WFFETL—
TAUNR—THHIZ CAD 7 — X OHEFERK 5 TW5, FFHR-b2 ver07.f3d ® 7 7
ANT —H AT T ver7.0 FTCOREFTFHICESH,PHITS L, ver3.17 & 320 % L,
FHRFATICBIT D2 — U =7 Tlik, ABFFE=EFTA @ Linux (Ubuntu) 7% 2 15, Mac Pro
N1 A, FMEEFERICIE, BEEH L K5 TMUNER O Linux (RedHat)<°, Microsoft Azure
27 2 % F® Linux (Ubuntu) & 72> CTW5, #SFEMMEER A v v 2 fFiE (L TlE, HEEHA
Bz 7y a ) XA CHfMBEMERA Yy P2 HiEfk it IT 5 TetGen
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