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BE (EFxRXVF—0FERK) THDH I LATRIN, Th-229n OFBEERICBITOIEFR
LOMEFERICH LORERHI/TED L LTEESR TS, T72bb, 3.5 eV TR
EHREEATARERED, EECBLVWERETHD EFEBER] ORIEOEEEZD T
EDBFFEIN TS, i, TOBRICLZBEETIE, EFHOELIOBEFOREICLY
EBHINEBCENT B LEL DN, (CRREBOFEOBAITENT bIEHICHERE,
ZRETO Th-220m DEEHHOBIETIE, Th-229n % EIC U-233 D o BEICL VELEL
T, ZOEETIIAN 2%25 Th-229m ZEHT 5 L &N TEY, Th-229g {23925 Th-229m
DEREIIDR, 22T, BLAIIFREEFALT Th-229n 2/EL, o FAEICLDE
DEREHERTHZ L 2RATE R, Th-229m % Th-229¢g 13 LT LY L BETENITE
2 Th-229m @D o BEER TE 572507 T < Th-220n 2 HRET 5 Th-229g D o B2 HHEITH
ZELHRFTED, ,
[ B] Th-232(y, p2n )G CHEBEI | BRI Ac-220 #RIEL, Z0 B H#EICE
> TART B Th-220m OREERATZ, Th0, ¥ 1.5 ¢ R RAKERTHBLFAMROE
FSAFT v EROVTRRTRAE—30 MeV OHIBIRFHRRTAA L2A 5 1 BREBH L.
BREOY =7y b LERERHEEICE Y —B Ac 208 - B L, &S 5I0H 3 FHKE®#RD
Ae 77272 avinb Th 757 avid 4 ZSBEIEN T JETHEE - BRL, <UD
LFERIETHTHY L BRRIZOVWT o A2 ha X b —2{Tote, £, KRKEKYE
et #—DAF A 71 ha g2 EWT, Th-232( p, pdn )RISIZLD Th-229m DELE
LRB, BEROS =Ty MnbA ZVRIBIEIED 7 LIEOHZEZRNTTh 77 7 v a &y
B RLL, Y~V U AELETHE LAREICOVWT e ANY br X b —%fFo0k,
[ 2] Th-232(vy, p2n )Ac-229 RiH% By /- Th-229m BEDRALTIE, Th-229g Do
RT RF— R BV CET OB FER S, BE, T OFED Th-229m DEEITE
% Th-229g DFEBIZED LD THDIME I MERFFTHD, B, TOTh 7773 Vi
I3 Th-229 1B U CTHED Th-228 FHF L T Th-229 D o MBIEZHEL VD EEZ DI
BOT, BOERED afANT M EEIDOBRFERMEORNLLETHD, BRI
DEBRITIVVT S Th-229g DAEMMER S/, L1L, ZOHE S Th-229 KD o REHEK
MBI DDT, JVEDHEERD ZLBSBEOEETH D,

Production of Th-229m in nuclear reactions and its identification by alpha—spectrometry
KIKUNAGA, H., KASAMATSU, Y., MITSUGASHIRA, T., TAKAMIYA, K., OHISUKI, T., YUKI, H.,
HARA, M., TAKAHASHI, N., SHINOHARA, A., SHIBATA, S., HASHIMOTO, T., KINOSHITA, N.,
SHIBUSAWA, S., YOKOYAMA, A., NAKANISHI, T.
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U, BIGICEKD 3fli1 A ICRB2ENASNTNS, TORIBITMET S Md* & Lt 01 F
¥ RITa-b ROF 1 B (- HIB)EKTIZ BT B 3T 25 )1 R4 E3 W77 F
A RAT 2 DGAF O RMAPERE &A1 F RSB EFDEZFIA L TRD Sk
[1], No* D1 A L ERIINEZRD 5N TR, No TIIELUEDE, FOREZEREL
DORRDEA F 2 ZMEB ZRARDZUNEND D, AWK TIE, No»* D4 ¥ EE2EHT
B 7T Ce ® Bk DIRRALIZTH WS N/ B LA (PbO,) 2 B{LAI & U THWY, o-HIB ISHHIC
BB A BB R RN,

EREBEHS T LAMERICBNWTITo 2. TNEN *Cm(PC,5n), "“Eu(**Cxn),
“Sm(?Cxn) KT **Gd(PCxpyn) KISIZ L D K L 72 ®°No, **Tm, “*Er RO *°Dy % He/KCl
HAD o MEERIC K D BE L2 HEEE ORMEMITHEL 7214, 0.1 M o-HIB BRICHEREL,
PbO, 71 T LU AT VT AV —5 )V 15/30 pm] & PbO, D 10:1 BEW ZEESE, B 4>
ZHH T I(1.6 mmd X 10 mm)ICEA U THA A > RSMEHZ AR, ZOLRHET TR Noid
AT LCREINDDT, KEZIT6 M HNO; 2 L T No* 2IEHI 2, IS OEEERE
BOMNTHWML, yBART FOA RN —IZKD T 2% /1 ROBHMBREER Lz, T/,
FNEEHNITEEEK ZE Ta R EI2 100 uL D 8 DIZHEL, He HAENOF T > TEAN
THRIRAB L /218, offRARY O A M) —ITk D P No OiERER ZER L7z,

Fig.1 IZRTL DT, PNold 6MHNO; 7 57 ¥ a Y ICOHBASI Nz, TDOFEHMS 1)No*
Ne<BIEI NN, 2)Pb0, 1 T L T—E No* IZEIL S N2k, 1 3 > K#H T LT No*
WWBILEIND, EWIZDODREENE L S5N5, )DREERIET 22D, BT 4 K
AT LDRDOVITHA F 3 HE & 1

PbO, DIRBN T LZRWERHETERZE 0.1 Mo-HIB 6 M HNO,
ffol. TOME, *Nolk 6MHNO, 75  08f /@ pe—
yya ieosBEn, NEResn 4 1T o vsapy |
TOBRWESDP ok, $, oHBER £ | | i} s,
KU Po0, 71 7 LOWREE 80TK £k Boal | P11 q e |
HFTH No*REBL S hias o 7z, L[ \ -

(£ 3C#K] [1] W. Briichle et al.: Inorg. 0.2 c{; ;j},.:‘f‘év('?"'% \

Chim. Acta 146, 267 (1988). 0 & N ‘
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. behavi d the ionic radi Volume/uL
Cation-exchange behavior and the ionic radius Fig.1. Elution curves of 2*No, Dy, **Tm and "Er.

of No**
TOYOSHIMA, A., TSUKADA, K., AKIYAMA, K., ASAI, M., NISHINAKA, I., KANEKO, T,

ICHIKAWA, S., NAGAME, Y., HABA, H., ISHIZU, H., SAITO, J., TAN], Y., HASEGAWA, H.,
SATO, W., SHINOHARA, A.
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BEEOEEHIIRFZOBEEIEKFE L. EROILIZOMERTONTND, —F., F
BRI ZORFEINHIZEALITONTE DT, ENERRP o M ANF—REDE
BRT—BHDORT, ZEETHALNCT O ETRLEARANZETETHIMEMORAE Y - 1))
T A BRETHERITIT L A LITOR TR, RIFFEIE, BFE 100, FHEFE 12 2BA5K
FROERRER OREEMNDO ALY - /Y 7 4 ZE L., Nilsson 1E 0= /¥ —HEOIEF
2o ZOEBRORFHOREE L ERMICHALNICTAIZ LR EMNE TS, RFETIE 2 No &
UCEDOBIZIZ Y722 BIRfOBIEZFTE L TRV, SERPIDOERE LT BNo D o HAEILHED
WNERESHLE 7 O RIE #1T > T,

BTNo (¥BH 25 #) (TR ARFAPIER ¥ 7 LMESEZ AT 28Cm(13C, 4n) KIS TA
L. WAV zy MEEE, 2074 CRMESBER (1] T4 L - BESBEL. 450 ) =
YPINT7 4 b FA A4 — FEAWT a-e ARHERIEEZ T o7

125 keV & 78 keV O v BREIZH ST 2 NEEBREFAER SN, LETFHROBENS M1 ES
EFRE LT, Fig. 1 AERTHOLNEZ B"No OBAERRKAER L, Xk [2] TRl hizbo L i
By 5, ST 2] ORI, B ENE o MO TR F— L BEL BIOEER L ORI Z
BLTHBESAEZLOT, BBERLOTIALE—, Ay - YT REKEROER L K&
Rizd, PFm OEERIET 1/27[620] BRI 2D 720, M1 BB TRITN S 125 keV IO R Y
e RNUT 4112 »3/2Y TH D, T 125 keV M AD o BHOMIEREIL 13 20T, &
DHENL T B5"No DEERIE & R CBUBEAIZH 2, /Sv K~y a3 1/2t 90 3/2F TZ O X ) A2l
TRAF—ZHENHHEL 3/27[622] LB 2 bNT, Lo T23Fm D 125 keV #E{L & 25"No
EEREBOTHETEERMZ 3/27(622] L RE L7,

Z OB EICRENL IR D a-y RIBEESHEGIE 21TV, 2No @}Ebtﬁu&o WBIRF DEER
BOALY « R T L ERETDHTFETH D,

SE M
[1] S. Ichikawa et al., Nucl. Instrum. Methods B 187 (2002) 548.
[2] Table of Isotopes, 8th ed., edited by R. B. Firestone and V. S. Shirley (Wiley & Sons Inc.,

New York, 1996); P. Eskola et al., Phys. Rev. C 2 (1970) 1058

(a) Present (b) Table of Isotopes 8th ed.

a;z[e22] 312 28s (12) 25s
257N 2570
T o o .
j s Fig. 1. (a) A proposed decay
< 0 HF 257 .
32622) 32° R 1249 8% 13|82 (12")__100 _ 55% 8220 scheme of “'No established
: : on the basis of the present
512" 50  26% . '
. G2 8210 experimental result. (b) A
(5/2") 474 ) .
(3129 V24 11% 158323 1j2* 0 19% |30 previously evaluated one in
+
1/2{620] 1/2‘253 y o 253 1 Ref. [2)].
Fmyss :

Nuclear structure of 2"No studied by measuring internal conversion electrons
ASAI, M., TSUKADA, K., ICHIKAWA, S., NAGAME, Y., ISHII, T., NISHINAKA, 1., AKIYAMA, K., OSA,
A., SAKAMA, M., OURA, Y., SUEKI, K., SHIBATA, M.
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EREFIRAT, SRR, RHHA, BURESS, WUME, A8, FH B
BAIE, m)iE—", KBH—E', RERUEY, REE—E', BX150'
FRIRT°, (FEEEHRS, RiESHts, RBE—S THARS & BRS RBJIEFS
elE 25°, IR B3, RAEN S, KBER < KTHE—7, FkIEE’, HILBE’

105 BRRETHS FT7=0 ADD) DL EHEHISEBRUTHEOIOT M STNFEEDBEIC
MRINTELN]L HCRBOAF G EFRAUERRATRARRLEKREEXA 515 51ET
FREDUBRRICEVDTABREIELD Tak YT L3 No Ik < 8EE TR LomESh.
Db [Zx 9 HAAMERINROZZEE EMFRENTEA[2], UL, BERERVERMBBONTNSIC
brNDH5T, REBEBEEOMBEL SEBHOLERZENERHEIN, THICHER/EINTVDELRE
W\, ECTRADOMRI I —-TTIE

2CmHF RIGICE > TEREN D %2Db 10 ¢

CERER 34 ) [B1EHKIT, %£IC 104 B ‘e Ta Nb
RRIYR—I0 AORBRTRETHRE e & T @I - % % e
BRABELOBMERA A AR Py N
DEIREBFASIEGAL, Db @ 14M O = | = Db

7 okERERA OB/ mEm S F P f i

ERAILL, ERTREERRGTARL < f 2 g

/= Db % ™GAHF RIS TRBHCER U i P oo
Ty EH(C, HRD v MkkiEEFIA )
LTHYSATAA O RBOBERE 5 10 15 20 25
(ADAAEH%L, 7 v bk RBEERT HF concentration [M]

;‘gﬁg?&\ =% {tﬁﬂ'ﬁ’ﬁiﬁ E’IEK% AF ﬁ?ﬁ Fig.1 Distribution coefficients of.Nb, Ta, Pa, and Db fluoﬁde
complexes on CAQ8Y as a function of the HF concentration.

t‘ = ., <32
1hE CA08Y ZFIEL/=ARE Tmm, RS The data from the batch experiments for Nb, Ta, and Paare

35mmDATALICEAL., EETTO. shown by closed circles, open squares and open circles, while
Db DEEICITafizE. Ta DEEICIT TR the on-line data for Db and Ta at 14 M HF are indicated by
EERLA. MSHSRTEEE T 1 closed triangles and arrow (lower limit), respectively.

HMEETHH7. 1702 BOBEHEFRREOZER. Db (3 Ta ICEEANEIEANDREBERHENC EHER
SPNTIEoTe. NYFETRDE Nb, Ta LU Pa ONERBK)EINSDERE LTS &
Fig.1 DLDIC. Db D K M55 No BLU Ta [TEHEREL, #S51EEEIND Pa EREETHDE
WHHERESBA, JOEMIE 3-14M D7 v{LKREEPD 4 KTk Zr BLU Hf & 104 FTk Rf
DOREFRETHHLNAEELDIC[4]. Db D7 v{ifeA 7 SEEDIRDFEVDIRIETTRED Nb RU Ta
ERIBTEERTHOTHS. |
[kl [1]1J.V. Kratz, “Heavy Elerents and Related New Phenomena”, W. Greiner
and R.K. Gupta (Edts.), World Scientific, Singapore, 1999, pp.129-193.

[2] W. Paulus, et al., Radiochim. Acta 80, 69 (1999).

[3] Y. Nagame, et al., J. Nucl. Radiochem. Sci. 3, 85 (2002).

[4] 3REfh. 2002 &F EHLZEESFS 1A02 (2002).

[5] K. Tsukada, et al., JAERI-Review 29, 49 (2002).

“Anion—exchange behavior of Db in HF”
Tsukada, K., Haba, H., Asai, M., Toyoshima A., Akiyama, K., Nishinaka, I., Hirata, M., Hashimoto, K., Ichikawa,
S., Nagame, Y., Nakahara, H., Yasuda, K., Miyamoto, Y., Saito, J., Ito, M., Ishizu, H., Goto, S., Kudo, H., Tani,
Y., Hasegawa, H., Sato, W., Shinohara, A., Sueki, K., Oura, Y., Kinoshita, N., Kikunaga, H., Yokoyama, A.
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XCHIT] Fx DT NV—7TiE, ZWET 104 FLE TP HR—VTY A (R) DB RICRITHE
AU RBEBE RN, BOFRETE THD Zr LN Hf OB AT > TE (1], Zr R Hf
DEBERPICRITHEEEEEL, RIOERERZEEL, RMMLEVWOEFREHEZED T
SETEERFERTHAN, TNETHMZEET —ZITRESNTHRWY. 22T, £H, 1.0~
11.5M HCl FRIZ317 3 Zr & Hf O X #BRR U HGAELE (EXAFS) A ML DORIEETTV, BELALRF,
BOALER, RTRIBERE R E DEET —FEBUGELIOTHRET 5.

[EBk] THiRD ZrCl, 72b TN HICL, ¥R % 1.0, 3.0, 5.0, 8.0, 9.0, 10.0 25N 11.5M HCLIZ ¥R
L, &BEE 0.0IM OREHAEZ R /2. Zr K RIS TNT Hf L BIXHRIZ-OV T EXAFS
RITETL, BN —IERERHT SO U JEAT JEMiRR BL2TB B — LT AW T, Si(111)E/
JuRr—5LTHTF Ge ¥ EERHPIEANWT, WHIEICIVBIELZ. HETA—FOBERFTEIC
iX FEFF8 =—R[2]% FV /=, | |
[R5 &£ 2] 1.0~11.5M HCl RiZBITS Zr 81K DE)
FRAEE AR (ERH) % FEFF8 a— Rz kA 71T 4
REE (R &EBIT Fig. 1 IRLIZ(NABL 7R Ai3E
EBENTVARY). 1~10M T, 1.8A1C Zr-OH, /-

I Zr-OH HEAITRBENDKRER Zr-0 I B RL

nN3. Zr-0 RFHEBIT, 221AL7 0o TETZ.

Zr-0 ¥ —271%, 10M LA LT Zr-Cl #EE 123K Zr-Cl

v —7 (BFRIERE 2.43A) 12V 7L T Zhid, =
HCl BEOBEMEELIZ CIAAr BRE—BRABICAY, —
Zr WZEALLTE HyO HBVE OH EEBHL TV I EE K

BLL TV, BT, A4 AAHRHIE o L TRV
EM(K=~10'mL g'[1])%7RF 11.5M T, ZrCl>
TRIND 6 BN\ EREELRE TEZ. —F, 1~

5M T, Zr=0 & ICE S — I BBRRIEN D03, &
BEIRRICBITD Zr=0 &I ETICHRE P o<H
BRIEVY. F7z, I~3M IZRBLND Zr—Zr B—21%, —

- B&F(ZrO)H,0),1,(0H), DFRE FEL TS, 3B

T, Hf @ EXAFS BIER RSP, BEBRD Rf, Zr 26T _ . ,

i Hf @B%%z}-ywﬁiéa[l]%ﬁﬂﬁboo REHILH  of o 2t compiones (comm atmoes o tho themctica
SEE DR MA S HRICEI T 5B 1T, fits {dotted curves).

[2%& 3R] [1] H. Haba et a/l: ]. Nucl. Radiochem. Sci. 3, 143 (2002). [2] A. L. Ankudinov et a/:
Phys. Rev. B 58, 7565 (1998).

R+AlA

X-ray Absorption Fine Structure Spectroscopy of Zr and Hf in HCl Solution for Chemical

Characterization of Rutherfordium _
HABA, H., AKIYAMA, K., TSUKADA, K., ASAI, M., TOYOSHIMA, A., YAITA, T., HIRATA, M.,

SUEK]I, K., NAGAME, Y.
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169Tm, 208pp, 209Bi & —4" v ME D 0 EFFNOBEE, BLK POAr, 8Ca, BFe, 54Ni FHiZaAl
BRIGIT & o TABL 7z Z=84, 86, 87, 89, 97, 100, 102, 103, 108, 110, 111 DRFEZREKLE AW
2o NUDLA AR BT HETRDOFEER (7) 13, GARISZAWTHIESNZ., ERKOR
HIZIIAZE A R S| FEARHEZ ALY, BEOREIRRME o MOBRICXDITo 2,

HBREEER 30 S —

WEENSBY VF ) AR CEFERETOILEER § )
L, AUDAH AR B A ELROTETR B 2| e i, '
BB, WRREE (v/vo) x 21° EHBHZED, Fig. & 20} Vs
11078y b L%, Bohr EFVICk &, THEHII g g5 b R s
7= (v/w) x ZATEASNS I, BENERRO g | Qg;i\mm
ERBRERIC, BBRR7=0625x (v/v) x Z/3 % § 10 sk, =No og?\ gy e
BRUE, 3WETE, CORBROBMIOVTH £ gf Lo _
HL, HTRRROIZD D GARIS DBIZHBRE T L e T
SFHITDODNWTERT S, i, ZEREBICBITDET Oon ) 10 20 E;o
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SEXH Fig. 1. AU AH X dic BT ERED
[1] N. Bohr and J. Lindhard, Dan. Mat. Fys. Medd. E#E# (E# : Bohr T )V, BE: &
28, 1(1954) BR)

Equilibrium charge state of heavy recoil atom in a helium gas

KAJIL, D.,, MORITA, K., MORIMOTO, K., GOTO, S., HABA, H., IDEGUCHI, E., KANUNGO,
R., KATORI, K., KOURA, H., KUDO, H., OHNISHI, T., OZAWA, A., SUDA, T., SUEK], K.,
TANIHATA, 1., TOKANAI F., Xu, H., YEREMIN, A. V., ZHAO, Y. -L., ZHENG, T.
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(7R 2 %% 2 iy
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NAFRTICE S TRLIERS L TVE L, & .
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NBETTHB, LnLTIAF—CENRSL B {
NBHTLmb, FFRTR M FMFICER: 80
SR STV VIREEC X RO S HANE = atomic number Z
STVBLELDILBTES, coLyrg K1 SMTHIRFOXRO 21 EF
S aAVERAVEI A=y s T P ADE PHOIHLT=YT R

BRCTTIHBERDH D, BERI 23V Z2AVWEBEOERBR L OB, EkSIEORE
R HEERA TN D, SRIIZTEDZ—F v MoV \T{E'Ji%??b\ﬁ%%%&ﬁ‘fiﬁfﬁ}ﬁ
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—DT 7 bERD, "M THFHBEORFEELZEETOITETH D,

Energy Shifts of Electronic X rays from Pionic Atoms

Ninomiya, K., Kasamatsu, Y., Kikunaga, H., Shigekawa, M., Kinoshita, N., Tani, Y., Hasegawa, H.,
Yatsukawa, M., Sato, W., Takamiya, K., Matsumura, H., Yokoyama, A., Sueki, K., Hamajima, Y.,
Miura, T., Shinohara, A.
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BHBRE T EICARY MV EBRER LT,
(#ER LEE] 02
X 1 i HOPG 1 “F O —7 DEE A X _ ok
7 WIVERT, ()12 HOPG O ¢ Bz s '+L
HICEEICREBELEEET. OIRHER o1 m‘
ICHETICEBLEHEEDART MV TH S,
R HITERRBRE E KT 5 B MR E
HENTWS,

-0.05

BLUIERABSBESREREZANTELDR
RYNVETL T4 2T LEEZS, £
DY ¢ EHEICENWT WD Z EABH S M &
2ol, £, BRUEREBIEEROREE
wg = (7.8+0.1)x10° rad/s
N5 B & 5N B AR OB E &
EIL<—HLTHY, FEOEFKEZHAFOY
HEHEADEAQIREEZHI TR LTY
%,

(2% XHk]

[1] W. Sato et al., J. Radioanal. Nucl. Chem., 255, 183 (2003).
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¢-Axis Orientation Dependence of TDPAC for a Single-Crystalline Sample
SATO, W., UENO, H., WATANABE, H., MIYOSH]I, H., YOSHIMI, A., KAMEDA, D., KAIHARA, J.,
SHIMADA, K., ITO, T., SUDA, S., KOBAYASHI, Y., ASAHI, K. SHINOHARA, A.
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FHOFZHLTS5—L 2D HPLC BB E )

(B R, SURAESE, EINEE, 3 ARREY)
FOLFIEL RARM, BHAMRA . TSR BHEA . Sihi—.
KEH—ER'. FETE. hEAE

[ELHIZ] BEEOHSEELIENT, BRlE Ac ZRBLEEEIS—LUVOAHEY. EL
L& (Buckyprep h35L) . RUF2TAEAU U ILEGPBB hS5L)EEEHEL- HPLC hS5 A
TO Ac 75—LU OEMEHICOVVTIREL=[1], ABEENX 5PBB ASLIZEWTS 2 /4K
75— EEBICHEULEBEEERL, TELTSUR/MFERERD M@Cs: B#OEE7S—LY
DERLTNBIEN D M ofo AR TIZIO M@Ca: RA IS OV TRMERDHFELL, EBITH
HEAMRERIEEEMEL, . _
[3RE8] €RBI5—L2ERICRALVE 25Ac I$BFE 29Th HhoBA4 VR R VB4 Kk
THEE-FEHL, DBEL- AcZ2T4/—)U 1 mL [TABESE-%. v 7ELT LalNOs)s hiZ
10 mm¢ x 60 mm NDEZ A B RFIEICRINSE -, CORFEF He HFARFFIZHLIT 800°CT
BESE . IT7—LUVERR7—VREEEICHEEBLLTIYMIT. He FEKT.EH 400
Torr, EFRER 110 A DEFICTTF—IREETV. REBIT—LUEEHL £BLE-£EY
S—LUFEURAREZHIEREFTEREERNEXFLERL -, AEERICRBRTRSERE
T50. CORRRARBEESBL., ARERME-BEELLE. MLIVICE#SE HPLC BRFEA
DR ELT=, COFEHE 5PBB A5 AL (RUATOERV UL EEER) ICEEL. 40~60 2123
HI SN ESERLIz. COBHBASERE SZEE. FLIVATHU=T3 DREBERICEREL.
Buckyclutsher 5.4 (F)-2,4-2=bA7x = )LRBEER) (CRELz. COBERSZE 19 T8IC
SEL., 25Ac RUZOEZBIVBRESh o E ) oV BERLEEBRHBICEYEZAL,
Ac 75—L>® HPLC BEEENERH 1=,
[#R] 2Ac QoaBRHIEILBLNTI=
Buckyclutsher A5 ALIZHITSH Ac 75—L 2D
HPLC BHEHZEX 1 (2R, COBEERIC
[FDaKED 2 DOBHEBSHPEELTNSIE
Noahd, ChETDSUE/ARIS—LU DO
EHORBORBRESET CERLE=EETS—
L@ 5PBB A5 LEETIE. 40~60 HMTHEH
TOEIERETRNEERRFORBILKELN+3 TH
AHM@Cs2 THAHIZEN M- T NS, REEETH
W-EERIEEEEE 75— Izl ) i , .
HEEBERTIEADONTEY., ZZTHEDS 0 10 20 30 40 50 60
NEBHE—S OB ITBRORYED Ac@Cs: Retention Time / min
DEEREGRTHLEHERSND HPLC B8 @ 1 Buckyclutsher h5LIZHTS Ac 75—
ZBOHELEA RO M@Ce: BRBIT— o) HPLC jBtsg: SETRUE 2 20
LyEMAT 5 La 75—L o Tld, SNETITK BHE—OHIZ 40 D LRSIz B HE—SH
[T CTRELEMERKIT 1 BELLIBESNTE poexz,

59 . Ac@Ca K[ T CRELBEHDRMEAKE

BOlEITIERICHERIEND,

(%]

K. Sueki, et al.: J. Nucl. Radiochem. Sci. 3, 70 (2002).

Intensity / arb. unit

HPL.C Elution Behavior of Actinium Metallofullerenes
AKIYAMA, K., SUEKI, K., TSUKADA, K., HABA, H., ASAI, M., KIKUCHI, K., NAGAME, Y.,
KADATA, M., NAKAHARA, H.
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PHEENELILTRY ., FHIBT L b =T LAHRGAm~) & Ln i3, TOBKRP TOBEKEA A
R OBERMED S SERIFEEICHEE L SN TWD, TNODTROSEEFEE LT KR4 11“=
"y ) PUBIEE AW a~v M7 T 4 —5BEE ARELTE L, TOHREFEIZBY \’C\
=i An(Am,Coa)i 3388 A ¥ / —VEESEEF T Ln K0 i 2028 BEICRE L., An &
Ln 3R DBESNDIENRER SNV, S OICFHEMRTBERGZRETT 2720, Ex OB
FRDIEEE /T v a— RS EIER CHBER Z 1T o7, /o, =Rk U PUBBLUAD A F 532
BlEZRAWERBROER L= T, e TiET 5, :

[EBR] =i AnC4Am,22Cm,24CH & Ln(14Ce,Nd) % B BIRE DIEEE /7 /V =1 — ) VIRE B
AR ST AR 0.5 em® & A A RREIRE (S U VR =R Y Y O U8, Xt Dowex
IX8)DFEE o712 H T A(P1lem, BAEE 10ecm)D EENAHEA L, HREHARE AL, EHEHICR
MR ODEEE /T V3 — VRS EIREEER & 0 7 JMIEA, 77 LR O OFRLRE —EEE

(B L, WRHEEF DO An ORE% o BREIE T, LnRE%Z v BREIE TRE L7

[FEREE£] Fig. 112, =KV //Fﬁﬂa
% 70 vol%-conc.HC1 / 30 vol%-MeOH 1B &
R TRWCBRO =1 An & Ln @?@%’E@
BETT, Lo [J3ELHICHREL TS 5001
LT Anid In OB TW-< VIFHEL
TL BENDND, o, TOEBEDIRE
Nd-Ce-Cf-Cm-Am T -7z, Dowex 1X8(I
BT E= T L) & AV T RIEROVEEHERL A
THRREAT 7287, An & Ln (2REBHCHEH L, B N NI
SRR IR S Lo e, B s o s o

BRETROEER S A 8 ) —NDEERET, o

ERIZBEOAMm OZRHRE Y U UBIRIC R 5 4L 120
B KIDE(L#H Fig. 21RT, AXJ—/IVHER
DM, FEAREDEMT 2 FNHER SN
7o

1) T. Suzuki, et al., J Radioanal. Nucl. Chem., 255, 581
(2003)

Adsorption behavior of trivalent actinides and lanthanides aop ) ) ®

. . . . 50 60 70 90 100
on anion exchange resins in HCI/ alcohol mixed solvents Valune Ratio of Concentrated HC in Solent (val' /)

Fig. 2 Distributio Lcﬂ‘lm (% of americium on tertiary pyridine resin

OIKEDA, A, SUZUKI, T., AIDA, M_FUJIL Y., ITOH, K., et al. n HCI/ McOH mixed solvents
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TODGA Z il & § DFE#/n- N7 0 RICKIT 5 Eu()B LT
Am(ID) O ZEENC RITTIREDIR
(JZaF - ®i) OFRMR B, Ait&i#E

5] ¥R N—7 T, ERFEAZREOFH LWEZEQEE 7 o+ X [ARTIST]
ERELTND, ARTISTOEEXRT v 7k, <UOBRRMUSBETLRE> L <£TRUD
DEELRE>TH Y, £ TRU DO4BEIZIL N,N,N° N’-tetraoctyl-3-oxapentane-1,5-diamide

(TODGA) % v 3, L)L, EEDO T 1+ 22 TODGA Z@AT 37 D12, #x
RESE LA U TOMETREE L TR NERNH D, AP T, HiHEsEh
RIFTHREDRIZOVTRE Lz,
[3EBR] RHEE & BTE# X272 TODGA—n- N7 0 VAR & Bu(lIDE 7213 Am(ID & & e
1.0 M iEBIEIR 2 BEE T C—EREICR LB LR E 9 L, KO Eu(IDEET
ICP-AES (2 & Y, Am(IIDIRE XM O HE CYAm) % Nal(ThY > FL—a b
DUBIZEVRIE L, FTEOSEL (Dv; M =Eu, Am) ZIRE L7z, HiHERIZ 278
K 25 318 K DIREEFE TIT> 72, Bu(lIIiZ2OWTiE, BEESMEL —F—FRE NS
etk (TRLES) 12XV Z0EFEEREEZFH =,
R —fHER— EREZToHEBEE@RBICBVT,
RFIZR T 5 MIID)-FEEEEEAR DA EER (B). KHED
THEE A A4 R, A D7) — O TODGA BEN—F
ThHhDHERETHE, logDy & = F NV E—ZAL (4H)
& OFNZITIRIDIEL Y 310,

log Dy; = —(AH /2.303-R)-(1/T )+ constant

IHIT, MHEEHEEEPSO X7 ABRZ I AT (L

4 -
Eulll)

" log De,

(UG) BLUOTZy brE—ZL (US) BRI, ab e rovea ]
Fig. 112, Bu(IID3 & O Am(IID) D A5 B0 b DR EE ik 14 % A T oy 3

(| —®—005M

Y. log Dy WIREE DRIHITKE L C ELRHICHIN L7z, =
298 K IZH81F B BEu(II)DMHIIIR DB /NT A —F 1, hos 000325 00035  0.00375
AG= —382kJ/mol. AH= —120.2 kJ/mol, AS= —2752 ) T

JmolK L B i, FHEFEHRY {bEMD CMPO (4G
= —32.75 kl/mol, AH = —64.5 kJ/mol. 45 = — 106
Jmol'K) &LH#EEL T, JVHEBHNTH-7=, 2D &
IZ. TODGA M &LV EMRIMBAITH D Z L 2mRT,

| —=—010Mm

Am(ljll) '

Am(II)®D Dy A8 Bu(ll) & VBV Z &3, Am(IID) & FRE 5

DA F L FERE2EO NI D Dy & DI S, A A

YA XCRRTD2ETHDLEXLND, B e S Vgt SO I
—TRLFS— AHHA~HhH 7z Eu(I)DIFENFmD " [——aorw]
BIED D REREAT - 7 RF T T3, HIHEEROS 1 B Tt e
ﬁlii TODGA ﬁ J:Uﬁlijﬁﬁ‘/f 7‘1_\/0: ‘J: D %éﬂ:ﬂ%*fﬂ Ef‘ooa : o,ooiazs § vo035' 0.60375
ENTWBZ ENbholz, BIEAALT bV, £2TO 1T (K)

J:Ea m%{q:—i:"c\\lﬁ‘]_.g) %) D Z)‘S??Ef 6 j’b\ ﬁ:ﬂ D{Kiﬂ'»g"c% Hj és Fig. 1 Zfe{rinup(e;[r;t:rr; (:\e:;:glr;)dence of distribution ratios
NTNWBEZ EREMMIT R,

Temperature effect on extraction of Eu(I1I) and Am(III) by TODGA
(OMakoto Arisaka, Takaumi Kimura
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1. ¥E IE 880X 7 7 v TORBIRBELEDLNTND, L, RZ Ty 7T %8R L
THBR UTGE,. RHTEN R MBI IR E RS 5 X RN H D, T,
Tz 34T - EETHEINOREVBEE TH D, Bx DI —7Tid, WEFZEOERTH LS
ZEN v ERHEE PHEFESHEOTEE AR DR - LW TR ERIEGSEY o~ RGeS
R E R, ST OMETE (As,Sh) DEEZRTT-7,

2. BEN L BSOS TERE LSBT ~BRHETIIE  OBFHEERESRRICERO A
UIBEHTILICER L, IOV BRORRRIEZITY, 29 LTELNRIERERIL, Ok
DDA R M L TEEOZ RN F—EREEFEOOT, ZThE 2T~ M v 7 A THET LB
BHIENTED, ZHUTLY, TEROBEHEL ST CIIEERS OHEICL VBRI CE e o T- g E
TEROGITRAREE 72V . 82 HETHRD D b 49 FTTRITOVT, ppm~ppt DEEE, %A —F—0
ERE T, (LN LICEENTEEE o7,

3. GBI OBETREIE BERLDOIN—7TIL16 BOT Vv Far 7 o< Bomes
MBIRDEEN < sEEERE (GEMINIID 2V TRIEEZIT-> T3,

Sb DEEIZ OV TId B ASREHELEY) JSS001-5, JSS003-2,4 72 £ 7 FEEEDOFHEE 100mg % JRR-3
KFIBEHE EPHEFR 96X 10" m2sl) T 5 BfIFEHA L, 21 BEDGEE GEMINI-II T 24 B
BIEEIT o7,

F72, As 122V TiE JSS001-5, JSS168-7 £ 50mg ZFEHFETE D JRR-3 K% E\hitTii
5.2x10"m2%s1) T 10 ofRH L. 8 EEfEID#HEIE. GEMINI-IL T 12 BEEREIE 21T o 7=,

BIERERZRITTT, AIEERIGHHE S K< —ELUTED  AoEIc L 0 | S8R ORE As,Sb
NEETEHZ LBHERSNZ, '

#F FEHEWMETD Sb, As DERRKER URIHECIEME)

This Work (ppm)  Certified value (ppm)

Sample Sh As Sh As
JSS001-5 0.010+0.003 2.20+0.21  — | 2.1+05
JSS003-2 0.051+0.005 0.039+£0.006®

JSS003-4 0.033+0.004 0.029:+0.002®

JSS175-7 21047 200+7 |
JSS168-7 1.22+0.04 111.0+1.1  — 120+10
NIST 1763 9.53+0.33 10
NIST 1765 98.9+3.3 (110

4. BN ~BEGHESHIEDIE L 0&  AARSEMEYEY) JSS001-5 £ 50mg5 B % JRR-3 [itE
TRIZ 12 1045 RS L, Z 0% GEMINI-II T 12 B RIE 21T o 72, T DFEE., 2.20£0.21, 2.14+0.22,
2.50£0.23, 2.36+0.22, 2.36+0.22, 2.13+0.21(ppm) & 729, AIERERDIX S DT 2.26+0.14(ppm)
Elpote, ZIUCED ., BEV ~HESITEORIEZ E DL OFEHmuhs<, BEFEELT
FSTEDTH D Z EDRERI NI,

5. e SR ENDSME As.Sb BEEN v HEEGHEATER AV TEV FEE T 0.01ppm %
TEETEAHZ LIRS,

1) FHZE], MEEF, SAEE, pEle ot X, VOL.10,NO.3 PAGE.693-696 1997

Determination of Trace Elements in Iron and Steel by Neutron Activation Analysis with Multiple
Gamma-Ray Detection
KIMURA, A, TOH, Y., OSHIMA, M., HATSUKAWA, Y., GOTO, J.,
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Bry SOICHECRERELZ2E LS, —FRAEIEEYN ~ROBRAIZESH
TEET < BOMEELRRE L, ZhzPHEFRHELOT EEDEGbED 2 LICX Y BRE
DERSTETOIZEETMRRIZLE, B ZOREN U ~BOWELRATS 2 LI2k oA
VI T RN ERBIERTAZ N TEXEEDITERRNLDOHELZITHI 72K
BrROOWMEHERETIT) Z LB L ko T,

AR TIIBEN ~BAHTIC & 0 FEMIE THERA LR 2 BRE THF Lo T
NERNTE, REHIS05100mg2RELANRZRG62L 1 0mmOBEMERKEEIC
HALL, b2V VT LAOEBRELY PR L TARFICTREIEZOLIZE AL
ToRE 3 M D A EHERE L L TERRE L —HICBH Y S VI AN TRERFFICB VT
B L7, BHIZFER - FESF JRR-3 HR FLIZBWV T SHFRIfTVHI 3 205 4 BRIGHI LTz
BIZEW - £EN < BN ER GEMINLICBWTH VU BBEEZTo 7, —REYZY
H—HORIEZITV., BERENLB LN REL DKL > TREFOL) Dy
LEFEE LT, ERHERIC Ge BIHBPT —F —INERICBVTRET ST v KA A
OFEITRIERE & FIFIC 123 Ba OEEHEEZAE LZ0OE— 7 Oz KL LD EEL -
7eo  WIEEITo7=88HI SARMT7, WPR-1, JP-1, PCC, W2, BIR /& DEMEALRE
T, INLORELEL TAEOHRAMLTL, & bIERHTokF 2 — SOERRE-CR
BELROAL ) DT AOLSHTHEDHEMN 1T,

STk
(1) Alvarez, L. et al., Science, 208(1980), pp. 1095-1108.
(2) Y. Hatsukawa et al. Nucl. Instr. Meth. A482 (2002) 328-333,

Ultra-trace determination of iridium in geological samples by means of multiparameter
coincidence method
Hatsukawa Yuichi, Toh Yosuke, Kimura Atsusi, Hosein Gharaie Oshima Masumi,

Toyota Kazuhiro, Noguchi Takaaki
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[E5]

AR THIICH LB, ERBEN TRETPERER L 72Ab(ERE) 2 5 05)
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REHI 1P, SPICHANRBEPKREVWDLDEFATNAEI ENnD, EOFEEORSHIRE
&L 150pm Ay o THBILARERE, MAREO 3 >Z2arEe e Lz,

Fie, REOBRIZ 7 vBEAW., 7 oBICER LR (AR E 7 v B o fERE
AREICEST-RBE 7 vEBEROERE & Lz,
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Al LI K DRIABIC L > THEONEBRHTRIIHZARATHT ¥/ 4 FT 10 TRIZ
EEXY, BERESRULOBETEOREDRIIEBEONR o7, £/-, 7vBIZX
STHBENT-REHI. BEBEMEGER) E L BET VUV F /A TERRE - EBRLUER,
T vBRSBRBOR A -, REPEETNIEMERLEOFEMICL IEE
DOFEEEETR LT,

FvE ) A RTERERRZ AN LREEBROBZRIZUZADEHE Z/HOMN, ZOHEE
WOWTEHREPNERPEASNMIEVERY BB RKEVWEEEN/ IS 251E
EIZHoTz, £, BOFHOREHL, MKREE T La-Ce BiIzBWT Ce DEDT /<Y
— R R BB TH D ERELNII R T,

Th Y NZ U BECEESFLY, BRENCL>TIRHETEL bEEND L FFOZVA
Hote, £/, Th & U BRBEEL THHERICEWSAERL, AxROEERICRBIT
HIEFERBREVNPEL ER>TWBZ EE2REBLE,

Determination of lanthanoids, thorium and uranium in Tokyo Bay marine sediments

by neutron activation analysis and behavior of their elements
HONDA, T. and KAWAMURA, S.
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LCEE, RAFICEWMEEBFRE WL S, RFRIZBWTIE, Al Sc, Ti. Cr, Mn. Sm
DEIF/INE L, HBEEE LV 2. 3T Zn, Br, Sb OEIEKE <, HEABERLTWS
EEZLND, EOFEOBREZERT S L, HERTE CIIBHREMELS . M AS
AR TR CILBMGEREA BV MEMIZH - 7o,

15 H A OB ICHT A B MADBEDE & B L FERARBERORRIERB TE 3,
FRETHE I SHPRRICH DD L T/AEVVETH D | HBEL LRI OB E R LIz,

Neutron activation analysis of suspended particulate matters collected at fifteen areas in
Aichi Prefecture
SUZUKI,K. and HONDA,T.
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=7KIZE VB E T L UM U, Sc KB LERIC L 87, LB 2 BRI A
R, BEA A BHIBIZ LY Fe' 2% Lz,  ORBERZ MABREL. BRIZHET.
BEEL, RYFLov— NTEE Lz, ZOBERBO YSc Dy REBIER, BA
JRF BT JRR-4 D T 734 77T 20 S FHEFRE 21T, YSc b, v )G
THELZ*Sc Dy BEBELT Sc 2 ER LT,

(FER) KAKF D Sc ITBHETH D720, 77 V7 ERESMZ D LERD S,
W OPBREF LTz E 2 A, YSc DAERITHAWZHE 99.99% D REED V3 7 2T ER
TERWVWED Sc BEENTWE, TNETBRERH I o~ N7 70— B2 BWERE
X > THRHBARUTE TlRETE L, 72, BREARBHERIZAW KT O
SCIIBHBRUT CTH o722, RV ZF LI — MIERTEXRVED Sc NEEN
TWBZ ERPPoT, ZO Sc IR =F L y— FRIZRE—IZHH LTS &
ZEZ b, A LEBEATIZ 1 A CoOFERE (0.17g) 1I202~05ng EEN TV,

KRR ORERETEKZ AN T 5 IO EITIR o7, YSc 22 H3RD-IX
X 8T~9T% Thotz, RYTF L — MO Sc DFEIIN 60% T, ZIEMHIE
L7z#E5. 8T 0.3320.06ng/kg & VI EXRF/ O, Z OEIE Spencer et al. (1970)
(2 & DRFFEREBKDOBREMED 0.2ng/kg & 1ZIE—FHK LT,

RITFLU—RMIZED Sc DFSEZRBOTEOEMERY =F Lo — bOfE
OB bITR T, ScEZFALLZA, 1RBYVOEHRE (017g) IZXHLTE
BIRALLT (<0.02ng) THBHZ ENbholz, 5%, BHERI=FL I — %
AWTEBEZTRIFETHD, ZhiTL> T, ELICHBOBEEEZR LT 0
AIREIZZ2 Y . RAKED Sc 2 RENOBHEEIZIEETEALDLEZ NS,

(BE3C#R) Spencer et al, Journal of Geophysical Resarch 75,7688-7696 (1970)

Neutron activation analysis of ultra trace Scandium in natural water
NOMURA, M.,OURA, Y., AMAKAWA, H., EBIHARA, M.
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Determination of toxic trace elements in soils and sediments of

Bangladesh using Instrumental Neutron Activation Analysis (INAA)

(INST, AERE, Bangladesh Atomic Enefgy Commission', Dept. of Physics,
BUET, Bangladeshz, Graduate School of Science, Tokyo Metropolitan Univ’)
OSk. A. Latif', M. A. Halim', M. S. Uddin', K. Naher', M. N. Islam', F. U.
Ahmed', M. A. Islam’, D. Afroj’, Y. Oura’, M. Ebihara’, and M. Katada’

Environmental and health related problems have become a major global concern in the recent
years. Environmental research using nuclear methods of trace element pollutants has a great potential
in relation to human health. Pollution studies are essential to an understanding of toxicity of the
element in the environment. In Bangladesh the environmental pollution problem has been becoming
worst day-by-day. Bangladesh is now facing a serious problem about arsenic (As) and chromium (Cr),
which contaminate our environment. Arsenic and chromium exposure is a potential health risk to local
populations in most part of Bangladesh. To assess the potential sources parti‘cularly of As, a parallel
study of groundwater, surface water, sediments and soils have been conducted. In this study, arsenic
and chromium concentration measurements in soils and sediments were carried out using instrumental
neutron activation analysis (INAA). '

In preparation for irradiation, about 50 mg of each sample was doubly heat-sealed in
polyethylene bags. About 50 pl of each chemical standard was absorbed in the filter paper and then
completely dried under room temperature and it was also doubly heat sealed in polyethylene bags for
irradiation. The samples and standards were simultaneously irradiated at the Japan Atomic Energy
Research Institute (JAERI) using 3.5 MW research reactor JRR-4 (maximum thermal neutron flux:
approx. 7 x 10" n cm™s™") at TB pipe for 20 min. After irradiation the samples and standards were
measured for gamma-ray spectrometry using a high purity germanium detector (HPGe). The peak
areas of 559.3 keV emitted from "®As and 320 keV emitted from *'Cr were used for the determination
of As and Cr concentration respectively.

The detection limit of As and Cr in soils determined under the present experimental conditions
were 0.91 pug/g and 4.59 pg/g respectively. In order to evaluate the accuracy of this method IAEA
standard reference materials soil-5, soil-7 and lake sediment SL-1 were simultaneously irradiated. The
results are in good agreement (+/-10%) with the cértiﬁed values. The soil and sediment samples
collected from different parts of Bangladesh were highly contaminated by As (Soils: 2-30 ug/g;
Sediments: 4-168 pg/g, KSVOD: German threshold values for maximum permissible soil
concentration, 20 pg/g). In this study, an excessive amount of chromium (15295 pg/g) was determined
in sediments of tannery industries areas of Bangladesh. This study shows that INAA is an effective

technique for the determination As and Cr concentration in soils and sediments at low levels.
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Vertical distribution of elements in estuarine sediments
TAKAHASHI, O., KUNO, A., SUGIMORI, K., MATSUO, M.
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REORERBREZERRICT 4 v F &85 Z & TEREES O 210Po/21°Ph S REEL 2R bz,
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(ZZ& 3R]
1) Tokieda, T., Yamanaka, K., Harada, K., and Tsunogai, S. 1996. Tellus 48B, 690-702
2) Nishio, S., Kusano, Y., Momoshima, N. KEK Proceedings (To be published) 2003
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Study on residence time and removal of atmospheric aerosol by use of natural
radionuclides
NISHIO, S., MOMOSHIMA, N.
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Temporal Change of 137Cs Concentration in the Air
and the Asian Continental Dust Events

D B)NB—, 122, 5 46 BRALFEN RS, FIfUIl%'rﬁ (200249 A) .

137Cs in Recent Fallout Samples in Relation to the Asian Continent Aerosols (2) ..
ISHIKAWA, Y.!, TAKAHASHI, M. !, NARAZAKI, Y.2, TAGAM]I, S.2, SUZUKI, T.3
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Fig. 1 (left) Temporal variations of **Ra/***Ra ratio in Sargasso samples.
Fig. 2 (right) Comparison of ?*®Ra/**°Ra ratio between coastal surface water
and Sargasso samples.

Seasonal variation of **Ra/***Ra ratio in seaweed samples of Noto coastal area
INOUE, M., KOFUIJI, H., YAMAMOTO, M. and KOMURA, K.
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Basic study of the mass spectrometry using a tunable laser
ISHIZU, H., NAGASHIMA, M., GOTO, S., KUDO, H.



1P02

Fo T A AMCFEGBED T D DodRIRFAREEBORRE
(FRKRE) OFRIEF, FHFIE, REE—. LHEAR

1. 1T UBHIC

BT 7F )4 FRRIEIKRESPoEL 2T 50 ToROBIEICL W ZREDORE - EEMNTH
Nod, i, FEAENEEMERE THL D, BERFROAUSLETH D, BE, —
FRANZ AV DN TV D HEE, RRJET TRIEOFR LTV, T0ORREEETIZBE LR
EZiTHO>EVWIHIETH D, ZOFEORBEAE. HROBTEE~OBENCRERS 01D
WD ZETHD, :

ZI T, AR TIHRKREZEE TS L THESE, TOREZEEPTITIZ LICE»
RFREIOEREEZRKD , BREICITES - R - AEE TOITRTOTEREEEPTITAD LD
BEBEORRELAFEL L, EERRSLOERTRREOKRII 21T o7,

2. E5&

F = U N—NEBERBIZESZ & T,
REELOEHEZ L VRBBRETF =
N—RNIZEAT S (Fig. 1) , EATHEHEIK
DOFEEIL, 2.0 mL/min & L7-, RE ik
DF 2—T %W F 2a—TORITETZ LI
£, 200F 2 —TOBICEKERL., &
BHARPERICRB ISl L, £z, &
BRRADF 2—T OERICTA ¥ —5EX,
BNTLBERILEDSNERBE X, E—
F—FREz bo—F—Z X0 —FREI
RERTOS, BEILEY > P ROBEZIE oo o ] T Loy
LoTe—#—LHITEEIN TS,

EROMER —F—REZELIERMEL
Kz RWTERICZ2 D562 L% 212Pb - Fig. 1 EBREER
ERWVWTAHERL CulR~OFEEDBIEETT- T2,

3. EREER

ZEROMED 2.5 Limin BAET, BEAPBRICEZS NS Z b oTc, AEEHANT
FEDREZRELIZEZA, OBDOIREH/DLZENTE, 2Nk D, REHERKRIT®RF T
KondZ L FEAETNTHER 15 cm? BEOHHIEZINTWVD I &b
o7, LML, CaliZHWT, E—4F—TMET 2 LMERELIIRTTHZ EBEAISN
Tro AHEDBPETH, E—F—2FNIT B EAMADOREDRIIHI L, BEZ~DOHE
BT EZ b, 2T H—T 0 2AVEI E2RHPTHD, BRETITELXDERETHE
LNIRERIZONWTHMIIBET D TETH D,

Development of apparatus for preparing o source in on-line chemical separation
SAITO, J., HIRAI, T., GOTO, S., KUDO, H. |
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Study of behaviors of zirconium tetrachloride and oxychloride in gas phase using mass spectrometer
ITO, M., GOTO, S., KUDO, H.
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Problems of a chlorinating reagent for gas-phase chemistry experiments of Rf chloride
Goto, S., Kaneko, T., Kudo, H.
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Excitation energy dependence of mass and total kinetic energy distributions for the asym-
metric fission mode in proton-induced fission of uranium isotopes
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Fig. 1. PAC spectra A,,G,(8) of (a) "'Cd(+"""Cd) and (b) ""In(+"""Cd) in Cd,Nb,0,
measured at 77 and 290 K, with the solid curves representing the least—squares fits.

REFERENCES:

[1] H. Sakai et a/, Phys. Rev. B 86, 100509(R) (2002).

[2] A. W. Sleight and J. D. Bierlein, Sofid State Comm. 18, 163 (1976).
[3] Y. Ohkubo et al, Phys. Rev. B 60, 11963 (1999).

PAC Studies on '"'Cd and """In in Pyrochlore Cd,Nb,0,
OHKUBO, Y., MURAKAMI, Y., SAITO, T, YOKOYAMA A.



1P21
T o E—AAANT T —SHEORF

(BB K B0 2 ROERIE 3 KA TA #R30k 5 BRI 9
ARSERR L /NHREEDE 2, BREES S, (LIFRRYE O SIS — ¢, qE e S,
SKIRABPEER 6, FATLFHA 6, Feilvs 2, ohEHES S

1 BFE—AZMALT, BmSEAIKE. SE, SRHERES) THERBZE Z S Thid,
WO ORI FRETIIERR#E 2 EEROEREM/FTHENTED, BT
E—LAZNT 7 —nREC LN, ERUEBEECEEZ insiu TFY S5 UE—Y
A2TBHIEMARETH D, LEAERAIE. BRIV r7oba 2R AL, BTE
R B E T F R HHER(PPAC)Z AW T, (IR DB > B U ATIHA AT Mo 25 0
TRe(VIIDERERBTDHREETND, IHIZIDFe APPACEEALT. INET
IR EF QD7 FHER I o TER L7 Fe 2RIEET 5 A ZANT T —n3Hk
EZREL., A 2 E—LDHEDS S5RBEBREEHASATNDIOTHRZ®RET 2,

2. BREF AR OWFEERFF JRR-3M DOEIF v MBEEHEAHEB Oy b7 v 727
FA U T *Fe(n,y)’"Fe RIS(BINMTETE 2.6 barn)iZ Ko TERK L7z “Fe O —RIEUENL(14.4keV .
B 98ns) ERRRE Lz, CORBETIE, EBTZE—LR— MIXo TREHFMHFT 24X
1dmﬁ%%ﬁﬁ\%@%%%)%#%?TLMQWaﬁ¢®¢ﬁ?ﬁﬁ%5néo&m%m
BT UTEN SR 28 RIT 5B ICRE L. BHEFABIL 25um BEOX 7> L AHEP
MgkEREE L, E—LEBRHBNAITHSETHITHIDICEEL., BRTHAIE L/,

3. X 1 ITHBIRGR AR RVEIRT, PPAC DERICED AT UV AR TIIAZANT 7 —
ARG BIVIMESN/z, LML SNEINS S RIBEZFERLZEEEHEBTSE, Ny Y
TS50 R)AZXBI0BELELZ W, TRIVF—FEEZE B2/ N PPAC D J 1 ADRE %%,
BHUEHE T 5720120 DNORBRET o 7z, (Datk LA
NOBESVREBCAR T PEFEROSES : { :
DI, 1gem? DB U F U L ZEE SRR ORICE
B L7z, QEBEINS < BB ZEHS TS0
IR ERELDIT Sem B OSMERR 23 E L7z Q)P HF
HEEZORE “Fe MO AT — RIZIRH T2 7 2
PPAC AR L TEFZIZUEHL /1 XR &350
BN DD, AT —Fr #RIEFHEFHIEE 1ns AN

-5 0 45
WCHHEEINADT, 2D r#% BaF, > > F L —% THi Velocity / mms !

X TPPAC E KA T A EERAT, S5 K1 WPETHEICE > TEMKLE Fe

DAANT T —ZART b, 3BT

I PPAC D/NEUEIZ K BRIMBRIRIRD /A DB 1553000 & 4185 (w).

EEKREL TN,

Development of neutron in-beam Mdssbauser spectroscopy.
KUBO, M. K., KOBAYASHI, Y., SAITO, T., YAMADA, Y, SAKAIL Y, SHOJI, H.,
YONEZAWA, C., MATSUE, H.,, SATO, W., NAKADA, M.



1P22

Co BLUY Crp I5—LrIcAF VA& B¥Xe 2 TO—T
ELT=BCs MARING T 533

(FEMKHEFE - EMARE " - BHF
Of#ATI - THIEE ' - BQ &  AEAT - AXEF?>

[iIzU®iz]

30—40 KikDBERBELZHOBGERTH L7 7 — L U LABIIBIT I EFREFHALD
ET, PCs DAARNRG T HRBEAHRFREERLRVED, e 2T TF— LA FVEA
TOE, BFHRICE EEZ HODIED, —HIXREr —C0HRICAD, HMEZECTHD
PXe ENETE7T5 -1 HZIE PXe@Cq) BERT S, 22T, F—FLBHA+D
BCs L, 7T LUICRE SR BCs DRZIZOVT X RS T HEORIEE R I,
(£ 8]

FLAESBEEREZ AT, PXe (FEWBHI 525 B) % 40keV (I L, Cepy Cro 7 T—L
W% D dose TAFVEA LT, A A VEADY —4F v b LT, Ni #EREICEELE Cy
TT7—b, Cu7 IV ERWL, AFUVEADE, F—Fy FERBE, Ro-P/
AR ANBEREOTRBRSE IV RT 7 4V F—EIZEDZ L DITONT, FREFRA
ANRGT AT M EBIE LT,
[BREUOEEZE] o 3 s

Ni ZHR EICH#E LTz G (PXe A A B e e
AZ =y M) EWo-V 7 muaxXr¥ o RE
5y D A RN T AT ML % Figl, Fig2
VR LT B 1L, OB-FREBRIZH 2 1Cs,
QRFT—VRICNBIN TS Pcs, @
EAAF AL DBARBE CHREI N o . . . . ‘
77— LU DBRICREE SR TS Cs, T e TS
BO@TFTENT 4+ A LI=E S DRz & Fig.d Mossbauer spectrum taken with a " Xe-

. implanted sample of Cyp fullerene. (as implanted)
EEoTn5 PCs EDHEENEEh TS
LEbhs, QD PXe@Cy DEIEIX, ik
DE L DIFENS, FDEN 1 RRRELEX
bib, —F, Fig2 R LERBRST DA
7 b, OE@%KRS, EIZ, BEAML
L BHEBRBETELET T LD
B ICRES SR TWV5 PCs REEZTRLT
WBHEEZLND, WTHLOREHIRBNTY,
ERMAEIEbOTISL, £, AlES T
NI RAERY T P OE(-+0.05 mr‘n/s)i)) b Cs Fig.2 Mossbauer spectrum taken with '**Cs in amorphous
12 6s° DEFEBITE VT & BRI S T, phase.(insoluble portion in o-dichlorobenzene)

Absorption (%)
=]
W

e
=

Absorption (%)
o

e
Y

1} 2 4 6
v {mm/s)
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12191 Mossbauer spectra for some organometallic complexes having Zintl anion.
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Fig. 1 *’Ru M&ssbauer spectrum of CaRuO; at 5 K.
*Ru Méssbauer spectroscopic studies of CaRuO;
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Photoinduced Magnetization for Cyano-bridged 3d-4f Hetero-bimetallic Assembly.
EINAGA, Y., LI, G-M., AKITSU, T., SATO, O.
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The chemical states of heavy metals in estuarine and tideland sediments
KATAOKA, M., MATSUO, M.
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Carbon-Implanted Polyethylene Studied by a Pulsed Slow-Positron Beam

Nikolay DJOURELOV ', Takenori SUZUKI ', ChunQing HE ', Yasuo ITO %,
Eisaku HAMADA *, Kenjiro KONDO '

! High Energy Accelerator Research Organization (KEK), 1-1, Oho, Tsikuba, Ibaraki, 305-0032,
Japan
. ? RCNT, University of Tokyo, JAERI, Tokai-Mura, Ibaraki 319-1106, Japan
> Institute for Environmental Sciences, Obuchi, Rokkasho-Mura, Aomori 039-3212, Japan

The ion-implantation technique is commonly applied and particularly valuable for modifying the
surface properties of a material. Ion implantation into polymers is a very complex process, causing
tough structural changes near to the surface. There have been many studies concerning the structural
changes in polymers caused by ion implantation. Also, a great interest has been pointed out to design
electronic devices based on modified properties of implanted polymer materials. VEPFIT is
commonly used code for processing Doppler-broadening results. In the case of a polymer study by the
pulsed slow-positron beam (PSPB) technique, the former code is not directly applicable for analysis of
lifetime results. Therefore, in the present work, a simple macroscopic model is used to analyze the
ortho-positronium (o-Ps) lifetime and intensity dependences on the incident positron energy for an
ultra-high molecular-weight polyethylene (PE). Samples, 2-mm thick disks with a diameter of 15 mm,
were cut from plates of an ultra-high molecular-weight polyethylene matrix having a mean molecular
weight of M,=1x10°, crystallinity of 62%, and density of p= 0.885 g/cm’. PE samples were implanted
by 30 keV carbon ions at three doses Dy=5.10", D,=5.10", and Ds=5.10" C*.cm™. The projection
range of a carbon-enriched layer was calculated by the TRIM computer code, being R,=132 nm, as
well as the range straggling, AR,=28 nm (see Fig. 2). A pulsed slow-positron beam, with a FWHM of
about 500 ps was used. POSITRONFIT was used to analyze the spectra, and the results are
represented on Fig. 1. ‘
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Fig. 1: Experimental results and fits. Fig. 2: Best fit model parameters.

¢ — implanted carbon distribution.

The o-Ps intensity and lifetime dependences of the incident positron energy were fitted by the simple
three-layer model (parameters — Fig. 2, model results - Fig. 1). The observed increase in the
free-volume of the subsurface layer was explained by the crosslinking and escaping of molecular
hydrogen and light molecular fragments, during the carbon implantation process. The
carbon-implanted layer was detected as a low-porosity layer, which depth position, obtained by
applying a layered model, was in a satisfactory agreement with a TRIM calculation only for the lowest
carbon implantation dose. The subsequent y-irradiation of the samples to 30 kGy do not change the
subsurface properties, however, the bulk of the material is changed significantly.
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Fig.1 Coincidence Doppler B roadening Spectroscopy (CDBS): (a) Methane
versus Ethylene, (b)Anthracene and Diphenyl versus Naphthalene.

Coincidence Doppler Broadening Spectroscopy (CDBS) in Hydro-Carbon
Suzuki T., Djourelov N., Ito Y., Kondo K. (KEK), Ito Y. (RCNT)
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F—AZK 03 eV 7 L, BEAREIZNT U XD 1.5x107 D' m2 LA ETIRIE—EIT 2 o7,
AU T ARFHNZEBWTL C-1s O B — 7 BERHFHBEOHEMIHEVVET XX —HIZH 4.6 eV E
TY7hL, NYDTLTALZ AP 1.8x10Y
He' m? UL T—EIlolz, ThbDEr—7
VT MBR—FILRABERIZBWNT, ¥ YE
v RPTII, BRSNSy Z ) STk B
BOENLT=—V VT OMENEEITZEL
TebDEEZOND, MAT, ZOMFEEKICE
FTAEKERAEEA~Y VABKOEY—s T
FOEFZEAKZDOLFENHR, OF0 CDFE
EDOFWRIZED D THBEELD, BET
X, TDS EBROER LT T 774 b~DEK

T
e —y

—®—(0.25keV D' |
—0— 0,45 keV He*

C-1s peak Shift /eV

RRAO TN AEFEEEROBR LD . 04 03 12
‘&T\ J: D %i;f»ﬂ”:?&%:‘ l./\ ﬁ)%%*j*x"tpf@i Fluence / 102 m™2
*ﬁo)ft‘?ﬁ@éﬁ%ﬁ%‘%ﬁ'éo H1C-IsXPS ©°—27 7 bDA Fv 7Nz AKTFHE

STUDIES ON HOT ATOM CHEMICAL BEHAVIOR OF ENERGETIC IONS IN SOLIDS (V)
—CHEMICAL BEHAVIOR OF ENERGETIC DEUTERIUM IONS IN CARBON MATERIAL —
NUNOME,T.,KIMURA,H.,SASAKI,M.,MORIMOTO,Y.,OKUNO,K.,TAKAHASLK.,
SAKAMOTO,K.,IMALT.
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SPring-8/EHF ¥ — A 5 A o BL23SU 2T A REFHN - Nk
WINEER A et eERT—a v

(FRFBAVERRF |, RAHHEIR D) FemRE Y, EAE!, ME—8, &
ARi—, MRER, FEHER BEHREY

B2 135« BB OB TYHEFRCERERBOTBEFORL L BN E LT, F=i
RIS FEEBRIERR, SPring-8 (23T 2 BMEEHH L Z AV X Ry M AEZED TV D,
BRI, ARET YVl — X e REETBEFE—A5 (2 (BL23SU) (BT, B
FHEETF RERM B OB FIRBMEAT 2 B TR I MEECEF 206 HRPES) EBRRRA T — a v
ENRBINERE Z A MCD) EBR AT —a vEb EiFe, K1 KHERRAT—V
a v DONEETRT, TRNODERRAT— 3 VIIEEREIDENRYH X5 RI EREICH
BINTWARED, UIVILEDDORENTERILERROFERLTH, EHIT, XK
TR O MEEEAKE Y (XA F—48 : 500eV~2000eV, TRV F—4347EE : E/AE>10000)
EEERE LTHAWAZ LITX 0 V7 U7 HRPES JIENRTE R L L, G E RN
10T ECEIANL7 MCD JIEMNTEB Z LR TH D, HRPES RIEN O IIVERBFEHEOR
L7257 2 VIEMLEFEOBEFREBOFMRBERPE O, MCD BIED DITBEMEM B OR Y
VAEBRLEABBECERNEOND, BE, IhLDOERRT—Ta VERAWT
BRESBCHATEEOITRY T LW L ORMBEETREBEME OB TFHIER L2 ED
TW3,

HRPES %

1. SPring-8 @ BL23SU-RI FEBRHIZFR{E L /= HRPES & & MCD &,

“Experimental stations for high-resolution photoemission spectroscopy and magnetic circular
dichroism spectroscopy in soft x-ray beamline BL23SU at SPring-8”

MURAMATSU, Y., OKAMOTO, J., MAMIYA, K., FUJIMORI, S., OKANE, T., SAITO, Y,
FUJIMORI, A.
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AR D EIZ D HNOs TBP $8ND T T 2 BRILY) OB RS

(BR) WKk Zr BHER BB B BH F— WX R

1.#E HNOsTBP &iki3, ARIBETHDY) C#N) TFIUTBP)EHBERVIEESZ
CREVHMBTEEIHA2FEERMEELTESTS. COHEKZEBRIMERIGEIEZER,
BRI & B AR & M(NO,), -mTBP OSSR & RIS RARICIT X 5. £F,
T DEAEIE HNOs—TBP—H0 D 3 FAH 5731, SHAIEREFICIE VIEE 5 TBP & HNOs
DHBEIEGZRITRIEIZLD, ZOMMLENRELRS. AFHETIE, HREOENCIX
HIEFERREDELE, U5 BRIEY OBRBEEFHERANDL I L2ENELE.

2.EB  70%mHE & TBP (Wako Chemicals) R D IEE A HRELEEILI S E T, fRD
$73% HNOsTBP $EE2{ER L. HEETOMBRBREZBBHHERE COMTITE-450
(HIRANUMAYICL D, KOBBEZMEBKSBIEERE AQ-7 HIRANUMA)IZK D HIFEL,
FNENOEAEF D HNO;—TBP—H.0 ORI EZEH L=, £/, BE 298 K IZBIT 584
HEOEBERILCEEZ MPC227 (Mettler Toledo) 12T, #itkzREIX &K ES VM-1 (CBC
Materials)iICTRIE L7z, 7T VB OBHERTIE, B ELT U0 R v b ZHERE
WP U2 UO ¥R ZE RV, SHENDBRET-> .

KR KT OMRIEE E[HNOs] / [H0)E 0% EN 112, BERCEELOHEFEZN 2
12, SRR ORY. EBE507 5705 bEEOHBIEED 3 mol/L fiE THEMICE{LAA
S5z, COEMIHEEREICBWTHRKTH- 2. N5 h S, HNOs-TBP gEFizidd
7L EDH 2BEOBENEETHEEAOND. RETIE, Z0 2 BHEDHEEAD UOHEK
DBEBHEHFDBEVIZDNWTRET 5. '

T T 1117

T

-

HNO3/H20 [-]

1000 | Cr,oﬂ_y/

00— ' - ' : 100 : ' : ! :
1 2 3 4 5 6 0 1 2 3 4 5 6
HNO3 concentration [mol/kg] ' HNO3 concentration [mol/kg]

X1 SRPHRIEE CELAGEEORE K 2 siAPHEIRE & [HNOs/[H20] D%

Electrical conductivity [ S/cm]

T 7T TthTi

Dissolution behavior of uranium oxide in the different composition of HNO3-TBP complex
SHIMIZU, R., SAWADA, K., TSUSHIMA, S., ENOKIDA, Y., YAMAMOTO, 1.
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BEER _BbLRFE Y —F T X DEEEBRTOT 7 F /A4 F
D5YBE ; WEEE—TBP 88k 2 V57 7 & B U U LDLBESEE

(FHF, 2RI (B) #FEEHEET Y OB EB®EIL, SHEKR, BEE,
HERET. THEBE. EBE . MEMEKR’

(BE] BEELIIBEA _BILRIBLZHEAL LTHAVWCEHENSEB2EERESBET S S
% (BER _BLREY —F 7 (SFLE) "% L, RiEE BEHEZLELETICERK
HENOERBYEESE - BHETA2HETHY., UTOL > ENBREEYHFET S, OEB
PADBEER ZBILREOBRBIHERCIEEMENF VI &0 6 B CREZ2MHNTTRETH B,
Q) B L RFBHAEL OFEH D EREN O OTEXDEETE S, QORKEOREHIEH TE 3,
CORBFANLRER, VI LA THERLUZER, Wb ‘U5 VEEY hbU
TrEOEE, BNTAHEELTELETHD, VI VEEYTIZIE U OBRBEETH D5 Th
BIFETERED, U5 b)) UL —E L THEETAZ ENEE L, AR TR, RYEE-
TBP $&(E% Al & L CIRE LIBEBERA _BLREFELXAVD SFL %2, BRKFOT T 0
DEEERAL. USRI L LTIHET S MY U LADSEEEB AT,

[ER] XE B 2L RAELMEES. BiEE, EINER, VI VY IORVTETHERT
% SFL EE% Bz, HE BERKEERS; MBERE AV THhfn Lk 72 8EIK
5g&. 100 mg UO, k% EE L CHREL L7, WYER-TBP 54 ; £ & D 70%MEER L TBP % 30
SRRV IB¥ =%, TBP %48 L TIHal U7, AYEL-TBP $&4 DRk IL. FER ;4.5 mol. TBP ;
3mol, /X ; Imol Thotz, #BIE OV T UVEBRALYORME ; FHEAERG0 mL)ICE#ERE 5¢
EBRY., 0CIRo Tz, ZHICHHEE-TBP 562 BN _MILRFEZEAL, 15 MPa T
150 > RIEFE L7, QU T -TBP $EEDEIL ; DI 5| & & HHARR %8 L THE 8 mL/min
T 75 o, BER _BLKRFEZR LU, BERACBRURERZ ERBEEICR - EIAER
WEWCTR{LRZFLZR/ILSE, B LEY T V-TBP $4EZ2REIN LT, LROBREO-O%
1A I7NVELT, ZTNEZEEAEVELE, vl PV ADERE BEOyBRASS
MUVZBIFE L., 93 keV *Th) & 186 keV PPU)DE—7BEDONSL 7T & P T LADEEK
Wi, £, ME—27 OBEL R(Th/U) = I/l ZEH LTz,

(R L ER] REL-TBP &K% 2 ml STBER _BIKRRZHAVS 294 710 SFL IEIC
Lo T, BERIKRAL (5 g) #0HE L7, 144 71D SFL BIET 96%., 2941 71D SEL
BET 9%DY 52 NBETER, $2. 29 A4 74D SFL #BEICX - T 98%D b U 7 A
BEERNODEETAZ LIRS Lz, ZORBRERMNOU TV OBRBEE LTEETSL RN Y
A (#9100 mg URBDRETO N v AT pgBETHD) %, WEE-TRP#EEIZI - T
T VERRIIDEETE A L bhotr, ERZORRIZ. ADERICEoTU T ED
VU LR ERESDRBNLOOINGEBD—FEREERFIRETH D Z L2 RRT 5, bTh
TEHHR, VI N T ADOGERENIEVWHBERINE, RAVI LV (BEELLT
DRI T LEED) 2EUESKEEO RTHUIX 16201 Tholz, 1A 70D SFL #
YEIZ & » THEHR 25458, BRSNS D RTWU) 1 1.0 THY, E£iz, BEEKICES
TAHRDDOFNIL 50 Thole, TORRIZ. VIFVvOFER I UALALD BHEEEINLPTD
TLETRT, N UAZZLLELRENOOLBEIIBNT, ZOERZBETHILERD B,
1) Tomioka, O. et al. (2001) J. Nucl. Sci. Technol. 38, 461-2.

2) Meguro, Y. et al. (1996) Radiochim. Acta, 75, 185-91.

MARET XA RE [k 4 EEEFNRT N UAT LAHENARAEEE] OWERE
D—EE &L, ’ ‘

Separation of actinides in solid samples by supercritical carbon dioxide leaching method; separation
behavior of uranium and thorium with HNO;-TBP complex

MEGURO, Y., IMAI, T., TOMIOKA, O., YOSHIDA, Z., NAKASHIMA, M., TSUSHIMA, §.,
WADA, R.
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TIor—R—RABKEE WA T LAERBIZIDVT DBLETT
BB S

(A, 2 I RN BR)
FUER | OdbitERE | A& | FEET | AR

[ E IBERR T 0TS OB T ERBFISIZOWVT, UX/UYR T UO, /U0 DER{LETT
FISHFHETHHZE, UIV)/UNV) DB LB TG [— BT, U + 2H,0 - e == UOQ, +
4H" DNTFEFMHETHAZ BN MON TS, RBLETREOIETHEMHIZVI=rAF D
U-0 EDOER - -BEITERTHLELZLNTVAEY, ERICHEETAHLEREOSEMITHS
MNTRW, 7a—r—u AN —iX, EAER THIEEMEORMEMMEL A E RO EMRERBEAIZ
FHE L0 7 LB, BRI E U RO BT IR EETHY, WERHE ORIEIDOE
ERRERLFIREE T2, Fio, T L EREZERICAVNITRIER CEM LR DR L& T
RIiGz#%BETRE TEDH, FEERBIGIREBOAZT T OWTHLE A TES, AR T,
F1T LEBBERNTU T DA R LB T RIGE R~
[EBRVERERTHLY Ty —I— R ARME RIED — R 48 GC-20, B4 11 um) ZNER
8mm ¢ DL B/ NS — NV HTAERENICTIEL . BRI B ERE, Ag-AgCl(1 M LiCD&
REBEREBELNTLERY, 2RICGEREL-BHEEZ AW, N7 2HVWT U0 BEte
B REAIRE — EFEC) CER EBHEORBREEL 20D, BIEROIT NEME CE BN EMHF
XY I R BROBRLIRRICERL . #BOUERAY T LEB CEMNE—EEE TEELR
BOEME L., 7—aR T val I A(CP)EER,

[/ RLE2£]0.1~10 M HCIO, F D
U(V)DER{L D CP 2 AR, &
BiXUIV 1 (A VB0 EF RO TE
L7z, 10 M HCIO, 2 FiV 5 &, AT DK
W_EF—BOBREBRAIL-, WK
DELBEZBOSEBLBLIRITA BN
{27 hL7s, 2.0~5.0M HCIO, 2T
FCERLT- CP i, EBM T H~BNL
EEPICEBRLE - RETEHEOEVEE  2F N i
{BE R ENDRD R bR A BLRIL +1 +038 +0.6 04 +0.2 0
Teo BALE—WED nIERRE DR L LY FIVve. S5

WHEAIL 72, 0.1~1.0M HCIO, Tix =&  Coulopotentiogram for oxidation of U(IV): (1) 10 M; (2)
FBORIEE SN, Shigc SO0 O LI D0 € 0110,
BN n=2LRRolmbDEEZBND,

YL EDFERIZ, UIV)-UNVD DB BE 5975 UIVIZIE—RIZEZ B TS U ROt
UMEIZRRD UIVEWD Z oD FEREBFET AL TR T2, R T, UVD—UIV)ET
FKiebaE ., UIV)/UV)DBR{L B TR B 5§ AL FER LR B BRI OV TR NS,

number of electrons (n)

Oxidation—-reduction of Uranium ion by means of flow—coulometry with column electrode
AOYAGI, H., KITATSUJIL, Y., KIMURA, T., YOSHIDA, Z., KIHARA, S.
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XAFS LN A AN TSI K BIKERIE AR 77 = )V DR
(FHrRYE) OFHIESE, BIEEr. X, WTHRZ, &R
£, RIEIRE '

(xCwic] 77F/ 4 FOYHERFERIX, B - RESCRVEW LOHIRZ XY, B
WA RFRIIBEEND, ®Np AR THNEL, BEEZEH L CHAETESIDT, &
ETHHRFREFED—2OTH D, TNET, ¥ Np AARTTHNEZRHOTRT Y =k
A%@%ﬁﬁ%’i’ﬁfio’C%ﬁ_o ZOFER, lfk. BRI SICBT a4 RERE
BB LRTE, El. AANTTHNELFRIC. R EER L CRIETETH B XAFS
@UE%T&%/% RO B R FEO—2EEZBNRD,

ARERTIE, TTIC ¥Np AR THNEOERIIREE "V THEKBRILRTY =MTH
WT, XAFS BIEZRA =D T, RBHERFIEZED TEDHEREZRET 5,

[EB] XKBEXTY=n

(Np0, (OH), Np0, (0H),) D A Ak i% 7
a—7 Ry AR TITRoT, XAFS
HIE TIE, £ mg D ¥'Np0,. ®*'Np0, (0H)
B O BNp0, (0H), 2 AV 72, REE

BLRNOT, H-2RREERYT () BE1 —HEICHALERE

2IWIT, TRENER ng ODRME () BE2 XAFS HIERHORE

FSIBRAELREE, MEL, Tmm¢ D

Uy MIEE LTc, Ny M &AL ZEAIT 7 PET #RITALL, %@J:bs&ﬁfﬂa (RAZAF¥ A

k 1266) % LIAAREE Lz, Tz I bICMAZRFT7 PET RICAN, Z0O E»BH#E

%?f*bﬁ&_i HALRE (BEE 1), %@&ﬁﬁﬁ%ﬁf]*/7/(/1/J>.72T§5§L7177/
NZHEA XARS BIEHARELE Uiz (BE 2), XAFS HIERX

KEK oD YeHis% (PF : BL-27B) I2 38V T IR T, 31(111) L o

BB A—FERAVEBZBREBEICIVITRoE, £k,

IRNF =L Ir EB 2 AW NEEERIC XL VEBE L,

[RERUVELE] X 112 ®Np0,, ®Np0,(0H) & T

2Np0, (OH) , D Np Lyj; edge 0 XANES R~ k&R LTz,

E— 7 ALE X, ®Np0,(0H) & v *'Np0,(0H), ? 5 M3\ T R NpO,

AF—NZT7 b LTW5B, £, MKEE{EHIC 17. 63KeV ~ | NpO,(OH)

fHEWZ P NpO, IR BB VWRINS RN 5, ZHHEE

TOfRERIX. L. Soderholm b 2 REFKIZOWTHE Lz e A E—

R LR UEA %R Lz, EXARS 22 R AZDW T, o Eewy/kev

BUERTH TH 5, B 1 “Np0,. Np0,(0H) & U

[£&2Z3x#k] 1) M. Nakada et al., Bull. Chem. Soc. Jpn., 2Np0, (OH), @ XANES Z~2Z T

76(2003)1375. Iy

2) L. Soderholm et al., Anal. Chem., 71(1999)4622.

Arb. unit

NpO,(OH),

XAFS and »*"Np Mossbauer spectroscopic studies of neptunyl hydroxides
NAKADA, M., OTOBE, H., AKABORI, M., YAMASHITA, T., MINATO, K., MOTOHASH]I, H.
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(A 7 B8 - HRRFE? - REBRER))
OduAtBE ', HHEZAKES?, HPH’, FHES &HFZA

[IFCHIZ] BUNVERERED OB LS DMEREFMZ1T 3 I8H 7o » Tk, ST
TEOMMPBITERZHALNITAZEBHLE L ENTND, T RF A4 b (Fe(ll),Fe(l),0,)
X, A==y 7DOBRIZLIVERTILEEDLNTEY, ZTHUBLSREY ORSEETE
CEAMEBILRS B TEREMSHER SN T WA, L LRRb, SMREICR T 2B{E
FERIGICOWNTIRBRENR DL, TORKGA D= XLARE LN 2o EITEVRTEY, K
FETI, HBASDREFME LEERTROVOLEDOTHERXTY =75 (Np) IZDOWT,
YITREA N EDOBEBTREEZR/ID L L L,

[EER] BRI, V7T AZ Y v7 () BOME 999 %D~ 7374 AW, IE
EBRII ANy FETITW, TR .~ 7R ¥ A FEiZ20ml: 1 g (20mlg"), 15ml: 0.3 g (50 mlg™)
BELO15ml:015g (100mlg") DO3FEECTEB L, WINORERIZEBWTY, =R
A5°COMIT DEETEREIT o T KIBE DA A L FREIL, NaCl Z AW T 0.1 M IZFEZE LT,
Np-237 OFIHBEL, $7 1x10* M Th o 7=, FEREHEE 1 B0 7 HRRE T 2HICHE,
KB D pH B L UBMLBITEN (ORP) 2HETD L &b, BFENpBEDOEE%, Np-237
D o REPEFREBTHUET DI LIZLEVITo7, BEBRAER L CEORILELRE,
EREZITARTERERKO 7 u—T7 Ry 7 At (BFREE 1 ppm KH) TEELE,

[(FEREER] BRO—FIL LT, KEK 50 mlg! iT8Bi) 5 ER TORTE Np BEORHZE
L2 1IRY, EBRPOKEBEED pHMB 7~8 TH B Z &0 D, Np(IV)DEFEEEIT 108 M LA
FTTHDIENTFHEREND, BEND BT/ ANV MY 7447w by (TTA) ICHH SR
WZEnbb, BENpIRSHETHY, v/ R¥A MZX o TAMITET I N7 Np BIEHEE
FIRRICE VLB LD, w7 RXZ A4 MIRELEZLDEEZ NS, LIENn-oT, EBRERIA
2B BENT, ZEAEDONp X 4HICBTEIN-Z LBEXDND, £, TOBEKR
I, 25 CITHERTASCORBEDIZ I BESEDZ &S, M1 OFRMLITA END, 25,
ORP iZ DWW T, ERFBENPLH 1 ARBARE TOMIIKTLTW Z e Bbhol, T0
X, v SREA NEEIZHFEET S Fe(l) & Np(V)DBRLELRIG TS SNAETFREHE
L& 2 A, RED Fe(I)DH2 b THEED Fe(I) b ISICEESE LTS Z LB FRIN,

DL EOBRILBIRRIGE —ROEEXNTEEDI LD LEEL T, LEEEHROEZ
RATr, RIGEEEREZ k & Lz & & 0—ROBERGRIT,

d[Np(V »
—%Lkweammp(vn 1)

THRENB, B1CRLLREL S0 mle

DIZBIT 5 KFe(D)) 2B/ R L & A L L A R

Hi7m& 25, 25CTIiIEHT1.2X107% 7, 10

45CTIE53X10° s Vo e fERF/ LT, 5 e
20 KF(D)E, WEHSAS VY (Fabs g : =
BEAESHEEICEY) 1FE, RBRENE 100
VIEERERELDBZ R oT, &5
IZ, k[Fe(D]DBEKRFEEL Y, EiEibox
VNE—E)DPEHERAILEZ A, 555 108

Z
=107

—/— 25°C . \

dee . —&— 45°C
kJ.mol Tﬁ)of—o 100 Ly y penall | b | |

. . . 0 5 10 15 20 25 30
IS{:;lfgzgqn of Nep@mum(V) on Magnetite | @B (hn)
KITAMURA, A., NAKATA, K., TANAKA, S., 1 <=7 X&A MIXT AT Np (Np(V))

TOMURA, T., KAMEL G. _ BEOREZEL (EELHE 50mlgh)
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EVEYOFACBRIZHITE NS AF 2 DBREIZRIFT
» ERFELEREORE
XAR-TOKAK EBE HE HIE AT AEFEHR ZZBHR®)
B EM /NG SE

[ZE#INaClO, B & THMLI- Na BIELEYDOFAMRIZEITE Na' 174 OREDEREEKRE
MELUAA U BEERESEEREL. TOHER. EBEFTEOELITHLT Na 14> DOWER
0.67~0.85. /A REDEIZHLTIX 0.42~0.77 &&EoT<,
[(#EE)MBASIZBTABEHOEREEMIcHL T, RSB OHLBAREEMRIAT LI LR
BEETHS, HSHERBERU M ArhIcAA L TEEL. EBRNDPEEEEBILENSH
BIELEADND, TOR. TREBAA4 2 THD Na' 2L RETIIAUNEEEZEAT
WAHETEEEA $H D FTARTIE Na-22 ZHEVTERBEEIOFAMIBTS Na' 14> DBED
DEREEREES LU ) M4 mERFEZRIL, '
[RERIFMELTRERENGBELE)OFAMOSR T ERBHIETF) EALV=.2.0X10% m,
EE20x107m OF7HVYLEEILITHL. 1) DFE EREEH 1.0 Mgm®~1.6 Mgm™ &5 &
S512.2)DIBE . ERBEMN 1.0Mgm? ELBE5EMAEAEL-. ChE. 1)DFE. /A EE0L
M.2)DIBFE . (A2 ERE0.1M~05 M, WTFhDIFEENaCIOBRETH 1y ARREL-. 2
Shi=REETNa' 171, electromigration & electroosmosis [ &K YBEN TS, ZD1=8H . Na BEIE
BELUESEENERZTV . Na BERBRIVUBLBIERE. Uy MOERZERRRLY
B-BEEE. u... TELIKTEIZKY electromigration DHFEELT=, Na BEIRERITHEWLTIE
Na-22 ZhL—H—ELTHL, RLYMDFREDEICERL., BELEFEL=. ETOFEMIZD
LVTBE 298 K. 30 mA T4 BRISELIz, 20%. BHZ 1.0x10° m FICYYH T, RSM4R R
D v BAEIZEY Na-22 OEFBESHTERELz, ERRBERKRBRICHIVTIE. He HREM
—H—¢LTRLV-, BEERTEORLYMIXNL.He HAZEAL. B E-30OZFALM-. He
AR B ZEIER. He 28 FL0VRHEZRBAICEEL . Na' BHRRERKOEHTHIEL
PYR = ASARFHO He 254 L. BB RSARIZHe DX REITMEREL =,
[BREEBERIR 1 ICHEOEBRTEXRERZE. R 2 IT/AVBEXAFRERT . R 1 DFE.H
HLRFEEREEIERINGIN o=, —H. R 2 DIFE. 14 RE 05 M ITELTHEN
TTHIENFER SN, ChiT. Nat (AU R EICBEIEERICHEEL. AV BENELD
ST TERENL TN EREEROEELRITAILITERTALEDNS,

' F 1 BFEOURFERFE

BEREE Na B ENHEE, Uy, ERZETEE u., FE 1y,

[Mg m”] [ms'] [ms™] [-]
1.0" 8.2%107 22%107 0.75
1.2 6.8% 107 1.6x107 0.75
1.4 5.4%107 1.4x107 0.67
1.6 5.1x 107 0.6x107 0.85

K2 BERO(FRERFE

A*BE Na B 8h&EE, Uy, BRBETEE u., W ty,
M] [ms™] ms'] [-]
0.1 82% 107 | 22%107 0.75
02 7.6%x107 1.3x107 0.77
0.5 6.8 %107 3.3x107 0.42

[B8EZ3X](1) ATAEF. b, BERRFHELR 2001 FROXKEFEE 023, (2001)

Effects of dry density and ionic strength on transport number of sodium ions in compacted

Na-montmorillonite
AKAGI, Y., HIGASHIHARA, T., KINOSHITA, K., SATO, S., KOZAKI, T.
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ElwNL T ) ORRHIL Y, FAMEE ', (EHEEXM', Mg 5
(RALKREH - R¥E?) =ENRRA 2 R JGHE %, s 2

(2] BV NNVEEYOHBISREFTMICBNT, X bF A MEGMPOKERTE
e T ANENH D BE LAY M A FHIZIEEEKOIER, REKPBREK®E
L, ThbDEHEESHBOLERPRER L OBTEH IR EE 52 2, AHET
BB ZEIM U =EHEN Y b A MHBT 237Np 214K L Uiz PNp(V BTS2, &
SNREATED LIIANY PP A PRICBIT S Np(V)DILER EBITEBZRET L.
A MEBRKICFEOFMICH N SN A ERILFEEEI— FORR LB L =,

[EEBR] BRICIIV7-IXRTE () 7= 7F WaBE EYVOFA M) 2HVE, f
ELAHIMEZAZE20mm, S5 20 mm O 7 27 U IUVBIRE )V 2B WTH T MRICIERER
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(BRIER] PBRTEOEMNaBE )04 Mo ®Np(V)DEE S % Fig. 112
T e CNETIKEBMARTIZBWT Na* M4 Vid4 h T 12 mm FBE., RBRKIX 3 mmBE
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20 h OABIZHED S TIFL ALBIT LR 06 amede cathode _~>

N = NpO in l\faCIO
PO DI & HREEHT Np(V) D EIHE d NN.:O;:ottu;)Naco
3 < RS T B TEEEARIR S NLE, Mg |
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—HT, BAA 2 ULTERLEBED
Np(V)DE— V7 BIZIFIZE A BB R
SR olze CIA A D anode HINFELT
Lizc&EZ%E, NpOLCOSIIBA 4 >~
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(1) Higashihara, T. et al., (submitted to Applied ~ Fig.1 Concentration profiles of Np(V), Na®, and CI
in Na-montmorillonite under potential gradient

02}

Relative concentration / (-)

Clay Sciences)
“Migration behavior of Np(V) in water-saturated, compacted Na-montmorillonite under an electric
potential gradient”

Higashihara, T., Akagi, Y., Sato, S., Kozaki, T., Mitsugashira, T., Hara, M., Suzuki, Y.
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10ecm)iZ @R L=, BB L ARBER1T o7, AnlZ o BT, Laidy O THIT
Lz, 22—V FEBRTIILn 24 OBEALREHEE - A ¥ ) — V) TEREToT, T A
X ®1lcm, BAEE 50cm Db D% AV, Ln D4#HTiL ICP-AES TT -7,
[RHRLEBZ] Fig. 1| KEWEZAVWZ Lo & An
DHEERBROFERZ T, Ln M. An DB

« 1.0 o8 A& e
SVTHEBFR LD bAERSMERLTOS 2 o A
75 Ln & An BABEETICER > THTETY 2 | e
BIiabns, CRRERRTOSMEBLE  § | X\K
HANCRARD Y, Fig2 it Ln D= —L FER  § G
DR-RETT, B ARk A5 — G /“Qx%%
=352 TIRASEEHOT, 2 OFERIT Ln TH 00— e

Effluent Volume / cm’

ﬁ:ﬁ 2 *E E%%‘E@ Eﬁ%ﬂéfﬁﬁ‘i &) %) Z & % /:‘[:\. L’ T v 6 ° Fig. 1 Elutien chromatography of trivalent Ln and An in nitric acid

. . . . 3s . . . 3
1)T. Suzuki, et. al. . Radioanal. Nucl. Chem. 255 (2003) 581. Resin: tertiary pyridine ':;;f;"“;ljé“‘;fﬁ;’;:;e;‘";°;“ ™

14
MEBE . 2003 HEHLERS X v
12} ; o La
1.0t 5 —A—Ce
.‘ —v—P
Adsorption behavior of trivalent lanthanides and actinides on o o8t & _Z_ N:,
tertiary pyridine resin in nitric acid solution S el i ? j: IS;::
- *
ITOH K., OTSUKA M., SUZUKI T, IKED A.,OHTAKE K, 0.4l W \’ —0-Gd
AIDAM, FUII Y., OZAWA M., HARAM. MITSUGASHIRA T. 02 ‘
00" S0 100 150 200 250

Efftuent Volume / cm’ )
Fig. 2 Elution chromatography of trivalent Ln in nitric acid and
methanel mixed solvent
(Resin : tertiary pyridine resin, Temp:298K, Flow rate:100cm*/h)
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The formation constant between trivalent f-block elements and thiocyanate ion
MORI, T., SUGANUMA, H., YANAGA, M., SATOH, 1.

—102—



1P47

FT A I R[] T L — EZ DB LI LD
f-7 a7 LR OEHEHH

(B KRB BUR B, RAbK-&8F ) ORILFNE, B3R, RKHBA, £

BRGHER

[#BE] EFFEILAEUAIRBIEEY PITIT, EXRIADTZ /AR EE B DT 7F /4
FREENTEY, 2RO LFERR SRR OSSN B ENLTWVS, LML, ZILbDTROHF T
EMmOAF U BER P TRLEERLDIL. TOLFERESH L TRY, MEDOH TETDERLR,

DIFHZENEELY Y,

FIT, FTHVIRGT V=2 DB L D& BAZ L DEEEELDSITR T 5B
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[1] N. Iki et. al., Tetrahedron, 56, 1437-1443(2000)
[2] N. Morohashi et. al., Tetrahedron, 57, 5557?5563(2001) o

B MR AR [4]T V- DEE

Solvent extraction of f-block element ions by thiacalix[4]arenes and their oxides

Matsuyama, K., Suganuma, H., Yanaga, M., Satoh, L.
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BfrigiEE & olc, T8 /A4 FIZBRIREWVENEZERDS Z & BMbNTEY, La @
12 BNIEEAR LB BIOBRERH B, UL, DMDPhPDA D X 5 72 3 FEELL OENL T % & 1ol
(720, B FIE N(py) - La - NO)EE AN 1292 EIC 22 AE T LallBff LT3, Z
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K1 BRET—F
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a=15.340(3) A

¢ =19.035(3) A

V =4479(1) As
Z=4

X 1 [La(NO3)s(DMDPhPDA) ] D1 1E

Synthesis and structure of La complex with tridentate ligand
N,N*dimethyl- N, N*diphenyl-2,6-pyridinedicarboxyamide
SHIMADA, A., YAITA, T., KIMURA, T., OKUNO, K.
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