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Nuclear Safety Research Center (NSRC), Sector of Nuclear Safety Research and
Emergency Preparedness, Japan Atomic Energy Agency (JAEA) is conducting technical
support to nuclear safety regulation and safety research based on the Mid-Long Term
Target determined by Japanese government.

This report summarizes the research structure of NSRC and the cooperative
research activities with domestic and international organizations as well as the nuclear
safety research activities and results in JFY 2018 on the nine research fields in NSRC; (1)
severe accident analysis, (2) radiation risk analysis, (3) safety of nuclear fuels in light
water reactors (LWRs), (4) thermohydraulic behavior under accidents in LWRs, (5)
materials degradation and structural integrity, (6) safety of nuclear fuel cycle facilities, (7)
safety management on criticality, (8) nuclear safeguards, and (9) safety of radioactive

waste management.

Keywords: Nuclear Safety Research, Emergency Preparedness, Light Water Reactor,
Reactor Safety, Materials and Structural Integrity, Risk Analysis and Applications,
Fuel Cycle Safety, Environmental Safety
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exchanger design”, Bristol: Hemisphere Publishing Corporation; 1990.
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[1] P.C. Owczarski, K\W. Burk, “SPARC-90: A Code for Calculating Fission Product Capture
in Suppression Pools”, NUREG/CR-5765, 1991.

[2] A.T. Wassel, A.F. Mills and D.C. Bugby, “Analysis of radionuclide retention in water pool”,
Nuclear Engineering and Design, Vol. 90, 87-104, 1985.

[3] M. Calvo, S. Guentay and S.A. Ramsdale, “Development and validation of BUSCA code: a
model to assess the aerosol and fission product retention in a water pool,” J. Aerosol Sci.,
Vol. 22, S765-S768, 1991.
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[4] OECD/NES/CSNI, State-Of-the-Art Report on Nuclear Aerosols, NEA/CSNI/R(2009)5,
2009.

[6] Sandia National Laboratories, MELCOR Computer Code Mannuals, Vol.2: Reference
Manuals, Radionuclide (RN) package reference manual, NUREG/CR-6119, 2000.
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by a diffuse buoyant jet: The MISTRA HM1-1 and 1-1bis experiments and their CFD
analysis”, Nuclear Engineering and Design, Vol. 331, pp. 162-175 (2018).
A. Satou, Y. Wada, D.T. Le, Y. Shibamoto, T. Yonomoto: “Experimental Investigation of
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International Conference (BEPU2018), Lucca, Italy, May 13-18 (2018).
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(2018).
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on stratification breakup by a vertical jet”, Proceedings of NUTHOS-12, 984, Qingdao,
China, (2018).

M. Ishigaki, S. Abe, Y. Shibamoto and T. Yonomoto: “Experiments on Collapse of
Density Stratification by Outer Surface Cooling of Containment Vessel: CC-PL-12 and
CC-PL-24 Experiments at CIGMA”, Proceedings of NUTHOS-12, 1012, Qingdao, China,
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1) OECD/NEA
® WGAMA: Working Group on Analysis and Management of Accidents
® SAPIUM: Systematic Approach for Input Uncertainty Quantification of the Physical

Models in System Thermalhydraulic Codes

® HYMERES2: Hydrogen Mitigation Experiments for Reactor Safety 2
® ATLAS2: Advanced Thermal-hydraulic Test Loop for Accident Simulation Phase 2
® CFD4NRS Benchmark

2) NUGENIA
® [PRESCA: Integration of Pool Scrubbing Research to Enhance Source-Term

Calculation
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Table 3.5-2 WWAE L 7o 7 JS 2 7 o L ZASHDOMBHREIET — & D2
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MrBHEFE — — — — (RS
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BLTWD K5 e rmidfe 7y (B Zes - FBHGECIX T3EWE R L)) IR & KB4
HIeDITR 7 viEEZHWDS Z L& LTz,

RS PEREAT D XIS & 72 DVER AT NV A REET DB, TS E RN T 5 b OIX TS
AR FHE, FErS (E620%), KOS OMEZ RIHE I A =2 Thbsb, Z1L
a2 E, R o — RO ERICY > 7 U 27 L, Fig. 3.7-6 (IR T & 9 e ELHE
PRI Z LT D, Z O~ ORI Z LY T LRSS,

1L (9 25U )

ERD LY

Fig. 3.7-6 1 MDO#ME/STF A =20 3ODEMENATDO LTV IWNERSNDHA A—Y

ZDHZT, fHxDOLT Y BIZHONTERFFEEZITV., FHEERTH D P07 ZEEEORK
SRR D BN ERETT 5, —BlE LT, ELHEZR MRS & FF> MCCI AERiz-2ou T, 100 fi#
OV BEERL, BGRVERT N =TT A a I X0 Pk MR A R
L7 % Fig. 3.7-7T IR T, EROEE DY) —72 MCCL A DOET NV OE, EfRTRL
7o KO ITHPEF IR 1.04 200 ERID PR A RE L TWD, Zhic, v 7 Uik
LAy 7V — FIMRIET HEBEOIE L | SMESOMWEZRDDH T A—4 (A, a LO'S) ZIz
TARFETHET S & FHHMERIZRE 2 b 20 59, itk 7 RZE RN 2% b 722 Dk~ 72
FLHEZR MRS DFAE LIS D Z L Wb nd, 2D 2%DIE SO X 1XE T BV e iBEITABET 5 R
NE (B Tol ERBESNDE) LV BIEIDNITREND,
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N ELHESERDOBES
o ELHIOREREFH
S Ry—VIRAF

A=1.5, a=05,|S=25cm

=104 [3 S S L

'[H'K P I S T R

0 20 40 60 80 100

LT UHES

Fig. 3.7-7 L7V # 100 fH D H %R 5540

(RS & =ik ]

PLED X 5 7T FIEOERM %2 B L, Ho r L ¥ —F 7 /L itH Y 13— Solomon %
EHLTND, TA Ty a b T ZABEKIC X 0 i 2 SR A 2 RBLT DHERE. A7 &
JAEIZ K DI E CHMERR MR A 2 RBLT 28, 2D AfHAE b 2MRe. K ONERR 72
ELHEMER I BT D E Ak TS S 2 L —2 g VEERTLTAL T vk o SR EE
LTW5,

Solomon Z#EFT 7V OEESEFERATICHWD Z 12Xk v, BRI/ 5 alREME 2 HERR LIS 720
SAHPHIC W T, PEF ISR E AN S b E D THRRRINCIHMET 5 Z L N AREE 22 5,
ZDOZ EDD, Solomon (XY AT DE 2 Ji I AT 7 ) BEREBLOEE /2 — V72
HHDEEBEZBND,

3.7.3  FRRDAFIRIE

((EEI0LN:ED!

ok 30 4EJE

T. Ueki, “Monte Carlo criticality analysis of random media under bounded fluctuation driven
by normal noise,” Journal of Nuclear Science and Technology, Vol. 55, pp.1180-1192 (2018).

T. Ueki, “Universal methodology for statistical error and convergence of correlated Monte
Carlo tallies,” Nuclear Science and Engineering, Vol.193, No.7, pp.776-789, (2019).

& MESFHEERSC 2 M, B EEEE O, ERRSEE T 0k DEERE 6 fF. ZRtlE
FE 11,

(7 a Y s N ~OSN &k OER]

Rk 30 4EJE
- ISO/TC85 (JF-T-11) ISC5 (KRB 7 v) [WGS (BRF2e4) DA L 3—,
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- OECD/NEA/CSNI/WGFCS # /73—,

- OECD/NEA/NSC/WPNCS # > /3—,

- OECD/NEA/NSC/WPNCS/ICSBEP (Z& /)1, TRACY EBR DX F~— 7 i £ % i,

- IRSN &R 238 O ko 4 F2ha (STACY HHFE F2BRGEHERE Tl /1. PRI
1% STACY EHFEBR L1795 2 & Z5HH),

« FINAS (%A 7 Vi O FEii i@ > A 7 &) TAEA-TECDOC ffi & A S,

- R A VEE RS SR ICNC2019 [HERT RAAL U —FRBERA U= L CGEEICH I,

3.7.4 FLHLAHHBORER

PREGIECRE L. TRER LD 2T U A58 & B FIE 2SS LRGSR U X 7 238l m]
BEET 21 ) BEECHENT T, IFBENT 7Y L 2 OBHEER 2 ekt & U CHFSERR &
HEDTETWD, TONEIX, BT 7 U ORGSR, B SURFMERENT FIE O EBRIMEE, K&
OEER Y 27 Gl FIEORE G B 72 5, ARG IR, BEEE R CESRIES O EZH LT
LIREFT 7 U BRSO AT, R OYRERT 7 ) O ELMEZS LR i A B 2 D E o — RO %
w7,

Lo1% 1F BREFE 77U ORI 52822 B2 o T - B L LES BRI 51con T,
ZIHDOFHRAZTD AFLT, ERSFRMEART & EERARRAEZ TE L L, B U R 7 Sl 8 &
FHlEATE LV BN b O LT AHBEITH D, I THRLIZMAIZ, I bIS, BEBREHY1 o
IR DEEF Y A 7 GG FAEFE R I S L TV E 720,

_97_



JAEA-Review 2019-015

3.8 PRIEFEIZEES 2058

A4 77, JLHIEIC BT DR EEROREAEICL Y . EHEEE /1% (International Atomic
Energy Agency : IAEA) (X, iV E TOfRMERE K LTl - b3k a2 B e L7z 193+ 2 5t
ZRE L, ZCRE SN H - R REHE RO L L BREEH I HTIED 1996 (AL 8 4F)
EVBASNTZ, ZOHEZ, BEY TV kL LS b, BN ORBERE oK
BSEED HEREL L 72 BREEHUEH R ORI B W O RN AL > B i i O iSRRI & BR 4~ 5 ik
Th b,

PRERE SR & U CEA SN REREIINEICIE > T, ke D b OFEHE I TAEA
BEEEIZEIVITONATWD, A EORFERHES I T 2 ARGEHEEE 2 HEFF T~ 2 7201,
BB E EN DM EEWE OB ZAR T2 2 LhaB L o7,

—J7. TAEA 1345 ECHRIR L 72BREHRB 20 L, IMEEO ST Ctk S %y hU—7
SHTRTIZEZED . T LT D, BREGREIO 4T 23 FIRE 2R o AT PRI R TR 6T . |
RKOBIDRHFEIN TS, LL, Fxy NT—=7FTOo—B8IZ72 5121, BEOdW\Wr —4 %
ZELTHTHENRD Y | EHEAREHEICANTZSOWEORBNER SN D, RERESHTE
TR 7 —7Tld, TAEA REEFFE OFR(E - 2h3bDFR & L CEA S LT REEH & BR R
IHTHEANOMELITE T D & & bIT, ZERREREREI IO FEmZ TR L T 5720, EHNSMIE
WTHUENIZE S LTV D ot O AT Bl 3 OFR A 2 B & 2 72 B mET 217, 7 ) — 2 v— A%
fiff 2 7= = BEBR B o AT AR e (CLEAR) (ZR%E U 7o /AT 25 Oft i 2 i - CEREREAEHI & £ i
EWE OB RN EEN 2% LT\ 5D, vy NU—27 58 AT & LT IAEA fRFEHE
THEEN~DOZINRC, BR%E L 7o E O E T8l 2 TAEA ICRET 5 2 LI L U B ERZRAE
BICET 22 L2 HRIE LTV D,

3.8.1 WOk E

JRT-JIHIT Rt R RBERE R A O T, TAEA REHE ORI - (LD R
&L TEA SR EH E BRI R T EAIN ORESLICE T 2 & & b, DR R BRE B BT o
Fhi & /e L T D720, BERNIRLEIE OO ME L 72 D 00rakls « IS4 E L.
DRl - a2 O CEREEGBH Tl OB 217> T\ % (Fig. 3.8-1 & U* Table 3.8-1),

REHSES HTILFEHRE
BEOSVETOR [ N e B E R T O
HEFAREERRE ' AHTHEATAR

O HESHEEIFEHNTI70CT IR E O E o i O
O [AEADF D —J5 AR (NVAL) (ZEN T A2 LU ESS TR A B HR =
O EFOHEHETAEQ DT RE O T A S LUEF RERE (CEHE | (RREEEISE AL

LIAEAM S DIEBES T | - | SIS DD RIS |
(RIZTEE AT

Fig. 3.8-1 RIS E IZBIT 27RO 2K %
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Table 3.8-1 Y-k 27 FEE )6 % 33 4 E £ TOMFSEEHH

R 27 28 29 30 31 32 33
R AR ,
BEHD 7
KR DVEIR - LGN
SRR 45 BT AT _ ARG T 7 o ORI T E s |
W ERLF D

N N AP T S\ g BaRBE SN A
22k RE S T = AR D T R DAL ERIRRE S AT TE

[
L

PRk 1 AELIBE DKL, Hm S ICRAB AL 2L LT D

3.8.2 ElppkEH
3.8.2.1 IRAEY T SAEHERL & HN 2w T R R HE E

[

BB ERETREI O/ =T 4 Z AT TlE, AU A B Ol 2 ORE & AR O RINLA
AERET D EICED, ZORREE W TR FINEEIONE OGN THhILTW\WD, 22T,
TTURT I N =T AOKERIIK AR HRICBR L HE R T e AL IR TWAH D, BEWE D
FERIFI] O HEE I IR B BRI RIC D RS TW 5, IAEA THLEWEEHRL O
R E 2 BER L CD, 20X IR RN, Fx LT OHNRICET L, Fik 20 4
JEMBERR 24 B E T, SCGIRFEE O OZFEFE [REREREOITHAE] 2B\ T, B
— 7V b= DR KON MOX KL F-H O 7L b =07 A O fE BIRFHIR E 15 O FEAR LT & ffe e L7z,
YRR 25 AL D D IR BT 2 B[R4 OZFEF3E & U CHIRBAR Mkt L T\ 2, Ak 28 4
FEND R 32 AR (BFN 2 ) ETO 5 yAEFET, AUA TRENCER SN L BMED 7 v
KT OFERIRE 2 P 3 D B OB R & BEBS RIS HED T D, ZOFETIL 24U 23 25 HAED
P T 280Th ICEE T2 2R L, 700D U U ARSHEES LR B BIE L TOR
MEAETL26DTHD, ZOHETIE. 7T U PO RMYTHEIDAHE - KR E 72 1 S
NI Z RS Z ENARETH Y . BRIV 7 VIBRGEh M Thn 7 R 2 45 T & 5 algerEN
B D OREHEE FEERERS GO D,

(B - b ]

THETIT, B 85%M N 10% DI Y7 T LRk Z2 x5 L LT, 7 T R 15 DB
ATV, EREIC Y T v ORBUERZIRET 5 2 LTk L=, ik 30 EEEIL. IR 85% D
EEAE T 7 v ORI RENE PSR & U ORI BIE OB 21T > 72D T, LA TIZEANRE & ik
RrEFLod,

RO —ERIL, SR RET b OZFERIE TR 30 L IRIEHTE R T A LR
(PRFEHFEBRE DATHA) F¥) O—RELTEBLIZLDOTH D,
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[FEHENE - 77 e—TF]

AEHE LTI, @MY 7 > ORNIRTEHEY)E NBS U850 (85%#4E) @ UsOs ¥ykz FAv iz,
HEHEZ, 7 &L LT 10~150ng (2725 X 9 IR T O 2 % U CTER L7, 7 7 VR 11X
BB F T~y A7 u~=t 2l —2 3 02k TCh5mmAD Si F v 7 FIcBE L%, 7mL
PFA ¥x —~ A, HEER ONEREZ N2 CELZAD, K 7 FERINEAEMR LT, 233U RMEEAIK
IEWERSRA VIR Z RN, 2 OWIRZ 753800 E Lo, WE%, MiEE M T L, ZO8RE
VIR LIZ0Ob, HERE N2 AR L COBERRENAK E Lz, Z ORBHAIRZ A 4 25t
EER T AT LT, WAL T T MU AR SBEELT, B L7E NY T A K
WU 7 AR & R L7, R 2 N2 CHfiR L, il 0.81M AEfeslEhAR & LT
ICP-MS &% 3hE L=, ICP-MS JEIZiX, ~VU 7 AFEHZOW TR L2 E RO &%
A, 77 iBHE W CIEE EAIR L CTHW =, ICP-MS JIEiX, b U w7 AREHZ DUV TR
FEmm b2 BB DA AR E 2 2555 L CTITV, U7 7 URBHZ DWW TR B E 72 L T1T - T
230Th/229Th Fe gz OF 234U0/233U oA BfS L7z, ICP-MS & CHUAS L 72 230Th/229Th H, 234U/233U
Eo. RN U7 233U A RIS EE HE th 0 230Th/229Th b, 234U/233U kb f Of 229Th/233U LoD 344 4E %
AT, LIFo (K 3.8.1) 12X vikkidio 230Th/234U tha R 7,

Ph) o (PTh Tuy _(Puy (P (RB.8.1)
229Th o 229Th 5 233U o 233U 5 233U 5

2T, (330Th/229Th)meas. & U8 (34U/233U)Meas. (X BN AE M, (280Th/229Th)sp, (234U/2330)sp K OF
(229Th/283U) sp |3 RN (AT HE T DA AZFE D IR F-EEUL Th 5, (R 8.8.1) 12 & W 13 H L7z 230Th/284U
ez v G 8.8.2) 1T L7ZBURSHE & BEAS A RS D848 — pltd O — i b HETE RS B 2 Ik
E L7,

Bogy,  Bopy, [Bary 297y
By = 2y [ By ° B3y =

230 _
f= ; o ln(l n Th ° /1234U /1230Th J (% 3.8.2)

234
j’234U — Y3078 U 1234U

(A A]

BB O WM LTe ¥ T R OB BB T — OEKEEER TITZR2 < W< D00
B EHE L TR SNTRL - Tholz, ZOU T ORRBIA L LT, REOY T %04
L 7= 3CHkiE 2 v 7= (Williams R.W., Gaffney A.M., Proc. Radiochim. Acta, 1, 31-35 (2011)),
I DELNT-HEERER A X, 77 B2 10 ng OB CIEI ST I L THEERSRLH 23 10
FIZEHWVMERZ R LTS DD, WTHOE b HEE IR (95%EHHIXH) i T 3CHkE &
1I~3HFDAETRLS —H Lz, HE LR O AN S, /NS K07 TlE 12%~28%, K
ERBDTIE 5% ~13%Th o7, HEE 10ng DU 7 B OHEER/H A 238 T e 2R~ L7
e LTI, EEOY 7 &IT4.Tng THY, ZORIZH 415 230Th &I 5 fg 2 L IERF
(272202 ICP-MS HIEIRFIZ 230Th D/ N 7 75 w7 RO 8% 521 C 230Th & % 38 KIZFHM
L7clzhBEZBD,

AIEFOFRERNG . 85%EiikAE 7 7 o DR FUEHZ DWW TIE, 11~210 fll ok TR 4
EMEICHEE CTE 5 2 LB FERECTE T,
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(AR o1 i 5]
S, JBONTOBEIREEN ZEIZEmD D Z LIk o T, KFlkto v T AFRENRI T DR
BZRHED TAEA 225 8 o T2BRII1E. 2O k245 2 LR REL 12 D,

3.8.2.2 KEME KL DR T EAT

[#55

UT L OILEWIIRE A e A L, TN EhOLEWIFEE ((LFE) (X0 v, X
ISHERN IR D, 7T RIS R IIRERR BV T, (BRI L D RUGEDE W EFIH L,
RUgH . AL R COR TEMTbIS, Lo T, BERETICEEND VT U hFD1k
FEMD Z LT, REDBRIRENF TR 5, v T B O TR OHEE A ATHEIC
mhHEMEESND, L L, RIEFREREREHRICEEND T T AT ORERIEL, B um BRED
bt b HAUE, NSV BDOTHEE nm OFL - IFET 5, ZOMUNe Y T K- OLFIRIER 4y
Wrd2 2 LIRS Cidel, BT T ~A 7 82— LA XD T T R I2RT DEFIR
e BTN STV R, BT < Vb oiniEix, sh e 7 <A 27 e XA — MV RRED
FRD TR WERSRREZ R D, /N2t B O FIRIEZ ST T2 7 IEIC# L T D 2 &b,
7T R OILFRREGHTICH LT O AN R FEE 2D Z NSNS, ZRETIZL—H—
N =72 EOREFRMZ KELT D2 & T, /T 1lum U7 RiI12%F LT UsOs & UO2 D
bR TE D EAFIEL TE T,

(B0 - b ]
KON T T BRI L TCHIEERIT O T2, T ~A 72 X — L Ofuhy T R+t
T 5HHE O L — — RS K O EHIEIZ AW S R O BRI O\ TRET 2T - 72,

[FEHENE - 77 e—F]

WoNT T R TR D RESE DR R 21T > 72, BT ~ VeI, Lz —
PN T 20 ERH Y . ZOBRIC L —P— U —RNid &5 LR 2 BE ST,
T XD L —DOBEIZL > T U0 UsOs ~EB{b S0 95, 7, 737094
XD UO B 1% T, k2 IEMREE CRIE P EE7e 7 ~ Vo EHE SR ORGH 21T o T2, T A
RRFBIA LD U0 b 7B 7 ~A /7 a A —MRREOT T VR T2 EEL, v~/ a~v=
Ea b —XEHWTHION T ZRRFEIEMRCBEE L, EEEIO L —F—RBHIC L 2L EEE T
TE LT, RIRH) 0.6~0.8um O 7 7 R 12x LT, #E 532 nm. H7] 0.03 mW O L —%—H
FEMET1 A7 MvdT20 60 BORIEE 10 [BlfT-> 72, 10 BIORERIC, T~ AT kL
DOIRIFEDL LT, T~ =7 OMEEFED LR -T-, ZORRIE, JETFISREOLEE
BENZE LT, BB OBEEA VT CTE =2 L A2 R LTV, 10EOHIEEZEE LT~
A7 MVTIE, EORiTH UO2 OfbfiEIC K T2 7~ B —2 (445, 580, 1150 cm™) A3
BHIENTZ, ZORIENSR/NTHA 0.6 pm O UO2KiF12% LT, T D(LEE A IE L < H5I4
HTENTET,

E VRN D 7 U RFIZ LTI~ U tlE A ATRBIC T 720, mRER g E WS 7+
VO IEHIE T IEORE EAT o T, BT B A L2 (Andor #E8Y, DU420-BEX2DD) (3.
500-600 nm DO EDOKIZH T 5 ETUENK 90% TH V. BEF OB (Andor i,
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DU420-0OE) (&I : £ 50%) LV bEFHEENIDR SEENENRICRD EFZ2 6
iz, Si A AW g O1E S8 LGB OSSR, F5E 3K 1.6 fFI2Hm L, &7
PO SN DEFEREOHMNE (W 1.8 %) LvwER GOz, L—F— (K : 532 nm,
H77:0.03 mW) % 60F, 1[REE L TR 0.7 um O U T R4 O HEETHIE L
T, BB LI~ A7 Mvai Lic, WENY 7 7T 00 REBEET, 7~ #ELED
BREE DL A T A L. 445 em 10 1150 el DB — 27 O H v 2 kB FHB R TIIBEED O
02 BFRERS 2o, ZOZ ENLEBERMZROERIBINY T KT DES NNy 7 7
TV RHAEENMESELDICERTHD Z RS hoTz,

ZD 2 OORBRHEROE BT e & i3 5 720, CCD OmENRE A -70°C., #ERFH 60 b
ELT.1150em DT~ E—7 THIEBIL L TR I 7T 00 R )4 ZAORE Sl LT, #
HRHEBIEERENLOD, BFELEHEB LT/ A XADRKRELR->TEY, ZomEERE A
TN T T AT A IEEIT 9 BE . CCD OBENRE Z T 5., S#ei 2 a9
HEOHETE S ZSET 2 LRBLETHD Z EBNnhoiz,

(i)

B9 0.6~0.8 um OV 7 LRI LT, K 532 nm, /) 0.08 mW D L —H — R S
T1 A7 bHT=Y 60 BOMIEZ 10 [H1T - 7243, HIE FISRE O LR N 22 b9, Rk
DFEE 2B Tle/N TR 0.6 pm O UOKi I LT, ZTDLFBEIE L HBIT 52 LN T
LT EMR LI, £, BEFIEREPEWVREHGBEZEAT L 2L CEFHEENDRITLHZE
MTE, WEICL - THELNLEFRELKN 1.6 FICHNEEsZ &N T,

[ R o1 5]
St "BONTAITHEINGE 12 S HICEm®H D Z L2k o T, 7T R OMIRSHT DRl 224
N IAEA IS H - 2T, 2O GiEEZEM T 5 Z ENATREL 72 5,

3.8.2.3 KA WA A VERESHEEE (LG-SIMS) % FW /- frREH EBRBTR O e Hr B i
[#55

TWRA F VB EOHTEEEIT, REHEERERE 2 =T ¢ 7 Vg O—D>TH 5 SIMS &
WZBWCTHER L 2 2ETHD, ZNETHEAL TCWEBEO LI ISR E TR L, £
Dz, TAEA BEL DOy MU — 27 GHTATNCEANEZEE LT D KA R A 4 o E s
(LG-SIMS, Large Geometry-Secondary Ion Mass Spectrometer) % 4 L. ik 29 4R RIC
Paft - AT T I/, 20 LG-SIMS 136k LY bEDOEm W EE 77 X~ A A A
HLTBY, ZORRELT, HxOU T RTFNRLED_RAFY (VI AF) B5hFE
I SR T 52 LN TED7D, IV EEERGIPHIFRFTE L5 oTe, £z,
RN Z 3R 53T 2 72D DERTBET O M RN R E WD T, o kA F B EoHTEEE X
D HEESENE < (RS - M/AM >40,000), 238U TiE, 0.006 O &EOE & X 5]
TAHZIENTES, BESHEINT-UT O IRA v (234U, 2350, 236U, 238U 72 &) 1%, 5
EOBHITA A REZRRFICHET S Z EMNTE S, 21vE TCLEAR TffifH L T & 7= SIMS
TiX, RS EOAThHoTo/od, BENRR LA A U ZRFICEEE 2R T 2 2 13T
TP WS ELITELOBELZZZTY 7 VRAMAEZIEFRICHIEL T, Lairl, 205K T
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(X, (5 9RE ORF AT S HIERE R OBGELZ R OFE RRMAL ST SNEEE 705, —T7, #
BOBLH TENETNWEBRORRD VT A F v 2RI 2561213, 575 5RE ORFHEZ
(CDFE AT D 2 LN TE 2O THERFENARLL TN AlRE & 72 o T2,

(B - a5 ]
BB A L7- LG-SIMS & %2 W= OTEOBR 21T 5 7290 Fed oW S M aE 2 st -
M L. EOFREREAZAWT IAEA BBl o SHTIcE A4 5,

[EHENE - 77 e—F]
A2 MERO—IRA A 2 B — DR O ERF I DWW Tl 72 AT St 2 Bt L. Mg ot
HE 2 R P EER L7z,

OAY v Mg
BENRELZRETDHEODOADAY v hEHAORAY » MEZEIR LT, EEOMHEEE(
BREEN L BICHKRIE & R ORI EME LTz, £12. — kA A =24 (025) MO EMIC

SONTHRRF LT,

AU MRV PNEESRIRIIELS D), AV vy BB TES R4 A E— A
DEMNFDT 272D/ ONHEEFELEDTH, AV v NOEEEX %G OB &S RESE
FIREDZEACIZ DWW TR TR =T 4 Z A L2 A Y v MBEOBRE 21772, HAAY
v 82 500 um IZEE L TALDAY v hOKE &% 100~250 um & 2L 724845, AOARY
v F&ELT200 pm ZHAWIZHAICE BOREE 2,660 DS O, 1A 42 D — 27 O4yEEN
EIEFEEE oo T, SHICBVWE—ZBRECEWESRENG O mnb L, ZOMAS
DY Th D W L,

@—A A > & — LNBRE DL EN

BEL—RA A E— L Z T2 2 L, WERFENKLE ST 21T 5 ETHRERA KT
bbb, TZT, kA A E—2L (02) E—LDOBEBHRMEZMET S Z L TE—LEEDREN
iRt Uz, 3EEN EIPEAIXE— 2ABROLZEMNELS | BIRE R 2 (2N 5 m 2R
L7z, BEEN B S89 50 0l L7z 0 TE— AEROLERAVL 2 0.43% & 72> CTIHEH
WCHE LTz, ZTOZ LD, HEEN EIFH% 1 RRERE X —RA A E— 2N EE LRV,
BEZAT O RETIERNZ ERRENTZ,

O H#s D HERE

LG-SIMS (I~v/Fal s 2 —ROEETHY | 5 >Ofta (B HEEERLE) 26 L T
Wb, INHLMHEERDONY 7 7T RO b (TIRA A 2 ANLTWVRVIREE) (X, &
BHBO 1T MYUTONR Y 7 750 RTHY A= —DRFHE (3 7 7 > FAYLLT)
EVHFHFITRNZ LR SN, 5 DOMRMEROM RO LB 4 g9 572, [\ UiRE
DA F 2 E— L EZTNENORPEHIENTE SR 2 e U7z, 2 EFRRE 2> T 14 [31]
LR, B E DICRKREREINILVD., FNENEAICEETH2EFR R LN,
L7zi3>C, JIER Z & IR AZBE L TR L D BEOE W ZMIE L T, EfElelH
MRl ZSRD D Z LT Lz,

I

Tl
ao
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(]

MHAR ORI REE LR T D & L HIS, KRR Y v MESEE O ZEIT L2 R H z
PERERHMFER 2> & 5RO 7o, 15 B AV i S 2 W CTRIGAK L 2B D w Z ki 7% LG-SIMS
THIE LR R, B REOMRREDS 8 fi5. /IHTREEEDS 3 fi5 DMERE T IAEA {RIEH E B 0RE 2 /0
D EnARe L e o Tz, TAEA 726k ST EABGEH 2 MG HELZ T L. AT IEIZ DWW T o,
i€z IAEA XV BUS L7z (CFR 3143 J 18 H),

[k S ¥ 4]
ROWTEE IAEA OO0 EE I =N @2 2 212 L v, TAEA fREHEO X 57
Luafl « iz H 595,

3.8.3 HURDNFIRIE

(P& SFN)!
HERSRRSC 2 1. EIRRSRR s 3 R, PAERJEE 2 1k, HIfrHiEH 0 . ZEtiiE= 114k

(1) MEFSRR L
1) S. Asai, Y. Hanzawa, M. Konda, D. Suzuki, M. Magara, T. Kimura, R. Ishihara, K. Saito,
S. Yamada, H. Hirota, “Rapid separation of zirconium using microvolume anion-exchange
cartridge for 9Zr determination with isotope dilution ICP-MS”, Talanta, Vol.185 (2018)
pp.98-105.
2) Y. Miyamoto, K. Yasuda. “Anion-exchange separation of americium and the lanthanides
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