~

=z

D LA

1 EC®HIC

BRBERGTRE D KEEZ LIRS 5 720 OF &R,
Be LR IS B A SRS ME=2%Y) v 7
75, B, BHIGW, BT UEESE, REROWZE
PRRASE, AL TR D FERINTVE, S
512, WRUEN (KR EEE - 3EEN (M
T, [HEREE-EIE] L)) FHiglk,
BT ORSHE (B8) =%V v 7 O#HH L E
FERERE D IR L T B,

IO DOBREHRGH (B =41 7B
WTC, HENZON - WEk~=aT7 Ve LT
&, [SCER A RETREE Y ) — X (BUF,
IEEY ) =X Ewd)] b7, K
T, INSDMIEEY Y — X 2R EhTw
BLONTEOHRT, R O R O R
(EA5E)8) Y RRFOOIEICE S 5B
b g, 72, KX E-ST HAT1C, B
BB ORI ETH A 720, ORI - /i
RUEE 2 oW T, [No.16 BBt RE:
DOMEZRANT 5o

2 RIBEEM ORI - gilliEE

BREZSUCEL ORI - ATALEREEL, o0Hr - WA
ROFHEICR S B2 525720, WEky
) —=A® [No.16 BREEalEHRIGE | ¥ IO R

AR R S MR R &

BBIE SR FR:

A b

3

FO L,

BE BE

Fujita Hiroki

T, B RELOBREE=5) vy DT
O IZIAFN 58 A B = HAN T (L) 12X D il
FEEINTZ, 22T, 191255 Twbh
DO HE, O3, iAW ORI - Hik
HEOBEE N EEREFIZDOW TR S,
Gt (ML) 1IcowTiE, BRI E L
T, Wi (FhE, FH L), HEofE, -
R R Eo 2882 L, 2Pt TiED
Yia I oM, EEEHZ E e ERICAN
T, ZOWIZETLHEZRET L LN
VETH D, WEHRIE & LTlE, 74, #
fFHZEEZEDTHELE L ThR LD 2~
3kg BLELE T 5, PRSI R TS
R ETAHEAIT10a (1,000 m®) Y720 KH
TS5 20, T8 ATOEE TR 5 2
EEBHRE LTS, TORMMIHET 2
B, KR a2l BrE, TIERINEGE 2 H
L CHEZRINYT 5, ABRIEOHRTIE, T3
PRI (NEES5~8cm, & 20em) ZfiH T 5
(F1) Z&h5, ZOBREIZ20mEEL %
A%, FEEICIE, FEOTIEZRNT 22 L
%L, TOBREIScomBEEL %25, FRIL 7
THEIEIHMIOE U T, AILBEEEEZIT ) o —fik
fIIZ1E, 105CCTHH Mz, HEE ko
RICERERND, FoORERSZHLESLET
Bo 72721, ot - WEOBHB L 5IENHE
DS DR T4 L OWAETLREIZE S 20585
*ERT HHEI1CE, EREZIKCERE L,
L IZElElE Livwz b d b, 8L

Isotope News 2015 & 12 5 No.740



1l

(a) (b)
1 HiEEREEs

(HAZ © mm)

7oEHISR D 5 VNI O FLEk % & TRt (B
L, 2z 2mmD5ELNTALWGT, FE
MR, AR RE, B LT 5,
T, AR (JIS M-8100-1992") %%
T, BEIZS L THiEEL LT, o8 - il
ik &35,

FUREAR S0 — S I X 0 i S 7zl
P OB AT 5 BT, BiRC OEREUE
L0 O HSTHOMEFHRELZI) L 7-00%
NP EE LD, Tz, FRIUEOEEIZY 7
> ThH, FRBRREEST LLENH D, £
3, MAMOMAEHEZIY B 012, il
T OGS 2 I O ST D EREICIH Y &
NTVWRWbDOEMHT 52, KELMHLT
ETHLENDH L, 4B, TOUWEHDKIZ
DWVTYH, BHWIEEEEEATVW VR E ) H
TERR T D UED D B o RIT, BRI DEE
IZBWTIX, Mz HWICHIEZHRINT 500 %
LMCT HULEND S, SRIOFRIZ LD
SNTMGEE D & )12, TOWEIBIET
LUTREVED & B 8551213, PN RIEE 2 KD

Isotope News

LVENRH LD, FNEd, WIELTWDHIR
MEERT 20BN D L0020 LT, R
HEPRET LI LR D,

OFFEFICOVTIE, FOMEDL LN &b
O, TR, MEHE, BREEKEUA BHIIOT
SND, WEHRIGE & LCTIE, 940, M
REEEOTHEWE LT10kgBEL L, K
WY A Rl IOV TIE S kg BEEE T 5,
72720, AT - B O BB R KB SE & BRI
LYAL, FOREID L TIRINET R Z D40
BEBND DL, REHRIUEE LTI, xoLrvuy
R /NEL D SRS L | 3y SR 0 A A3 &
IS N D WP 2 W ATEDY, £ OO —E HEE
WEB LT A EW LIRS 5, —H, N
7 A R KI ORI LI P I O A F
R & A SN 550 % 10 2 HHE D, &5
5P K E S OfERE EA TR 5, R
W, BPRMIE 2 BRE, KEEnL, o
2R L 35 o WIREVENEZ AT - T BUR
ETHEAE, IXFV-FEFHLTCY AR
2L, WEREICHED T, WET L, iEtE
ET DA, SERENIZ AN T 105C TRzl
Th, IKMEET 2561, BRFICANT
500C T 48 BEIKIb T 5, TN B EZFNEN,
ST - MR E 35,

WA 55— FFS M £ 0 Hoh & 7l
MW E OB 2 T2 X ) B & B
LA, TOME L TwL HESZ 451
L, WO BLLEIH L, ZNEMHEICHE
T & R WHAIZIE, ZOHIER RIS
WEEGOILIIRY, FORSTRERE & IEfE
WCHIETE R b, HTA2HMEIIONT
b, MO ELZMETLLESH ), BHRHE
B COMBHGRER -0, kL
B HV5, $72, RIS 27-0I1HT 5
KIZDOWTD, ZNOHFIZEEN LG
Y HIIILET 2 LESH ), TOREOEN
WA, WO I ATV 4 —F =5
TREDODTLENPLETH S, COTHEEORSL
IZoWTIE, [BRAaREC BT 5 Ao EReR

2015 & 12 A5 No.740



EX =TIV IZED CMAEICBIT 2 B EFH
IZoWnTWIZBWTY, T#FHENTWD,

O EEW IOV TIE, BEIREY, AL
Yy, WM, FEEWO4EIIGHEISTY
Bo WEREEMNZ, SHYIZDH B\ IT IS O 2T
FRLA I & D HERESLHIIPED SN TV D b
DWHAHDT, FEVPLETH L, NEHRIE
X, SWH, BEHZ EEED T kg % R
T 5 REL, ERAEWITEAKTHEELTES
WD, A, MR & DR % 5SS
X, WIBZG O TEPOMBEETHRT L2 &
R, MBEOWMMIC L HBEEZRI S VLI
FES 5, BAADRLAEED, BRr ik
AIAATVERNDH L HRF~ak L, W
RLRE IV DLULEDND D BARE AT H
L, LEIZE U TR & fmsic oy, &0k
YD, WEEIZ, 1 IDOFREWAMTE L TWw
B ENE L, FBEREERICIZE R O A
FELALLROTHEELTINEWMY KR, &
WA H B TH UL, BT O
AKER, Faihe LTl BaI1cidkEK
HEERHW, FNEFENLLLE) . FOBOULE
IZDOWTIE, BIFCOEF R & MR T 5,

BBEUIFEHIE LT aERAMEL, LT A
MET oMMk idaefmhrilete 46, HHE
FOEHIZLTRKEVLEZWTREE T 5,

AR A — S AR, WEAY I B W
ThH, WEEET)KEDPSDHELROMELNDH
72, TDOZ LS, AL AT BRIZIE,
T KR, BMEIZOWTY, Zhoh8
HREN TRV L2 H0ICHERT 505D
Hbo

3 WREHABOAME
3.1 sttty LRHhE

WEd:y ) — XD [No3 Battkt v 247
Mri] 1, BEBRICX LBEHERETY, D
ik 2 H O BHE, BREGRURE ICE TS
Bty 20EREZHNE LZDDOTH S,

Isotope News

B bS5 & LT, ZEEIEA 4 38y
HERLVERONTEAREZ) VB T T UBET
YEZY L, EACESEREIC LD e R L
L, BMeHll 2479 . ZoEs FIREIX, TIE
(43 #r it 3 & 100 g T 20 pCi/kg (0.74 Bg/kg)
wt) BETHY, [Nol3 7L~ =7 LY E
PR 2555 2 -\ B B2 0T D 72 0 OB D i
JLERYE | 122 S T B 70 pCi/kg (2.6 Bq/kg)
v (EtroTEER) BE XD IKReL AR
VETHZETRETH b —MHIZIE, Nal(Tl)
YrF L= a s E IV~ = L ER
BHZRICE DMEITONTND, 2D,
DUFICiE, v~ = 28k it 2R I2 X 549
WrERd,

[No.13 b~ =7 28Kk fads & F v
B g O 720 OFE ORILEE | T, ¥
BELAZED SHHDERDD LD, WK, +
g -k, AP O RTLERE OBREL K OVER T
ZRLHT B,

WAKIZOWTUE, JRBEE (23 v %
)T ERIE, KRR ) RoAF T/
PR ERE S OEERICNE S L HEDRD S
2, TOFTIE, VR TTF VBT S EDY
L=~ A SR 2 R LT b,
UL, RIS LB Y'Y T T VT
VEZYLAEINAZ, DERETEY Y ARHE
L, 205 atEere Li-tk, —Bit~> 7
YHMEREMA S, EHI2, PERETT N
Y, asNv b, gy, Yva=vLa, =% 7,
VT =L, )T AORSHEE 2 R T 5
bOTHb, 2T, b~ H > &M
T AHBINC, B O pH L 8.0~85 & T HLEMN
Hb, L, HEh, V7= LIEpH A9
CIZ% % EMERPKTTL7-:0THL, Th
LEofEE LT, THEHS Y X, AF
o7 (L) BR= v 7 VKB bk (1R) 3Lk
EERHLTCWAS, 2L, Wkhots s
BANFF T 2G(DB=y 7FVicdplL, &
VoL, anNlvh, 0y, =47, V7=
oo, HiER, YN o= A AR (1)

2015 & 12 A5 No.740



kT 5205, IhxllAasEbETAF
FI T ()= 7 b & KERbEE () @ 2
DO Z FRE I/ T 2 b DTH 5,

+3gE - R ICOWTIE, 2 B TR
THILHEL L 727, MERERICEED 5 2 L H5REHE
ENTVDELDOATH D, —J, [No24 BER:
B AHYIARYZ FE A M) —=D7200D
ARITALERY: | UL, BARFICBIT 590 T
HbHI0, BRNOFHEEEIET 5720, TR
Hid b, BroFFWERHETs, 2h
X, HWIZIBL T, #RT L Ll% b, Bt
DFEF, #5100 g zHWERRICAN, KD O
100 g I3 EFEAWETHZ LITL TS, £
LT, o b8 EH LT, MiEke
L, Wik 45, ZollEsend, W
DR Z KD 72 b D L [FAIBIRICT 5, HllE
Bar K LB 25601, A2 R)
F L AEEIZAN, WIERHOHRANFEAL,
ERNZ BT HIHGOBi % X 5L EDz D 5o
FEIIZDWTIE, G & AARIC 2 TR/
FCRILEE L 72 ISR 2RI B, 7272
L, EitklogiEs Ly, HHE, 3R
DUAFE, B OREYE, WEREE, 1I00f%
T ~OBEMH L &2 EZE LT, ERE, &%
R, KRB OWIN A E LB LT, &
W5 LIl b, ERRRETL, SRR
AT R, I 7 FEO L) ITHEEO WK
OGS EHE T AGEICIIFH SN,
3.2 mMEMZ bOLF I LRWE

[No.2 Mgtk A ~ v+ a4k 13, B
SRNFEOBCRGEA Y By F 7LD 9H 5,
REREFMIEEECTCHLAPT F 7490
KA MO rF 7589 DEREFEIZDOWTIRAN
TWb, ZORTIE, OFF 5, Q%M
iR, @Y o v ERE:, @ik 2 3R
LT 5, BT 2 B < 2o 5o
Bz s L d2, mEfHESNTWDLE
B EEAE A T 7 A~ EEa i (ICP-MS) ik
LERIH IO WT LR T 5, 2B, B
LR FADOADPHRETH L DT, T T

Isotope News

BN 5o

A F UPEITOWTIE, BT T LEDL
MEIC BT AIETHEZREL, A ha T
A9 FUNA NI YT T L 89 DI S & EEm T
&bo COWEEH NV YT L5 g LT OHRFE
WCHEATEETH 505, O H LoOEHESM: Kk
DDLLENHY), A+ B EoT Y h Tk
ZEHEMAR 2 VBT 2 BN D B TIHERE O
B3, 23 CRILEL L 7250k % 500°C T 5 B
B L, BT 5, 20, BIERHEHD
BEANT YT T ALz, R 5
FAEER 2 N2 ThEGRI L, A#EZT\V, A
DAHZEMINT 5, BULL 725D pH % 10 DL
FACHE L CRERE T AR S, RO A % ]
T %, LB EBRICERL, o vBE2n
Z, pH4.0~42 |ZF% L T = 7B % A Bk
LTk AEZRILL, BEAFNTINERT 5,
ZZT, pHPREHMAZANL TV DEEEE,
A YF T LADENEEPEL &b, IKfEL7Z
AR CHEm L, A4 2B iR IcaE L,
ANO YT LDOREERT A, T OEWICHE
bk () B AL T v E= L2 N2 Tk
Atgk () # ik &8, A#E$5, ZOHKEZ
ANV THEE L LTRERT 5, Al
DA ZPULL, RERIELE 2 AR L, 2 HE
FHiET %,

SRR R 12D WTUE, A o v a8 & F
A MO YF 7290 &AM YT 7L 89 %A
BRI CE A HETH D, L L, HIAlEE
R, BRI D TR <, faltkatE v
SHETH Y, P L7 L B0 H L
T b, REE AT ASHE E [FAR I %
L, YavuBiEzEsT 5, TOY 2 vEiEx
MU L, FEMAsEE (b 1.52) =Nz Cikkx
BT 5, ZOMMERA O v F 7 L0 A
WL, KCHEMLIE, 70 ABNY) 7 ADIL
B m AR L CTHEBROAZEINT 5, ZNIZT ¥
E=ZTAKEMATpHAZK9IZL T, RKEET ¥
FZTLABEWEMA TR 2 AR S8, L%
EXL, SNERERCTHERT L. €ORIE, K

2015 & 12 A5 No.740



Fefbsk (D) 2 AR S, e A F v 2cffui: & [A)
FRIZHHTS %o

Toawpiasg: (E2 120079 — O 2R
T) 12OV TIE, AN AR L 2w
FHET, AbOUrF L9 IFHETEXDLAA
Fa Y F A8 IFHETE Vv, B2 A4
UKL AR Y L, REWICT VB
TR & IR ORI LI & A B L 72 1%, VAT
DAREANT 5o TOEWIZ, v aoBEEnz
DavlRIEEE L TN YT AR ONA ba v
FULRHET S, BIZ7 0Ll N 7230
FCED IV ammE Lk, RERIEE LT
WL, M bek(M), 7% SRR v b
)y AR E N Z T, KER LS () % L &
, AT A, TOHREE “AHXNV TV TH
" L LCRiEET 5, AHOAZEINL, XA
77 AaNT 2B ERET 5,

FREOH T L iR & 2 R DL
L7, 4 v N WL D5 (IVFS)
T\, ZOHERRENS, AT YT T L
WDRELTEET A, 22T, 1V M)TA
90 D 4rEfEE: & LT, U % SR 72 ik A

T

b GERR XIHER)

IKERALERTLIR A= A

2 VBRI A Rl

70 LN Y T LPLBERR

IKIRACBRTE R A ik

208 DL L&
2 YaURIBEOAHT7O— (2R

Isotope News

MO F T LADE (A4 A, SRR
7)) LFArarFoaz2EtEim (v
Wik o, EnEIUKEbEk () 3k
TagERA Y YT ARBEICED Ay MY
590 3 HET B ITEDD B,

AKERALER () Heik ik, SEHAW L8k
(-4 v MY 7 2EAHREW % ERECZ,
WALT v E= 7 A% INZ KR LER (D) % TRk
S, HEEENTS (ZOLZDOHKE “3
VER Y THEE &L CRLERT 5) o BIITIRAT
T5. ZOREBEEHRE LT 5,

DagWEA v MU AREEE, ERATRIC
A v MU AR B, LT v
EZTLARIMAT, KELA Y M) A% LR
X, EBEEEINT S (o EoARKEE “3
VxR 7HEE L LCRETS), ZOEE
WM CReIZEMRL, Y2 ez CpHLS
B L, Yo v M) UL RIS,
Ok e HREE T 5,

AbBryFILYDOEERTT AGEL, T
HANT LTI L 90+ 4y b YL 90 DEMHL
WERERETDLENDH D, A MO YF 7L
891, HERA b T F 7 A DMEEEZEIE L
7ot TORMBANT Y FILBEAL v MY
590 B, WEL, KA M F T LD
WaEE S (A bB Yy F2890+4y b1
L90) OfFEEE A LBIC 2 EICLY, E&
T 5,

BIECICR L2 E A~ 1 > F 7 A0 hr ik
X, AbB Y F AL HEERICA Y M)A
90 DFEZEO720I12, 2B EE» Y, &
REeBHETLIZ I PAREZET L, 207
B, BGHEGHTEE LT ICP-MS #:d A W ILFE A
DR S Tw b,

TP, w H RS OBI%E L 72 1CP-MS 3
RN T Do MERERZIZRT, ZOHHE
X, V77T a UREREER A L7 ICP-MS & 7
O—A vz ay(F)-h T L5058/ s
A EDETETH L, FiETHDLH T L
Sy EEEE T, A b T v Ty AW ERIE %

2015 & 12 A5 No.740



p
zr QF B4 8 OHESE
3 > PR g
B iﬁﬁgy/ﬁ—:%@ﬂﬁﬁ/;&ﬁ L NI R 11N 9T 59V R ER, Z
£ r ‘
. e 90g
4 o . bRC MBI T (LA~ )
’°, [ g% ] { } -*l%
' Hee——toc =
3 ! N\ ) sr-90 =
AgrT5— JO—A2¥Thiay é Zr
= :[ TR Reaction cell Time
Ho7IL
nae g U‘ - 1
St sr A sr-o0
T s/ f[@_gﬂj A ~ A A
TUNEE/ BRE \@ﬁﬁ BERE T~ ) \ 1CP-QMS STD mode DRC mode /

3 ICP-MS EDHER "™

LT, AFhovva=w2r9, vk
UL 90, KV A TAEDTHE R DG
BLILFEOMGEEL MENAFET LY M) v 7 R
DFEFEEAITI o RIZ, MEEICHET S L
&, ZBIETA G v OFAEIGIT A 720128
WA 7T T4 —%FHLBERICX S ICP-
MS D ER)HE A & T\, ICP-MS % & N |2
BT, FEAEROEETEHEZAT) 729012, )
T Ya Y VICERET AR LT, LRI
TAHBALEOENEZFIH L TS ILED AL
254 (Bbost) %22 & CTHERO T
BET L, ZOHETO 10 mL O FEHE A K
BT A TRME 30) &, LEREETH
5Bq/kg, HIRE TR 3BY/L Thb, ZOM
PRI, [No.2 HdttEA ~a > F 7 255047
Fl B LTELDOTH LA, HERED D
FWEFMTA MO Y F 7490 ZHIETE L7720,
BRI BT AT - AR, SR
KEBRL EIZIEHEHTRETH L EEZ SN,
CoJkE BRI, EMAEMA (S Yy
(EBichrom)) #7272 a Vg xH L 72
ICP-MS i L R A G DT, TEFDOZ b
OrFoh90 2 EETHHAY bfFbRTY
5o

RIZ, FEAHMHE (Sr L ¥~ (Bichrom), T
K74 A7 Sr (3M Empore, fEA A1) —T L))
T L BRERE R A o v F 7 490 54T D

Isotope News

K1 HHHAERCI MO F I L90 DHTBEE

L AL

sy | b | T HR g
BT 0.5m’ 0.04 MBq/km”
KEFFE D A | 10,000 m’ 0.002 | mBg/m’
fgK 100 L 0.2 mBgq/L
VI 40L 0.6 mBq/L
T3 - WKt | 100 g #21 0.2 Bq/kg #+
TR lkg AMH% | 0.02 Bq/kg 4

¥ SMEEL NV, SROSEMETEE L,
SRR 27%, /Ny 2 752 F 0.3 cpm, 60 5HIE,
A b i v F o AR 90%,
(INo.2 WA b a v T a4kl £ 0)

BB b, WA LHETIR, B
WK, BENBKICEHAL WS, IhH50
EAHHEZ HWb 2 8T, [No2 g2 +
0 F 7 LN ICREEROGATE L D b ERE
BCEBTE S, LL, TOmMAEH (R
&, FYWEORESE) PRESNLEHDLH

D, ECTORFHTHEHITREZ DL TR >TWw
v (1),

SEX, BEMER g T a0k (U
BHed, Bgtaeledv ) —X2) 126~ T,
BRELANLVO VSR HE CHOMT 5V AT
L L TWD, —HOEEIZOWTIE, 1F

2015 & 12 A5 No.740



EBNZ L BB ETH LD, FNLANZD
W, WEEZEETE O R Y NERGIT R
TH5EI)IT-oTWnAE,

4 &£

Wik ) — TR S LTV B 5500 &
DAZHEN L, BT OTAEICET 2 HE S &b
TR L 72 WEMBE - EFI RSB
R IS HROR L TEE NS 2
Wl BDT, ZOGHERETHELNIZARIZ
HEOWT, BEREREE Y ) — XD 4 L]
R BH AT D B TR S D & & SRR S
N5,

B

& 3k

1) CERFEA, RgrsEEE s ) — X2, BHE
A b\ yF T LhrHTEE CERL 15 4E2ET) (2003)

2) SCEREMAAE, MREIlE Y ) — X3, gt
Yy LA (BEFD 51 4ECkET) (2002)

3) CHEHEHFAE, BAREMIE D2 ) — X 6, Nal
(T Y FL—>a AN b X — %k
ST (HEAT 49 %) (2003)

4) CEEVEE, BgEEEEY ) - X7, ruv
= DB I L BT YA b
0 AN — (P4 E8ET) (2004)

5) SCEREHAE, BERElE R Y ) — X 13, TV
7 = AR 2R 2 WV AR ST O
72 OFAEL O FIALEL: (BFFN 57 4E:4]52) (2003)

6) CELEMAE, HETRERIE D V) — X 24, BRA

\

BRCBIFAT V< ARZ O X MY —D7
D OFRBFFLEE (PR 4 4Efil%E) (2002)

7) SCEHEFEE, BETREEE V) — X 29, BA
BCBIT BT <A~ Y FVIENE CERK
16 4EH5E) (2004)

8) A OWMEMELY Y AR 7Y —= 0 THED
—EBIEIZ2WT, P 2443 H 1 H, B4
5718 B R R B e e e iR
(2012)

9) EREFFA, MgrREllEd: Y ) — X 16, BREE
SRR (BEAN 58 %) (2003)

10) HARTEBREERES, HWRREW -V > 7Y
> 7 )7EE ), JIS M-8100-1992 (1992)

1) [BAKFCB2EMORERENIE~Y =27
W AZEDLSRBICBI AR EHIEIZOWT,
R 234E 4 H 20 H, EEGEEEEREWE

i A R A ARk (2011)

12) "B B, ft, RADIOISOTOPES, 58, 61—69
(2009)

13) & HBERE, 1B, Isotope News, No.721, 2-7 (2014)

14) Takagai, Y., et al., Analytical Methods, 6, 355362
(2014)

15) Feuerstein, J., et al., Journal of Environmental
Radioactivity, 99, 1764-1769 (2008)

16) Altzitzoglou, T., et al., Applied Radiation and
Isotopes, 49, 1313-1317 (1998)

17) Steeb, J.L., et al., Journal of Analytical Atomic
Spectrometry, 28, 1493-1507 (2013)

18) Olfert, J.M., Dai, X., and Kramer-Tremblay, S.,
Journal of Radioanalytical and Nuclear Chemistry,
300, 263267 (2014)

(H ARSI b 72 B FE 1A )

Isotope News 2015 & 12 5 No.740



