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4, 000 0. 80 1, 000 0. 04 48, 000 0.16 8,000
8, 000 0. 80 2,000 0. 04 96, 000 0.16 16, 000
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(EEmE L. N |
. ! .
! ] SRS T \ i A58 ITREm !
R gioooot ~ 7 [T T T T T
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3,240,000 |t 573,750t : 189,000|t 47,250| t
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j—o

1) HHRILEER O CsOFERE
EPPHERE LT AFECTHNEERBOE Y Y AREREZFE Lz, £ v A0%ERIT,

W
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HBHC, BNCRBEDO > Y AEFMNT 5 2 & TR, EFERE2 g% E I (UC36-32-100,
Viskase Companies, Inc.) TEAT, PEBEOLEIZ500 nm, FHid 5y 7 &1314000CTH 5, FEFKIC
B ATEERER2 g%, 27 AHE10000 Bg/LOCs-137%E50 mL ( (&) HAT A Y =72, &
U L13TH AT REAE #EYR % (CS010) , Cesium chloride in 0.1 M HCI, 9.65x104Bq/g% 7R /KIZ Xk v
FRLUTHEM) 2. ZRZRMBNC, EW L1225 TERM L, IRMEE Lz, RERR 2 18I
ELTZHEM & LT, WAERREMIZERE A MIZEE L TV 2, — 72 BB oFEKEH» 6
RKENIZED T, WP LB EN LR EBE LREBICH 230 —H 2 L,
A ETHET 2 E CTHRE Lz, 20%, KRB OEE L BAOH &2 Ge B R # (GEM-25P,
ORTEC) (T X W HIE L7z (WERFHL04)) . ZOFERNE FRE OB T AW EEZ R L,
=77 L. BRBHT L. AHEEMEREQBIZIT > TRV, ZAITABEEBRIZE VT, @A E -
MENZ XV | K TRER IR - R L, WEBERELT L2 <D THLY,

REBARPRETIIT XA TOERT, FBERIELER SO T LvE ANT, ZOEEGBEIE

THRERERZFHPL TS, ETEEBELACZEBI, BRPIC #«T@WA%/ S
ToHE, BERS~DBHGERRAIREERDTD, TNENDRKT %ﬁbf:b&ﬁgf‘ LA
WP I LRI ZE D | B{EZRICHDBEL TH D W@%ﬁ%LW¢ét@f@5 7=
s EEE VT, A ETHEIEZ0, fARNRSE L0 bIC=EEAT f@b_hm¢é
EWVWS | REBECOBRN-ZEY A7V ERET DO THDH, 2B THFERIC L CEERICE
ATEFEFOREBERY HLIRETHE UV v 72501 L, #rEO RN EMEO#E m#@%ﬁff%é
ZEEHBLDLUOMER LT,

WIT, LA E S OCSOFMEREEZFTHRD7-0, Tk (W& W, 7I V@, 14V F A b,
A4, N—=IF2T4F, FrEIBTA DN OEARICCsZRFFICHMLUIEED, &3 E
@fv?Aw%%%ﬁﬁbtoxﬁﬁi BEE IR NRETFEZEE B RVERTO, 15

BTV ADTFEREZHLNMI T2 EZ2BHNE LTS, FBRICABATLESRE29% .
A TRRFIZ, &2 v AR 10000 Bg/Lo Cs-1373% % (Cesium chloride in 0.1 M HCI ) 350 mLIZ N
L7z (TOOREZ 10D HRICEIRFIZIRI L) o 78R8k (2 gx7) & ¥ (350 mL) O [E#K kb 1% 1:25
Thd, TOH%, IREMFE L, WKL D EERZID H L, EERE» 530 2 B L TR S
Tzo HREtO HE & AR EE Ge BRI L W IE L2 GUERRKIL05) o ZOfREEND
FREt Oy ARERELHEL L,

2) EHHBOEY T LADOBITERE

THICHFET DL T ADOREEICEZDIWNAKDEBICONWTHE L, WATIZIZ, BV
T FRIDUL TR TL s ANV TAAFTUE, BALT P EmgILRESENS, Zh
Ity U AOXBICHEETLLEEZLNDY, K%%@ﬁﬂkbfﬁ THOKRE S E LD D
., REMREEME LTI U, LA 2208 8ME L THA T T A b R=IF 2T 4
[N ®4$i*ﬁ%ﬁﬁb\7‘:o FIEIZ K ENT, 1. AKBMATOCSIFERO B . 2. F/AKTRIN% O CsfF
HFEOEH D201 N5,

FT. FBERICBATEENZNORER09%, £ TREIZ, & 7 ARE10000 Bg/LO L >~
7 AEER200 MLICTRM L7 (4o DORE Z 1O OEWRICFERFICEIRM L) o 1RFEEE% . W6
REZAATEFEZFEZIMD L, FL 440 ET4A[., 20C TR S E7=, D%, GeEIR
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MR Z W T, FEBEICUATRED £ AR OB EZ E Lz, ERRKIZ10 Th
b ARERE, WAKBNMBTOCSHEAERE LT D, ZDLx, EEENOREBEREI209TH- 712,
WA, Tl EOYFEIC A A LB 2 [FREIS . K& L 7281200 mLIZIRIN L7z, AR
Wik, BV UL, FRITA VT A T XU LLFTUREEZNZNE mg/LIZFHR L
TZpH=6.9DREE TH 5, 1HFHFE L-%., WRLOEREZ2BAEYEEELZRY B L, S 444
U EC245 [, 200C TR S s, 2 0%, EFEEICOA T EE OWRE TR O MU R A
E LT, AfEREZ, MAKBMEOCSHFERETH, 20L& X, FREOERIF209gTHo7z, &
HIZ, FRBLOEH LB TLAN, BV VLAZEERAEL TVWRWERETEICEEH LIZED
FEUZOWTHRFT D720, FRBFAHY 1 U 72 B R KIS IS, B2l O RLBE DR « 7
VAV FTA R N —=IF 2T A F20gFRIRFHZHM LTz, AEfEE, EBEO HEIZB W T,
MAKDEBIZLY, LBRSPOABICEE LY AR, KEEN LT, HDWVIEHEAHBRK
DRBIZE, DR ICBITT D ATREMEICOWTHRE LTS, LEMEER. RO FIETS

Bt S, BB ELZHE L,

Flo, REBFBRIZONVWTEERT L0, ER-BOE U ANERELRE L7, FERICE
A T2 BF2.0 g%, 10000 Bg/LDO M L & & AEEHE50 mLIZ, E 2 E BN, Bk 1:25 TIHRIN
L7, IRFMFHE Loth, ¥ A% 4L L T4k, 20C Tzl & H 70, #ulfeth. BEBICOA DR
ORI OBNBEELZRE L, KERE, B v 2REEN)ET D, HWVWT, FLIZEDEFE
fEIC B EN A RE 205 mol/LOFRR 7 > & =7 AEWEIC, B 1:25 TR L, IR M #E L 7=,
FERE T &= U AEIRIT. M LIS A IR E I TV LRt v v LB AT D BRI
AnbhnslIETh 200 fHE%, 24850, 20C THBES Y, FBEBECUALEEORETH
WEOMABEZRE Lz, KEREZ, B 2lERINET S, UToOXA)-1Z2 VT, &k
Brb oo i E2 R LT,

U A %] = (1-(8 > 7 AR BEAD)V(E > U AW AE E(1)))*x100[%]  (1)-1

) BETFEZHWLEY U LREMHRRICIR D EYFM

W% IHIR Y ik (PAS) #HHWT, 7L A Ry V%A PO XD RO LT F A D
BHEICAED TH LN E I EFHANT, WE LN LB Mo AU 4 b, 2: 18K+
W DONR—=IF2T7 4 (BEROA®E)  FLFVFA b, A4 FTHY., $ITATA4 NI
BALTIZA T4 865%. WAV T4 F25% DM T o7z, £-EHEETRTELTWD 1S
BIE Uz, Ah L8 OMEEE 2 BT 2720 BT A2 3ITFHA L 72, XHRET £ & TEMIC &
LETHMBIBROBE HAT o 72, HyR O F N IE/420 kKBqDO Na-228# 08 2 A vy, FF il @121
WEHOaAL T AV AT AW, K0 ##EEIL220-240psThHh o 7e, 24 T ARy
T =RV HEIE (CDB) H2A0 7 Vv~ =0 L KBRHGEEZH N TITo7z, ZhboRiFRe, Lk
FEOFETIT o 2 EBEOBHECSORER L OBRERE L TELEEZITo T2,
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2yannihilation (10, <<0.5n5)
et +e p-Ps - 2y (1,5,<0.125ns)
0-Ps t 3y (142nsin vacuum)
"o 2y pick-off (t,p,=1~10ns)
(1)-7 #E T TOBE T O NS R

b5 e - 1 Ik i DR EE & LA R ISR T,

A
ny:p—Ps 1
V / Ay
n, : positron
3;& Ky A-
Ny :0—Ps ! .
- -
% = —{dz + wy + 3x )0y
¢ 31 = IEE—{,;_!-I-"l-ﬂ'_J[
1
LI_:II? = —[j.g + KE}TJ;; + 3:’1.'[?'[3
: 3 _ W _
.. N (Az+iq e ; (Aq+iy e
3 1.|+K2—[F.¢+-'hf|_]; € +1he
A
% = —H.l?'-l.] + Kqn3z + KMy
' — eyt ey {Az—Az+a(ra—xy)) —{ A+ e kg —{Ag+ra)t
= -— 1 . 2 1 . 3+K7
M= e G =t Gy —g—ny) 26 Gtz 2

X (1)-8 B+ Fn o Ak

GELHEMBRICAHFH LS, KM)-TIIRT L) RiBREZERCTHEET 5, HICES 1O LD 7%
ZHEMEICBWTE, BEFIIZL O EHOEF & LITHMEIRE (Ps, R br=0UL)
A LTcte, SEHEREOE S (o-Ps) IE3NFHET 20 L OEF & RHER (Vv 74 7H
WEPES) L, 1HE (pPs) O%H HCOWHET 5, o PsOEIRE TH X 2R OEIE T L& X (1) -8
(2R K [ FpPs (REIH) 2JERT 2R T, oPsII3HIEREARD TI DML RS, 72, oPs
MOAE Y ZBETpPsiZR bR ZR E LTS, ZRHEOXNE, ZOETIVTIHEETH M
X3 ODRFEMRFE CREB SN D Z R0 d, BiZoPsOFEMmMmE T 2V A XX, 2RTEE
HFBRIRT %y VHIZoPsH T v 7 ENTEY  BEFIT D ARGER-R) CHEFNEHOE T &
V' 7 A7 WHET D E ) TaoE T MICHEWERL S 7z, kAR T Tao-Eldrup U CRAKR ST 6
nTwns,

=05 1- R4 1 2rR

O RO 27'C RO O

T DT I (1) 8T, MM AR D NS N E X ITIEL/ATESND, o PsOHEMTH 5,



- BE - FHam#lE (PALS)

B (1) -91Z**Nabh & 1K IR 2 FH W T2 R O 58 1 77
A E OB 2~ 3, HRIKISIENa B < W S
N, ZHFFEEHRHRERVNZ L, BETO
BB E N D v BITIR E Z D127 MeVD y
MIZTTHDHZ L, METIERWI LR ENEBET
B Do WEFEITHIRZ 3B THA . 1,27 MeVD y
B 0.511 MeVOIHPK v BROEFRIZEZFHIT 2 (14
(1)-10) o TORIIRT L OIS, v BROBIIZITE
THEREL, KEC—IBELNSE L, XOEE
PRV ENERSNDH 2D, BaF v FL—2 R
E<HWLNTWD, JEEFEAEE IS LT H K
JISEMEDO R WS ORRITND, Kx ONEFHEGE
2B M ERAE L, —RAITIIE 5 DR AR %
P> 5 7= % OCFDD (Constant Fraction
Differential Discriminator)., KFffjZ% &E/LIZE
Had 572 DTPHC (Time to Pulse Height
Converter), ZF ¥ » X/ @ FhlHE &L X B, H
BRFZNZET 2 A7 MARHELNLZ LI D,

57-1301-12

Na-22 Half pericd 2 602 yr

Ne-22* Exted state 3 ps ¥ dozay

| T~
s"’ " e | GP

Ne-22 Ground state

Energy spectrum

511 eV [Doppier broadening]

S-paramater

M(1)-9 BE A HiE

| ADC+MCA }—{ COMPUTER |

X(1)-10 BETFHFMMEDOE Y T v 7

b5 #E - D Ffn A7 R VIR y BRIC xS D 7

F P ORFRAETRSL, RO -1UORTRTEX b S, [ 3t THEST 55 MR E o
FXBEZ R L TR, B.CIE RNy 27 7T RThHDH, B Uiz & 5 ICTHEEENEEMED
BHOWARBBL T LHEAIITE S FRREZ BN TR b nn, £ 0By, 3y
DEMERETIIE) E AT MV T 4 v T 4 T TEDLZ LN DN>TND, FFIZoPsiT
G T DRFMEI VBRI TEILHODLINDIGZEITIE. FMO/NEWHNHIEIC 1 BEIRED
NIRRT hr=h(pPs) DFMmHDLWVIZBETOHBABEE., BETOHBEBEK, oPsOHfm L
BEZDHIENTXD,

< Iy MR R X — X7 R OLVHIE
THIK y BUTTHEFFOEF L BEEF OB HOEB &0 TR VIR
O, EENERAFOED H180° Fim & A T Fm ik &

N(t) = Zn:%exp(—%} B.G.

NoD, BETFIIMEICARNERps T LT 5 Z2 6 TEY, i
HIE y MK SN D EIHEFREBEFICHKTEHOT
b5, TNEHEXHE LT ) -11HIART, pldE 1 OEE /Px 777777777777 vk
mEThSD, //// p\l p, P,

N . < — 0
TR R — R AEH X Y D R T———
cp1+cp2:2moc2\ (mg I XE 1 D FF1L'E &)
EEERAFRI LD

BA(1)-11  TH IR v #R O E B B AR A7

pp, cos&ipX
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LY BN ENE2RD y O T R F— T

2 pC
E=mc +p_
2

EEERIN, Ry 7T —RICE0 £pe/21200 2R VX —AXRT "NVRILNDH Z LT D,

IV y MOEB EICITE TFOEHESMEIN TS, EBESMEELY LT 572D,
TRVEK = REED RWRINER 268 5 BN H 5720, mHLE O 8 KR 18 (HPGe) AW B
%, BBEFVRERTFERNWICHET 22 R ELZO Ry T —ERVRENLRHILND,

« YHB vy B2 [EREFHH (CDB)

Wy B> 77— A0 AIEEIEEORENHHE CH LD, IKFHEINTWER, &
DFLETIHoPsBINFIHIRT D L EICHAET Dy MEFHILTLE S 72, SfERED & C A
HBICIEE D, ZORBEMITZD, HIREZN L TN S 9 1EREERZ E ZHPGeDE 5 & FIH
ZED | 2V IO T2 R T 2 FIESEBR v #R2)E1 RIREHIE VL (Coincident Doppler
Broadening Measurement Method) THh b, ZOHIERZX (1)-12127-7, £/, ZOFETES
NB2RITEZ AN T =AY ML ER (1) -131Z5R3 T, Z&ROENSERO FIZART MADBIED -
TWDORDLND, TN Ry 7T —RICE VIR STy BHEBE—27 THY ., 2O
AT 5 2 L THEWS/NTHBEY -7 BRES TR VF—H 0 E THMT2Z LN REE 0D,
FEBEOT — X AETER (D) -1 R T2RIEY Yy B T L b O EE — 7 OO & ic 45/
FEZ L, Ry 77— 7 MLy MO R AVX—ART ML EFGR, 26D ERS Z &
THEFHEBEARBEOBFLE-7TZ0E I DO EIT- T2,

511 keV Na-22 511 keV

Sample

3500 ¢
I Biased Amp. I I Amp + SCA I I Amp + SCA I I Biased A o~
h
[a]
) 3400
(2]
E X
Universal Coin. c
© -
2 3300
(&)
Trigger
_I 3200
»  ADC |«

3200 3300 3400 3500 3600
Channel SSD-1

K12 24 X7 AR YT 1)-13 CDBIE T B LT 2T &
= YAl == <7
7 — (CDB) ®OHIER L2 L

(2) BMIZBIT 2V Y LAOILERE L RERI OBE

HMBEHICWE LI AT, A4 COREBECTEERE LZbO L, B2 80 L CH#
BICRE L2 ONEFEET D EREESNS, LER-ST, EOLIRBETHEELTWDEI N, £
DHLWVWDIREETHMLTND N, FTLEDLHVDBMITHRELTNDINE NS Z &1k, &
MOBEBIZL > TRES AR L TFRIND,
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ZIT, AR TEEMICBIT 2t v 20N EBEREZ, 1) WEFE, 2) IRSHoMm, 3) W&
RS, D3ODOBRMNOLMW SN L, (EEHOZRBRERZ PRS2 FEZRET LI L
AL L, TR ENOFMRERGIEZ LLTITRT,

1) BV Y A0ORERREORE

BMEMICRE LTS UL, AT DORBTEERE LD L, K& 5T L TR
FINZRAE L2 b DORFETHEREESND, TROORBEHFERE~ODFHEIZODNWTOREZBEN L
LTCUTOEREIT- T,

XU DICHE SRR TR L 72 B (e A > NE, KM, fiE R, b & U#) & Fv itk
RAEFER Lz, M UMITBEOREDORZZ22BHORELZHEL, BROBREO/ NS WL D%
FE VA, REWHEDE FZUBE LTZ, (ERLZRE A OB T2 X (1)-14, ~FE % #£(1)-3 (SIZE D)
IR L7z, BBHIMEB A Z KT —7 T~ 2 7 L, BiALER & L CREAKIZ 104y B 15 1% .
80 CTHLE S W7, ¥ M%. GMA 4 (TGS-146B, ALOKA) % v T E 305 T1208) ’ &%k
REWEL, SEOFEHHEERD T,

WIT, RIS L2 v 7 DO RHBRE~DHG 2572012, 50 mLO KiE K TL055 [
HEE W Ve L (43 kHz), RICWAE Lokl 2R L 72, #Eh 480 CTHEEE . GMEHEE %
HAWTHEB R OFEERELIToTe, 20L&, BERESRA®ZOEEOE(EL R FICRE
L72CsOBBEIZ L2 b DL L, REME~OFEHELHE M Lz, R FICRELZEY Y A
L ARICIETHTA A U REDE Y T LI OWTHRT 720, Kz ILE0.45 pumD A > 7
FUT4NE—FHNTAHAE LI, SR 71380 C THaMpte, BAMEEBIZ Lz, AR L Bk 1
LEH R ECslv > F L— 3 P — 1 A —F (KRS2000, Kansai Electronics Co., Ltd.) % f\»
T1800F I E L=, & L THCsd B'Csd ' — 7 (796 keV, 662 keV) D EH ¥R D Filz L - TRl %
1To7,

BA(1)-14 FEBRICHER L2 EG G EM Y 7
@t A N E, ()AM, (ki 1E, (d) k% VA, () b % >B)
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F(1)-3 HEREMY L TILORE S

TG YR Y T AV MR A¥r p e FZ A N% B
Size | 80 x 80 x 14 55 x 55 x 14 60 x 60 x 14 60 x 60 x 1.1 60 x 60 x 1.1
(W mmxD mmxH mm)
Size 1l 50 x 50 x 13 50 x 50 x 12 50 x 50 x 17 ; 50 x 50 x 1.1

(W mmxD mmxH mm)

2) BV U ADRE A ORE

EROERBERND, EMOREFERIZ, A A VOREBTEELTNDIEV T ARKELFES
LTWDLZEBRHLMNTRoTe, ZOXRIRAFTORBTRE LB T LA EWEIZRET
LA, BMER O COBREORIETIEBRL TCVWI200E2RETILERD D, 2Tkt
VU LDRES A EFET D0, LFOEREIT -T2,

FEIIE, BERESEE Lo A MR, KM, KiEE, ¥ A BEHWE, ZhEh
DREIELHEE, T4 A7 T T4 =2 HNTUHIL, TO®BROEES Z & 0RO FH5E % 1l
E LT, UIHES IR T OREEEZ ) FATHEL, UHIFTORE S LOHIBORE S EDESE L
o EFERIICSIV Y F L — g LR — N A — & E W TE00R R E Lm, # L CBcs e
BiCsm v — 7 (796 keV, 662 keV) Dt RO Xk - T, WSOm0 21T - 7=,

3) BEVUADOREME OKRE

BIE CTIIMENRREFTE~OISHEREL, BV U AOEMSMICOVWTHE L, KET
IR R FETREEZITOBICLELIND, A AV RETHE LIZE Y Y LAOWRAEREICD
WA L7z, EBRIZITMEE (UL THNOs) & b U w7 AR (UL FKC) DM DRI % HE L.
WREDOR D IRICEBHICRET 22 LT, WRP O TF A OBV =64 F 0, H
VD AAF)eZDFMERIC K DN R OE %7 L 7=,

T U ®HITL), 2) TR ER L E U EBLEY(E A N, KM, KitHR, FZUB)E2HWT,
ZREHZ D & 2 SR ~FEOREH T 2 /ERL L, Sample I, Sample 1& U7z, {E8RL L 7238 o ~F
EAEFQ)-3GIZEINT R Lz, KT TRELE-ZE ST AEZREET 272012, T XTOREB A %50
mL o /K8 7K T 10755 B8 35 3% e (100 rpm) L. PEi %80 °C THip S 7=,

%7, Sample 12 HNO; (0.01 mol/L)IZ 1R {E, ;R & 5 L. FHECR O ME %217 > 7o, JEHHNO,
(0.05 mol/L) % Fiv>TSample N2 %t L TR O UL 21TV, BHEEZRAE L7z, S 5HIZHNO; (0.1
mol/L) % W\ CRIBEDMLEE & 4T\ FHERIEZ T o 7o, TSRO ORI LY | WiRP OB F 4
FIEEDPBBENRIC G 2 2B AW~ T, FHECERRIEZ., Nalv o FL—ya vl —_f A —4
(EMF211, EMF Japan Co.,Ltd.) % H\»TB00F 4T\, 'Csd 'Csd &' — 7 (796 keV, 662 keV) D i
BRoMmMEzEH L, T LTHERENS, RQ)210E Vv 7 20BEEREZ KD, CllBHT
W% OFEE(Cps) 2 R L THE Y | ClI&EIRIZIRIE, BE 2 BOFHEECps)Z R L TWD,

Removal ratio = (1 - %j x 100 (1)-2

a
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W, IR ORI F A OFEFIZ L D WMBER R OE N Z kT 2 72912, Sample | & FER D FIE
. Sample I1% KCI (0.01 mol/L, 0.05 mol/L, 0.1 mol/L)\Z B¥pEHgIC iR, L 9 L. FHERNTE %
Tolz, WIEMENS, BTEFEMEICH T 5CsHBEE A2 ()-2Ic kv HEH L,

4) FBETOBRNREEERE, BERI O

BEENICTERRLEZEELGY I LICONT, REANPLOESPEND, MHEREE, 7
BRSOWEEAT Tz, XA NMT, BEIE A EMIEN S TER A T, K& X 1315x15ecm, EA1%1.2cm
Thsd, BIHIC CTRBEICKESREZToT-0b, BTHEWY 247 -o72,

FE 37129, e EE2.68g/cm®*TH o 7,
KMEmEZNLENAM, BEE T 5, AT FEETEOLLINILIL LAERMmTHY ., —FHTB
mT b Licd & 8im ottt P Th o7z,

EFPT.GMY—_ A A =ZIC XD REBMEROPYWEZIT T, RV =F LT v 77 40 b (12p)
TEAH, GMEZV 7V BICEERE L CHE Lz, REZIZIWIN L300 TITo7z, £2, |
PES0mn D X A& B 1T T2 JE E5m T 7 U VAR AV L TR D 7 Wy (v~ ) L oG (7
VYt — 2 mE ) AHE L,

EHIC, TX e A B EVFRAFR— MRS TBRTE ST, Bk XHER 2 15 Ye 58 B 0 7 2
ERWT, BWROBRZRNTLLa ) A—FBILOAT U haA—2%FH LTkt YLADR
FRS, BN RRmEEZNE L, XBROAKNAENRRL 2O a ) A =22 L. XHFHOMB
PEALKRT L2 LT, MRRBOREEZMAE T2 LR REE R D,

FEBMERE LT, HONPUOKE L2 NalZ2 M LT, EMEICREBOEE a2 A L2 &
W, iR ERE L,

4. BRERCELR
(1) £BICB BT AOWERIE & RERS ORE

1) TBIEEBEZDOCSOFIEIRE
AMFEETHWEEREO' v T AW & Z 5 L 72 #5R % X(1)-1512 777, Cs-137D W75 & % it
FHEIC L W RT L. N &0.17£0.01 cps/g. #0.19+0.02 cps/g. 7 I > [#0.38+0.03 cps/g. A VU F
- ~0.58+0.05 cps/g. - 7 1 $0.43£0.03 cps/g. /X— I F = 7 1 10.39+0.02 cps/lg. EEY mJ A
£0.64£0.03 cps/g& 72V X - WITHR, Z7I V- ML O B U AWEENKE L RoT,
NE, WITRAREDOA A ZBMMEORBEMIC L > T, 7IVBITEREICL > T, MLk
WA A v M O F T BB & Frayed edge sitelZ K> T 7 A2 WET S, AWK 3B o R
I, L& A2 mm~4 mm, #2375 um~2mm, 7 I U LR+ umBEELL T Th o1, W
RN, 7RIV RS B, E - IICHAREREEARE N, MA T, A AVRF VL
HHAKBEBLORFEBHRICE > T, 2L OABMEAT LB ok, 73 U - kL
MiInE - Il Ve U ARERERLIZEZZIOND,
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_ 0.8

= () &

506 - (b) &>

o (0) DZEh

g 04~ d) hFIF A

= 0 | (e) 1A~

i ) N—=2Fa54/k
@) (g) EVEYOTAH

=
o

@ @® © @ @ O @
M (1)-15 Bt D ¥ 27 LW A5 K

WIZ, T DTG LR OB OIRERIC, CsERIRIZEM L 7ZBEO &R O T A
W A i % X (1)-1612 7~ T, & alBt O Cs-137D W 4 & 4 U BB K W & & | #1%0.06£0.01 cps/g.
#£0.11+0.02 cps/g. 7 X  [#£0.36+0.04 cps/g. /7 4V F A +1.33+0.08 cps/g. A 7 A +1.12+0.06 cps/g.
N—3IF% =271 0.47+0.04 cps/lg, E>E Y mJF A F1.00£0.05cps/gL 72 ~>7-, ZOFELV, &
BICEY T ARBRMENTZERICIE., BV A FETORDITWMESND Z ERNSho T,

WEREIZ, E WLV, IR - Lo FRREY, 2, &£REHD, ERlic' v
UAEBRMLUTEEOME (K(1)-15) LRETH DL, Lo T, LERSORAWIZ It T A
MIWMENTZEE, BT AEF, EROOBERORET SIS, DEESNDZEBbhotz, F
7o, ZIVBOBT D LAREERW IO REY, 2O &b, EEOLEICEWT, AEE L
BT, WELEICHS, AR EINTZE YT AERZVE TREIND,
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[Abstract]
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lon migration

By the accident of Fukushima nuclear power plant, a large amount of Cs
contaminated soils were discharged by the decontamination work, and volume reduction
technologies for the contaminated soils are needed. In addition, there is an issue for the
residential decontamination that the most suitable decontamination method depending on
the kind of building materials is not clear. To solve these problems, it is important to
clarify the adsorption states of radioactive Cs and their temporal change from the present
to the future around the living area. However, most of researches on the dynamic states of
Cs intend for environmental dynamic states around the woods, the rever and the sea. Thus
there are still many unclear points in microscopic states of cesium in the living area. This
study intends to construct the decontamination scenario based on the microscopic dynamic
states of cesium in the soil and building materials, and to develop a new decontamination
method for contaminated soil by high gradient magnetic separation method.

Firstly, the states and dynamics of cesium were analyzed in the living environment
such as soils, roofs and wall materials by a field work and a model experiment. The results
indicated the guideline of effective decontamination and volume reduction method of the
contaminated soils and building materials.

Secondly, making allowance for the property of the decontamination objects, the
conditions for decontamination works and the factors rerating to these both conditions, the
method to examine optimum decontamination and volume reduction scenario was
examined. As a result, a prototype of software for optimization of decontamination and
volume reduction treatment was structured.

Finally, a new decontamination method was proposed by the selective separation of
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2:1 type clay minerals using the magnetic separation using a superconducting magnet. By
simulation and a model experiment, a necessary magnetic field and a speed condition
became clear for volume reduction of the soil. By simulation and a model experiment,
anecessary conditions for effective matngetic separation such as magnetic field and flow
speed became clear. It was also shown that, for further dose reduction, Cs migration
treatment by ion-exchange was effective as pretreatment of magnetic separation.



