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Study on Am and Cm Analysis in irradiated Fuels (1)
-The Result of Mutual Separation for Am and Cm-

Masahiko Osaka”, Shin-ichi Koyama™, Yuko Otsuka”
Toshiaki Mitsugashira™, Koichi Konno”, and Mikio Kajitani”

Abstract

As a part of evaluation of irradiation behavior and burnup characteristics of MA nuclides
such as Np, Am and Cm in MA containing MOX fuel, we are studying the quantitative analysis
techniques for MA nuclides in irradiated fuel. In this study, we studied the mutual separation
method for Am and Cm to establish the analysis method for Am and Cm following Np analysis by
alpha spectrometry.

The measurements of Am and Cm are difficult to analyze quantitatively because the amounts
- of some nuclides are too small and the number of nuclides are large, whose energies of the alpha
radioactive rays are almost same. Therefore we selected to analyze the trace amount of Am and Cm
isotopes using mass spectrometry, and have studied the techniques for mutual separation of Am
and Cm using oxidation method of Am by NaBiO, for standard samples. We have also evaluated
the availability of this method for irradiated fuel.

Results are as follows.

* Through the mutual separation tests, we have found the most suitable conditions for separation
of both Am and Cm from each other element. The method obtaining Am which contains no Cm
is used water for precipitation washing solution, containing Cm is achieved that the remaining
ratio of Am (ratio of radioactivity of *'Am/**Cm against before separation) were reduced less
than 1/10 for Cm.

- Applying of this method to irradiated fuel, the coordinate remaining ratio and the chemical yield
of Am and Cm were almost same as them in the separation tests. This method to apply various
irradiated MOX Fuel is therefore possible.

*The isotope ratio *'Am,*™ Am and **Am measured by mass spectrometry, which could not be
analyzed by radioactive ray spectrometry causing less than detection limit, were
98.55%:0.62%:0.83%. We also measured zero of the mass number of 240 and 244 on the
specimens and then certified no contamination of Cm to Am.

*) Alpha Gamma Section, Fuels and Materials Division, O-arai Engineering Center, PNC
**) Institute for Materials Research, Tohoku University
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T ROV —RIE R ORI, T BRI ASEAN D241 Am, 24CmARHSHR IR % {11
L7
ARY N VRKTT L. ET e BARY PLVOE - EBEREL, TOTIT hY
MR RO MESNE =7 BB BRI NF =0 b, HED DAV

‘# LI CRMA T R T o7t EEMTX BN X ) AR 8N FIOWV T

2O L SR B L TT T2 ¥ a VBB ORETEE RO, %@&””L
(CHGEL 7o BHEGRIEE AT AWAEDOFEREUTIIRT,

A= {(S/t)/f-B/w] X 1/222 X 1/W X109 (1)
A BHEOWETEE (g Ci/ilE Eke)
S SENEICBITA Y — 7O EIE (counts)
tto . B ROy ¥ 75y 2 FllERE (min.)

f o EHEE (%)
w CillEREER (kg)

A'=3.7X104 XA )
A BEORETHE (Bg)

m=8.63X1021 X M X T X A'"® (3)

m BEER ()
M . BFEE
T 3 (h)

Y B3I IGLPE MG R 33 10 & D BRI L 720 #MRRRIA A I — - A =T =T ¥ FU =
B4+ SGLP MPGe LEPS ¥ 1) — A & 5 )V No.GLP-16195/10-P (#5ffiE="7"1 &L,
MEEAT e IV 5 — HiGH : 3~600keV, TEFE : ¢16mm, EE | 10mm, MM H=PE L2
7 Ge, KEHET F )V — 3 fGE=195keV) =M L7

y AR P VRO LA F - RER R RREC I, REROHHOFRERIE

(QCY-48) i2¥Cr, I, 133Ba%BA L. WERH L LTHVAAT ¥ VARKILL [
TARDIEHEARE 2 FR L TR L2
A7 FVIBRTER. o BARZ PVIIER L FERIC, 27y BARZ PLOE -

JERASE L, FOI)TAY Y MIE RO, ME Y- MBIZBITE TR

NE—DE, CHED YOI R F— L L TESRST 2TV, BRI LT O
LR AER LTI 77 Y 8 YEEPORSEE RO, ZOBRERITRE L7,
M END y MARY P VE— 7 OFEERALTAH L,
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AT = @y X Cyg X Ny X Ay
b, TIT,
| T SEREs)
@ g+ M AMO y BRI HI
Cyo : 59.8keV*'AM)IZ BT 5 y AR M VEIER)
Ny - * Am O - Bi(n)
A - M AMOD B
o T, REON L WERE A OFET-HE Ko, W8 LAEREEIC LY Eitfbz
790

3-1-2. HESHE |

SUEABAS SN AmCmIEIE ST 7 45 A ¥ Moidi L, HESH* £t 5,
WRAAFRE O 2R %2 F3-10, HEAHOFEHMER-UIRT HROFEES
Finnigam Matft 38 0 3878 T MR B BE AT 3518 € 7V Mat262 (SR AE>500(M/ AM), DA
JE=8keV, BHF=77FF—Hh v 7) EHVI,

3-2. BB NS
FAEHRERICHV 5 Am, CiEHESUEL DR R TR B G2 LT ISR /2y FEffE
FRHELBATAD, BEANSA 2L LTHERT ABOEREME R T,
DIEHE B D ALAR
243 AmBEHEHURL ‘
FINLA L © 243Am=87.64at%. 241Am=12.36at%
SWH . 1992.7
24CmiEHER R
FZRLE @ 243Cm = 1.62at%, 244Cm = 89.05at%, 245Cm = 3.72at%
246Cm = 5.56at%. 247Cm = 0.0485at%
SHTH :1995.11.1
)RR R R D B S |
FERESREHE I O B I e 1 & SMANBE A IR ORIE 2 /R ¥ LUTI\ITRT R REI3 X
FIVAHT BIEETH B,
243 Am AR HE SURH I
IR RIS DR RE - 0.156g/ ¢ (6.41X104mol/ ¢ )

|
1 m¢5 AN L 8MTiER200me T AA77°
AmiB R :7.78X104g/ ¢ (3.21X106mol/ ¢ )
26U4CmEEHE S EHA IR IR ~
BIR BT O3 £ 0.047g/ ¢ (1.93X104mol/ ¢)
|

200y ¢ 77 HU L 8MIAitiBR1000mE T AAT27°
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Cn {5 7% 08 i AE :7.54X109 g/ ¢ (3.09%X 10! mol/ ¢ )

INEALATFH R 284 7 {5
UWAMAIRA T ‘
2WAMA/SA 7 EHHIEE L 3.89X103g/ ¢ (1.60X 105 mol/ ¢ )
24CmA A 7 T
WACMAISNA VIAHIREE 1 2.36X104g/ ¢ (9.66 X107 mol/ ¢ )

3-3. Am/CmAEE A RERER

3-3-1, REHEERENC X 5 Am/CmAB 75 |
BI3-20Z PE i & 5 Am/CmtH AT 8E 7 O — DB 2 IR, T2,
2R T o | |

DI O AMB IR D 50.5m B U] U < T B OCmE A 60.5me % 75 I L 72 #10R
&L, =% — L THERBEET S,

2)0.5MAGEES m¢ CTHAT 5, | |

3)0.5SMAEEES me CIEME L7 &, 74 AR AR, RSB 20C~-5CIohilifl§ %,

HEMARCBEROCATAET M) Y amEEMA, FrERMAnT B¢ 5,

SELTR. AT AR M) Y LSRR (UBBIAIERE T5) 2#INx., 8612 ¥
B ARFEF P LABIEEMAAZEIZED, VVBYATADLB ARSI 5,
BHOCATAZY) VEEZAKZEF M) T LIZEI VBT S, KI2HTBERDOBE%
Yo |

HAVTITY 74N —ThBEERAL, BRI —7—T%T 5,

Sy % K T 72\ IFTEIRE OB CHEIE L, {RIFRITEIICINR 5, CORE L i
WrahdTAam7 I 7 ary, kEErCm7 57 v av T 5,

GBI Y — A —IC LSMAEEE 2 A, B—F — LT L THET 5, MEAIZL -
TOHLBB DD L VA B % iz & 5 12mEd %,

e FM = LT

o -

3-3-2.  AHE¥p AR
FROSBERICBNTIEICME Y VEBEY AT A LGS G -DIfEHTALEAY
AEEF P YT ARY VEETAREF M) v L, RIBRSEDF VYL RFSEE T
Elllho BHMICHHT S « HARS P VlIETIZ, BEMERRIZINGA MY
A& T o THEEIIHH L TRB-3ICRT & B ET 570l LOETHRE &
Bo BEAWMOBIIZ, MIMRMOENF N T APELET L L, HFEAICKTVIRAT
ALz, WECLELBEZ (107Tor) 26N EV, ito T, Am/CmiHE S
BERMEIEBO D ORBRIE Lo TIDF M) VL EERIRET A EDPUETH 5,
CDF MUY LDOBRFEICIE, AmIIDRCmINASY) YEYATALELETH LI, H5
it e kT A2 MEesRBTAS L E Lz, COMEELILL, oF MUY L0k
LM ER<EI A, 7uits vy v, RERE, KB RO 2 EE"T
DHRIFEWEERTI b ol TOHLRBANEIES 2B E V52
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kL, Fe(ic & B KB OLBAERMT A L & Lt ZORFITHEEINDHD
a fRARY P IVIERH & 7 o TWETEH L 2 PR MIT B 2014 4 2RIC &
hWiRET B L E LT

3-3-3.  Am/CmAH 53 BE S -4 BERER

3.3 1O SRR RIS eV, DD 2 &M 2 BIRT B 720DNRFT A—-45 L LT
WERIRE, YA AR MU AR, R, YATART IV A 2 & BB LR, b
B DPEHH ORI, YRR hUﬂ&%@ﬂ&tLto

PRS- DHBETRT o
1)@&7»&&0) G i

AT AEES MY Y AL A AmIIDD 5 Am(VDNO B LRI IE, BRRBEAMEVIE EF)
LT T RVEHEINT VDS, FDD0.IME0SMD B TERIRE 2 2L 3¢, Bk
WEDAME CmO ST 2R WY %o
QA7 AERT b Y T AR OB

AmAIDOEALAIE LTMAAEATARE T M) v AR E2RLSE, Amz EEIC(VDI
ZEMET B DI ELR AT AT P Y ADORE2EEZE 5,
N AT AT ML & B ER LR & TR O SR

VATAEEF M) Yy ACAMER B LT ADICET AWM EHR L7280, EAYARRT b
Dy ARMATHSRE T COMM 28, BELIFRT & Am/Cmi B0 & DM %
PWARDo BALICET AMERITRRIC I VBB EINL LEZ NS, WiREEZF —
T 5, |
4)7k B PR L D R R TG

) VEEC AT ADREEE ABT ABOREGHEAER EORE LN, LRIIET
BT 270, BILEOMELRRL &L L2, BUAOEFHICOVTORET 5,
S)3L ik H O R BRI ‘

S3E I T ABIAID DML % 2L &2, Cm,AmIID) D 3k K UFAm/CmARE 57 B &
W52 BRI 5,

3.3-4,  WGHEER R OVE R STIC & B8R
1) IRHRERINC & B S Hr ‘
TR R UL B S R D BRI 247 ) 720 OF AR ENE 2 IR,
(1) a AT PIVEH
BEHRA R FVEHNBE LT LABHEE AT Y VAR EICBAiR, e —F —
RORABNAERICTREMITS (500C. 1min) o
)y AT b IVEH
aBRAY FPVEHIAICB L2 B y AR PVERIAEREE LTOHWS
A5, I E LTS LA A G HERDOHBE. «ROBTHERIZE Y
EErhbd, BEAPEETIAFy 754 7VICRE L, WECHT 5,




*3-1
X —7r, B3

JI/IBECEAE S

SE SV
TR 2

FRH BRSA
e RT L

77 FHE

22 [H] B

S BRSBTS O F TR LA

Finnigan MAT Institute, (FA )
MAT262

10kV

U,Pu,Nd,Am,Np,Cm
02~2ng, 1330FE CEAERE

757574 5y TERUSEM (RET
BE

papEas) - A BRI RINLAR D I 2 A3 1]
< 2ppm (UDEE
< +0.03% (USRMSO0D &

>500 (M/AM) |
8.1, U-238 (238.0507) & Pu-238 (238.0496)
DRI AT B | |
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32 ComtiLHB®

Bi(IID) i

NaBiO3 /A ff & Bi(IIn) i &

BidlI) (mg/ mf) (mg/mé) | (mg/mé)
B

6.70 5.00 1.79 X 10°

NaH:PO4iAf#E&E | PO4EE | POsEE

NaH2PO4 (mg/mf) (mg/mé) (mol/mf)
B

| 80 63 6.67 X 10*
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- %1~

Am(III),Cm(HI)J

Am(II DE&{E | l < NaBiOs,HNO3
Am(VI) , Cm(lll)

U BRE X v XMDER — l <---- NaH2PQO4

SLHIE: S

Am(V1) , Cm(lll) with BiPO«

Am(VI)D % &8 R

Am(VI) | cm(lll)

%3-2 ThEEEIC X A Am/CmAE 55 HE 7 O — OB E
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4. EBERASH |

SER S % F4-11R T o ERIIAHU B 23 SR D vh D pHFR 3B BB GIRIZ D W T2
b 2SS HRRER IOV TI9Y — ADERI T — AfTo T2,

4-1.  AHEM W2 5ER |

AMCm& 7 95 7 ¥ a 223t L COKBLEAIDIC & 2 AmCmD L9k, Ba 4 #+ 238, %
A F VR PBOBVEENEKITH & & TRMM 2 BrE L7,

4-1-1. JKELERAIDIZ & A AmCmD ik (3REENo.1,No.2) |

KERALELAI) DIk 21 B 720 IS KA2URTIRIE DOFe(I) & & A TG E . BT 7
WHVHIZT B - OpHIM ¥ AR E R U 7z, pHANBLNE OB & L TINKBERIL T b
Y ABER ST VB TR0+ 28R Lz, Fe(IDBEMRIE, @ HRICBWTRERL
W4 F v QBT B Fe(l) D E FREE D205 £ R O EHIHR O AmD B 7B D 10°E
PLEDBREE 259, WEESAKFY ((Fe(NO,y, 9H,0)) 2g% K25nllZiE# L T
L 72 |

PHIRBLEI L LTHOET Y ESTRIEQ+DE AV, £ OBINKEBLF U 7 L 5%
WALz, ERRMIEEA 4 2 ZRETH T, BA 4 Y RIC L BFeINDIRE D
AEIT 2720 - ‘

N7 ¥V EZTEMB1+1)

BANCAM 7 52 Y a 2l D0 TRBREAT o7z, MR UREIEE N# L THRELZE
LI e lclRE L, 7V ES THEEQ+)THER L CpHZ 7 V4 ) ISR L 7214,
Fe(IID)A M % M2 CTHEH OKEBRILERUD DB ER S iz, Z0%, BBT5 L9
BB A VR ETo T a MEHMARB ZER L L9 & L7225, BHEREAREZEL £
3T HEFNVIKDOWENER LTz TOERWIET v EERS500C LLEOMELT b 53
9, F KRR X A HREE ZESE DR LTI BBA 4 U RIRDRILE
AF VAR EITD E V) BER A TDHERIEE U VRO E A ER L 72,

ZDFERD LT VD TERADIIARE LS QDILB & E S 720 DpHIREE R & L T
R V2 kA L7, |
2)INKERIL T b ) 7 LEHR

pHRABEIE LT7 VB THRA+DOR DL D ITINKERILF b 7 4B EZER L
72 BAROHEMIE, TABHPIEINaDEITNLOFHL 2 VIESEDOREEZHIET &
B ERUTRIERTH B IORMEPPEBTRVWIZOTH S,

pHF#cH| & L TINABRILF b U 7 L3R % Azia, FEEOKEBLEA) DL B
PER L, BA 4+ Uy RRBICBWTOFVIROWHIZER L 2h o7,

BlEHEECmE &AL LBIZ DOV TNAIRERE LT o720 EORRCmA L L LK
EUBI T MASH L%, INKEMES MUy ABRZ MR 5 & BiDKER{LILE
B L7e THERITADIC, HIIFINBERZMA T, RICpHABB R EZ MR 5 Z
LA L7ze WEHATERED MIKEALSRAM DL ATERAE T, TV A Il o2l R
TKBEALBAI DL B AR L 720




4-1-2, F& 4 F 78 | |
KEALS AN ZMB L7 AV F — %ML TE —h — I ANKERIEEL A D L B %
1ONSEES TR L7tk B84 4 V38l T L1 E, v T 100754 240D 1ONE C
Am(d L 1ZCm) %Ml L ze 2 E M LB B ThHo 22, RAETH LM
EAS LA S MRS R A L, BHOEMEAE S, FedSRE KA 2 L AR
KNt FEA-NRT & ICERER R CIRBIL B A 4 SRR ICIRAS 5 72,
IO THLBERESNEEL LN,

4-1-3. B4+ %Ik

A 4 VoS RO E N R R WEE T L -1-DIC AROENSHTH Lz, DR
RONERR TR I Lz o, Shb 1 BICKEMEamatitd L kA + v &%
BIZE W REL SN o NaBiDETHB EELLNS, 2 TRIFT HNaBi% %
KA o R L DRI BT, BB 4 Y RBUE OGN & AETECE L Ao b D R 2NIE
B CHEVAM L CAHIRICIE L. iV C100744 Ya-hD2NSERE CNak il L 720 S OB B
WaRREE L IAHBOEIH LNaBi#ikE L2 EPHRTE, RITHE
B L L CSMAEE RS T LR Y 2— A9 L. Am(d L < ECm) 2 EHE L7ce o #XET
FASEL 2 (T B 728, 2 DR & S Lz 28B I, A 4 iz E o
TITIZ5EA TN, Bi% & RISk 72,

4-1-4, AHEPIBREFER ‘

4202 FEE L AR 2 FHE . H4-3ICAMIRELD a AR PV ERT,
BAZR L7 E B AL, Cm3tib RIS LS BONBIVE TN TVE D INL 2R E
LAEWeESEDEE Lo THIB L, TRHICE 2 ATERMSRDOI2DAMCMD ¥ — 7 8
EAh, BEIRARETH Do AWHRERERAITRT LI EEC Y~ Th
AmCm® ¥ — 7 555 itz MR O S MERM RO RERATTEE & 7% o 720

4-2.  Am/CmAH T 5 #E S 3UIEEAER |

SRER I ERIL B, R LR, BRLAE. LB, LB EEE . Bid) DK
MR H /85 A— & & LTEHIY — AZDW T Totz, BELERM R OWIRIZOTLLT
THFotzo Ma-4~F4-2412 8 —ADAMCMT T 273 YD a fRANRT PV EIRT
42412 BT SR O AmPAmE UM CmD € — 2 A5, HEDEHI Lo TAm7 77 ¥ 3
BV TEYCOmO Y — 7 BTN R), Cm7 97 a3 ilBWT
AMPAMD K= DN EL Lo T EDWn5,

Am/CmAR B2 BERITD K785 A — 7 ~O KRG # EROICEHET 572012, Am7 J
73 a 2L T omo* Aamicx v 4L T vy NCPS)D I (LMERCmERTFL &
+2) . Cm797 a3 il LTRYAmOMCmiZx A ) T A7 2 FCPS)D I

(LLisAmBHEL L T5) 2HVAEZ L E Lz AmCmHE DEERI A RIFTH 532,
IHSDRIINEL D, T3y — AW T DOAMCMIERTEIL R U ENEEL R T,
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DD B 889 A — & % L &4 TRRZ 1TV, AmCmiRAFEIL % 3K, Am/CmAf
T MR D % 28T A — & N ORAEM: % S L 7o R i <5 o RIFVEEHEDO R L ¥
285 A — & Pk ORI T4 10 ) TH Do 1, BB AmCmikfEL O It
QYA SN T«f;}%ﬁﬁ@Am,Cmd B E1E LTHKILL TH 5,

4-2-1. FRIRREMRAFNYE: (BABRN0.3,No.6)

i4-4 |\ AU SRR A T O BRI BEHT0.5M K UN0.IMD 4 TR % 4T - 721§D Am,Cm 7%
L% o BRI 0. IMODM A3 AmCmiR A (0.5M) & D 1meZMR LK TS meiZ A A
7 v 7L T0IME L7272, AmCmiBA R HFOAMCmDERZH0SMDHDNDYS5E %5
726, BALAIO EE£0.5MD1/5MD10mge L7z RIRT & ) IS0 IMOBLEE TRRIL %2 1T -
1= HH50.SM O ESIL EECR LA /T o725 D & ) AmCmBFEIL E b KIRIZKE (. DEED

PEDKEV, AL BRI T B ERIREE VMRV T & Am DB LIZER 2 14T
THLVWIHR AT BRERE B ol 1B LBRIBEN0SMTH o TH+0 2Kz »
AN I IRIT AT E T B 2200, ELE 41705 T AmOBMEIZ AR 43 *ca%zu
LR OND, RERL ) URORBRIZBWTIER TEL ) EOIEE CAmOBEILOH &
AR E 7 HRRIBEIMDO G THRERE 1T o 720

4-2-2. ALK (No.4~No.7)

[4-25 - B LIS % 2L 8¢ TR A 1T 2 RO AMCmIRFL OB 2R T BAL
A ELC B IE ECmBIEILIE IS { o TWE, 705 CTR/MEZ R L7z Am¥EAF L
BELEE I & 5132 —E Th o 7, LRI04 TIX705 12l TAMCmiRFLL & b
SR E o TWAD, BALIEEAS0D L L TIIAMCmARFEILIZIZIZS L EL ko

720 L7295 o THEILEFO.AM. BEILAE 2me/mé DARRER 04T T3 AmDER{L 13505 47
X.‘i‘l" \E‘I‘X.Z)o

4-2-3. BRALHIRKAFHE (No.5,No.8~No.9)

[4-26 12 LRI B 2 25 28 TR % AT 0 72O AMCmIRF DB & /R § o BRILH
BAWINE 2 LCmBALE D THITRIT 2 MATFR SN 7o LA LAmMCmIRFFIE
ESBLHIBEOEICH L TIHE—ETH D, BILAIEA 2mg/nl T H NUITHET T D Am
REALT 20 A RELE X Do OFMMOIRLZEE X 5 LRGHRALANILR 5
RS heiR RV D, B S L Td2mg/meA ol & FIET L 72,

4-2-4. TLBEEGEEMKAEY: (No.5,No.10~No.11,No.14)

B14-27\ZPL B VIR 2 (L S ¥ T, Mﬁa’r -0 12 O Am,Cm¥RFF kLWTﬂ:%TT 0
eV A40me L E CAMCmEEE L E D IFIZ—E & B o 7o G TIREER 7 1
Vg — T LTV‘%)Am(VI)fJ‘4Om€7}3=J§£0){/‘: HFRTIRIZHENE LA LOTHAH), 2D
R E S LTV AAMVDOMREFIC L B HETRARS 20, iR Z 1027 7
AFy rRBICATMLTy MMEICE W ¥ AmwE ZHIE L (UBRNo.14) o #o fE
w1e L7 HARE & UEREE L OEERIE, K4-28127RT X 9 (240me D P8 R TAmD 1t




T PNCTTNYAI0 56197

FI3XT0 AT &2 0 o ZHBL LB %47 - T H IR O AmD B E iAo L 72 Ao 720
BEHEAE D3 S 3 & B & I+ DL O DIBRILHG L IS 20 B 2 & T USR5 i EEAS40 mo
PLETOAMCMIBRFFL DAATZ LA LA 2 E D5 | IO TEEHI40neCH5TH 5,

4-2-5. LB UEE-RATEAEY: (No.12~No.19)

(X4-29 02 BRALHF ], FRALAIGL K OVEH- RS U ok il % 7k & 0. IMAlRE & LT ot
2TV, 0 IMIBE D AMCmIRTFIL D ILIZ 3§ A K DM xR o 728 B R/ d ., [ ic
YR ) FRALIKEIT (2B & 3 CmBR A7 I PR AR 2R L7 S5 AT KIS 3 22 4 &
BRoITZDITH L. AmBRTEIGIS ISR BRH LA idsk & flie e o 7=,

[X14-14~4-15 % U [M4-20~4-2 1R 58 0 S5 ISR 2 AT MEAm 7 5 2 2 3 v 1o
CmDE—-Z7IEROLNT, CmixEERVAMDIENT i E o720 L LIRSS K %
TEH L7358 AmBR AL IS E - 20 AMT B 2 R L 22388 L D KB vz, Am b O
CmD T HEIRTBIZEL 2 5,

4-2-6. SLILIRHA TR DOBIIDIREKFY (No.5,No.20~No.21)
Bi(I)E WD MR A 2 B S 8 DAmCmETE L2 E Lz, H4-301257T &
\EBI(IDIEBE DIEINZTE Vo BRAF LA 2 120 248180 L. AmBRAE B I Bi()
I JEA30.48mg/mé (Bi(I)A AR 10mE, FrFESHE) TR L o7z,

4-2-7. Am,Cm® [EIXZE

M43 Z2HBRDAMCmZEFNFRO AL R T, EIEEIZAMCmZERLFNRIZOWV T
W72 ayROBEEOTLOFMNERTORROLE LTEHE L. MINRIZCmid
10~67%. AmiZ10~61%& 2 Y. FHiICmid36.2%. Aml36.6% & -7,

4-2-8.  Am/CmHHE. 57 Bl i 8 S 14

INT A= 5 A B S TAMCmIRTE L DB 2 KD . Am/CAR B S BERIR D %
ING A= DRI L FEM L7 B, AmCm#ZF WEND Bdi 4 50 BESR M % Fa-50 &
IIWRIE Lz WEHMICKZHEATAZLICL o TCME—E T 2 VANMEZIUSE ST 2 =
EDHHIAT, —FCmD Am A & O 5 PEEHIL0 MBS B FI V- 2 DSV B W ) 4%
ReELG o7z,




L6296 01P6NL JNd

F4-1 FEREMH
i EENo. i 2 3 4 5 6 7 8 9 10 il
AmfE{LREDREIRIT Ml 0.5 0.5 0.5 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Ak{LAl & (mg/mé)| 10 10 10 2 2 2 2 6 10 2 2
AEERER min)]| 30 30 75 30 50 70 90 50 50 50 50
EWHBIDEE  (mg/m)] - - 1.18 0.48 0.48 0.48 0.48 0.48 048 0.48 0.48
LRk iEEiEs o.smsas| 0. smmsas] 0. smayas| 0.1 mEsEE| 0.1 MBSEE| 0.1MESEE] 0.1MBSAE| 0. 1MEBSAR) 0. IMEARR 0.1MESRE| 0. 1MBRE
TR (mof 30 40 35 40 40 40 40 40 40 80 120
REET M)A
pHFA EALER ) O
[t O O
At b iE] O O O O
AE LAl @) O] ®)
LR RO AT O O @)
P B T TR BT
Bi(HDiRIE O
fE{bREl (KL
R EENo. 12 13 14 15 16 17 18 19 20 21
AmBE{LIFDRRIRE My 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
AL AR (mg/me)] 2 2 2 2 2 2 2 10 2 2
a0 min) 50 50 70 0 0 0 30 70 50 50
EPBI(HIEE  (mg/mo)f| 048 0.48 0.48 0.37 0.37 0.37 0.37 0.87 0.32 0.76
B RIS K A lkoamming A& |0.IMESEE|0.SMEBERE] K A |o.aMEEEE| 0. IMESEE
I RER WY (mo)f 40 80 100,100 40 40 40 40 120 40 40
HKEEV P Y T A
pHF HALEIR
ALiRE
ldicii|
kAl
TR TR T A
v Regi g il O O O O ) @) O
Bi(lIDIRE ' O O
Ag(bBERl Okiti) @) O




PNC TN9410 96-297

F4-2  KEEAYER D) Tk B A R A v

Fe(NO3)3-9H20 | Fe(II)ilEE |Fe(lID)ELRE
. Fe(l) | & %8 (mg/nf) (mg/mé) | (mg/mé)
B
30 48 1.98 X 10"
353
NaOH (mol/mé)
o3
| 1.00X10°
=3k 3
7T7E27(1+1) (mol/m¢)
I 3
8.24 %X 10




_162-96 01#6MNL ONd_____

F4-3 BEREAR
A HENo. LT A7 CPS) 7573 a TR g/ nl) Am,CmFETEIL AL (%)
Am7 57 av Cm7527>ay |Am79%233ay |Cm772 3> | Amik{Fit | CmiR{FlL | Am-241) Cm-244
Cm-244] Am-24 1] Am-243|Cm-244] Am-241{Am-243] Cm-244 | Am-241 | Cm-244 | Am-241{ (Cm777%37) | (Am777737)

BAoiE | 473 | 846 | 354 | 473 | 846 | 3.54 |6.80E-09|2.82E-07|6.80E-09|2.82E-07 1.0000 10000 | ——— | ———
] —_——— —_—— — —_— —— s — — _— —_— e — —_—— — —_——— —— _—— — —_——— — _——— — —_——— — s — — —— — —
2 155 | 529 | 445 |———|———|———|3.62E-11|2.91E-09| ——— | ——— ——— 0.5241 1.03 | 053
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