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2 L:ASFRAsY YEIANHEFT Sm FoE4L AFE 9% 22 € A @3 A7
& st dAFez ARIYLE dA o BEAY 0] &(Cs, Ba, Gd, Eu, Sm ¥
NHEE 748 2EAE AR8Z AE8UT. SmE& AG 1x8 Jo|2uFFA T 1 M
HNO3/90% MeOH &0 2 A2 £ 05 M HNOy80% MeOH &£%o 2 23y &85
ga5o] e wlgke] Bag A A7) 8te] 02 M alpha-hydroxyisobutyric acid £ (pH
45-46)2.2 HAelF AG S0W X8 Fo|2u @A FHAsALH, &8 SmE 0% °
4 28, g8 F AAT AA PWR AEEHAR FFEHo Ae Sme e 2 A
s 29 AFEAF A3 Gd, Eu, Pm, Nd ¥ BaOo| 93 FF5F 94 dFo] et
A gtk Msm 2volaE o 4@ FAULHY AFEHWOE ASFUAR Fo Sm ¥
Z}‘Z_]'_o,] Aé?b_"‘ %-ﬂ %]-._)‘:(1478“1’ ldﬂsm, 149sm, lSOSm, lSlSm, lSZSm and 154sm)_§_% @E&ﬁ}ﬂﬁ}

Abstract : A method of separation and purification of Sm for quantitation of Sm isotopes from various
fission products in PWR spent nuclear fuels has been studied. Simulated solution containing inactive
metal ions(Cs, Ba, Gd, Eu, Sm and Nd) in place of radioactive fission products was prepared. Sm was
separated with 0.5 M HNO3/80% MeOH after washing with 1| M HNO390% MeOH on AG 1X8,
anion exchange resin. Sm was purified on cation exchange resin, AG SOW X 8, pretreated with 0.2 M
alpha-hydroxyisobutyric acid(pH 4.5-4.6) to remove Ba causing isobaric effect during mass spec-
trometry. Recovery of Sm was over 90%. The method was applied to separate Sm from PWR spent
fuel. As a result of mass spectrometric measurement, eluted Sm portion did not include isobars from
other elements such as Gd, Eu, Pm, Nd and BaO. The contents of Sm and its isotopes(WSm, 189m,
Sm, '"Sm, "'Sm, ’Sm and '*Sm) in spent fuel were determined by isotope dilution mass

154

spectrometric method spiking ""Sm.

% Corresponding author
Phone : +82+(0)42-868-8155, Fax : +82+(0)42-868-8148
E-mail : njskim1 @kaeri.re.kr

— 291 —



292 AAA* - A - HB4 -

ved - ojdd - F43%

Key words : samarium separation, anion and cation exchange chromatography, IDMS

.M B8

AHEEP A G (spent fuel) FolE La, Ce, Pr, N,
Pm, Sm, Gd % Dy 59 JEFEL LAY Eo
xgEe] ik ol $4F FiA ¥F L ddgd
4% AE YA (bumup moniton) 2 o] §H 1 YTt Y
A8 da T AAHEHE YRAHHE FolAM
“sm 2 ¥sm Fe dARY vHEE(reactivit)E 4
23 ZaATle Aoz deion, 3 “sme o
BAAEE FolA F8F vy EFolS(bumable
poison)o] 22 AT Fo JRFEE oke o] o
S Fasig

AMSFEAE Fo Sma} AN FHUAES Y, A
#B3tA 3] Yslde AG SmozRE Qo)
folok 3, 3 FHYs FFEMA] FFULEY
S I3l AsiM GRS Eelsh AR 87
ok 53] 318 dao] nikg HEIJNNE IER
HAE FAA SmE dbA Eeldlof dim, olyd
B#ole FE citrate, lactate, ethylenediaminetetraacetic
acid(EDTA), ammonium alpha-hydroxyisobutyrate, alpha-
hydroxyisobutyric acid(HIBA) % HNO;-MeOH 7|& o]
48 ol2ay EL& fulFE Wo] o8y Ut
R kgAY Solendtds Bysd
o] BEEo] A Fulvt sy A=l ol #4
& w2A & § k. ke dEFE AeEe §F
#HE Y F UL FeHol HonzE §398 F
AA A& PEs AEFE A% Heg BE F
At = clution gradient, v) M3 o] LmFpA] ALR
2 T2EE|2 YPSYLES JdEIa AAHo=
2 & Ag®

& Ao AHEFHEE g8 o2RE Sm
S &3 Eeske S 81 Sistoq WA
27HA B Y BEelE sl e 2§
4 AG I1x4 E 1x8 o] 2uFAE A3
HNO;-MeOH miAofA Smi} o] YiEe] EAF
& ZAYCE Sme] AYRHES BYHE BaoEY
B Sm& &3 £ej3tr] Astd AG 50W X8 o]
LARFAE AHgste] HIBA g0z Eelaisich
quEYos HYY FePUe SN2 UM PWR

ARRFRAE AR EiEol e Sme ¥, FA)
& F ARFEMe FHAYLHIE AL F5YA
9 A& ZASYT B3 Msm £ujolag o|§F
THULEY AFENYUIDMS) L2 AHBAE F9
Sm(FALLES B R Ao ¥ FALLES
B3tk

2.4 #H

2.1. Al*F % 2191

HCI(37%) 2 HNOs(65%), NH/OH(25%)= Merck A}
o] GREL A3t HIBA9%)E  AldrichAl,
ethanol(94.8-95.8%)2 4318t 15, methanol (99.8%)
& Iumsei Aol EF, AG 1x8(100-200 ¥ 200-400
mesh), SOW X8 (200-400 mesh) o] TF4AE Bio
Rad A}, 6% YA(Cs, Ba, Gd, Eu, Sm ¥ Nd)o] ¥3
£9L AccuTrace Z-& SpexAle] ICP-AESE HZ8A
(1,000 mgL)g AH&3Idch *Sm £9YUiE Ok
Ridge National Laboratory(ORNL)Z5-E] BZE “Sm0,
(98.69 atom %)E o] &31HHTable 1).

Table 1. Tsotopic analysis of '**Sm spike from ORNL

Isotopic analysis

Isotope Atom % Precision
144 0.02 0.010
147 0.14 0.020
148 0.12 0.020
149 0.17 0.020
150 0.12 0.020
152 0.74 0.050
154 98.69 0.100

FE7)E Bumell A} AlFolx, UAEe]7|= Fisher
Al2] Marathon 26KM-& AHE-8tgth FEAgEet20]
A2 B3 A(ICP-AES)= Jobin Yvon A}e] JY 38
PLUS 2 50 P, 9xF35%A(AAS)= Perkin Elmer
5100 R, UV/Vis 235 A7|= Varian A}2] CARY 3E
£ AREATE 23 ol AFEAINTIMS)=
FINNIGAN MAT 2628 AM8-s}th
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2.1.1. EEANR
YL GANEZHEH 5 Sm Fed @& 5F
HU4(Nd, Eu, Gd B BaO)59] ¥ ¥ H4adE =
AVEE7) 915k olef9} o] ICP-AESE EF{AE o]
g3t 2712 EFAEE Folskch
D AFAE I 1F EFENSm) 100 ug
2) EFAE 11 : 6% EF89(Cs, Ba, Gd, Fu, Sm,
Nd) 242} 100 pg
) BFEAE I : 6F BFEAGCs, Ba, Gd, Ey,
Sm, Nd) Z}2} 200 xg
4) BEFAE IV : 2% EF8Y(Ba, Sm) 42} 200 pg
BEEANE I~-IVe Z+ B89 A% Halo
ZE vlo]ANAM HIAH AHEEHHT

2.1.2. ¥gm Amlo|28Y

AREFHAR F9o SmE FHULY AFEMY
22 AHslr) 8t 48§ Avo|a LR 4h3lEY
Ble) *sm $H94 EFE(ORNLYS o] 83} Zul3}
Atk *'Sm0; 11.8 mg B ZEH]H o)) Y31 HNOy(1+1)
foog Folm YT BYoz wiECE Y 5
%2 HA Sm{AccuTrace A}, Reference Standard)E o] &
§ FAYLLEY FFENYo T KA

2.13. ABRYE AR

AR EE AR TE13r] dAEEELA
Ao YA EPWRE U0) 23 FHlstq AL
A7 Bkt cell)oll A HNOy(1+1) 8402 =%
o 83 Algdd dFFE Hato glove box2 §71
¥ g3ty A d ok 2384 E ol8dle &
" e Edig ol2udie] ¥ Yok

2.1.4. AZ0lE724] 2ald

olugE AL 73 04 cmQ] HE)HE AHEIHRA
on AARENE JRAWLE £l AT 14 29
B Sol2uEFAAG 1X8 100200 mesh)E 5 cm, 1
2t o8 RIS o Sm F2E A 23 £
9 #FEANEFTY AEYL EeElE A% FRe I
LR EF|(AG 1X8 200400 meshyZ Tem Eo)2 A
ot Sm FAE AF LB Fol2uPFA(AG 0W
X8, 200400 mesh)E 7.5cm Eo|2 MY A3 C)

2.2, Mg

2.2.1. BijA+ &Y
15 mL 8§39 Edgd §7] 12 A& FH3o
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Z}zke| EFEAIE I(Cs, Ba, Gd, Eu, Sm ¥ Nd z+z}
100 1g)9) o]L2F5A(AG 1Xx8 200400 mesh) 0.6
g€ %I 0013 M ¥9le HNO, 898 ¥Fsh=
80-95% MeOH £48 10 mL 4 7184tk g &
I AY7NE ARl 12 AR ol HEAZ F 500
mpmof A 4 B2 AR 2 L7120 IF
7.5 mL)o} 89E FHdld Ry Feladd) ¥ o
A AEER 28 4§ ICP-AESE A F3Ich

2.2.2. BEANE B2 4R #a

EELA [, T 9 M 33l AzA7z e
718 o thA] AZAZItk HNO; @ EtOH(1:10) §90
g 59 v FYLdor FYAZ Soleuny He
ol Y&t Ztzbe] 88 1 M HNOy90% MeOH
£9 1,2, 5% 7 mLE #HojE t}S 05 M HNOYS0%
MeOH £dog £ (H<4: ~004 mLmin)dbdA 1
mL # 15 7], o]of 3 mL 4 o8] 7o H3 Fekx
o BPHEHGD 4 JerE 2T oL
ICP-AES ¥ AAS(Cs B2 AF3gch B389 1
o] §&89L vlARMS & KC-HC ¢4389
(PH = 2) 5SmL$} 0.1% Arsenazo HI 0.5 mLE 7}3to
Azl F dARYE etk

2.2.3. Ba22FE{ Sme| Ee|

Fol2un@ F2rEIYYE o|§3le] Bal2HEH
Sm& 48 ¥ 2 AASAck Bag}t Sm #zt
200 pgg ¥ BEEY IVE HIZE vlo]Fd
YR H3le] AZAZITE 4 M HC 294 7}8ta
AZNZ g A% 02 M HIBA §94] gtk 2
e FHTE HoJE v NHOHE FHANA ¥
Yol AL AR FRFE AolFo] R
NH,OHE A A%t} pH 4.5-4.69] 02 M HIBA £
(c-NH,OHE ©]83ld pH )& FHsto el
83 BHA U 4% £ =2 NRE R
8tAZIth. 02 M HIBA £9902 L& ~008
mL/min)3tAA HZEH| A Ztz} 1 mL¥ ZHEFH
&%rh. AEAIZ & HNOs | mLE 7hsln AxA70
t}. 1 M HNO; 8902 d3% =2 233 oL
ICP-AESE Bai} Sm& HZ3ic).

2.2.4. YARAIR F9 Sm &2

ALEFYAR A E(PWR ¥ UO)EZRE ¢4 Sm
& Ee3] AAstd Fig 13 29 b Eisgol
o2t Felstgek WA AHFYAR ARZHH Sm
< TPE JRIYNEL 133e2 R o
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Fuel solution | HNO;(1+1

— Evaporate to dryness

~ Evaporate to dryness

r Elute with 6mL 12M HC]

Anion exchange resin AG 1 X 8
100 - 200 mesh, Cl form, 5 cm H
I

F.P Fraction

I Evaporate to dryness

Anion exchange resin AG 1 X 8
200 - 400 mesh, Cl form, 7 cm H

% !
Ba/Sm Fraction

Fig. 1. Separation scheme-I for Sm in PWR spent fuel.

Ba/Sm Fraction

 Evaporate to dryness

— Add 0.2 mL 1 M HF and 0.5mL IM HCIO,

- Add 0.5mL 12M HC! and transfer to 1st column

1 st step

— Add 0.5mL c-HNO; and evaporate to dryness
~ Add 02 mL 30% H;O; and ImL IM HNO; and evaporate to dryness
— Transfer to 2nd column with 0.5mL loading solution[c-HNO; - EtOH(1:10)]

2 nd step

: Discard

—Add 1mL 4 M HCI and evaporate to dryness
— Transfer to 3rd column with 0.2 mL 02 M HIBA solution(pH 4.5-4.6)
|— Elute with 15 mL 0.2 M HIBA solution(pH 4.5-4.6)

Cation exchange resin AG 50W X 8
200 - 400 mesh, H form, 7.5 cm

3 rd step

— Collect in Teflon beaker
— Evaporate to dryness

— Evaporate to dryness

Mass spectrometry

Fig. 2. Separation scheme-II for Sm in PWR spent fuel.

— Add 0.5 mL c-HNO; and 0.5 mL 30% H.0,

— Concentrate with 5 dps 1M HNOs

E2R 15

Pass 5 ml washing solution(l M HNO; / 90% MeOH)
Pass 10 mL eluting solution((0.5 M HNO; / 80% MeOH)
I—-Elutc with 7 mL eluting solution
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of EFAEE A3l BYE Bejzde Bz g8
QAN EFS] Sm(+ Ba)E E2J3}AcHFig. 1). Sm Fel&
W2 HFAEE ol8dl] FHF Fig. 29 A ma}
Bao 258 A3 gt Fele 23] 498 Al
B8 YHFL FHlste MY BAEd(glove
box)ol A =83t 43 EHgol vet £ H
F 282 B Hlo|Ad 3 At

225 ABEHoIE 3 ALO|IAI) AIBRHAZ
&9 Sm #2|

TALAEN FAFEAYos AEFAdE Fo
Smg AF3lr] fste] YFFe] Ysm A3jo)ag A}
43398 A&l HILEAY ArbEge AEE
A5 oY At g AHFHAR Ff Sm
44 $hF d3ze Edz Hagn. 9F
#Fo] 2nolag i ARFYAR AMEE H7HE
A G AEFYAE Alg9 FUA Fig. 13} 29]
294 BelnAd] el HxE] 2 A& Fol2ug
7 Foleu EIAE A

2.2.6. Sme| AEEEA

99 224225 HA) oFtd AL ARFHAR
Alge} 2uola H7Mg AHSFHARAIRSY] HFE
IEE 1 M HNO: £ 3~4 &2 53] thg, do
LRAFRENV|IZ FH9: =YL YRS 5%
$dg FAFEXY|Y uE% rhenium o] FHpHE]
22 ion counting WO g ARt A
147, 148, 149, 150, 151, 152 ¥ 1540] 3 S9j¢x
Z4€ 331 TTELEENHY e AIE
ok =§ 99 212 #Hd) ulet ghE 2ol gA S
A7) Aste, Fulg 2ujo)a8d, M Sm EFE
$9 9 £ gojo} FLBE ATAF|iL 1 M HNOs
Aoz 2] F g2 Ao ARG
A 144, 147, 148, 149, 150, 152 L 1540) 3 5
Ae4 2L A3

2.2.7. S 8N HHEAHo 28t Sm H@

%Sm Asmo)lzgole] BR ¢ AMEFUAE F9
Sm FEE 594N AGEAYoz At
HA Sm EF G4 o]83lo Msm Aoz gAY
EAshs BAAL ol 2.

Ga_ Mn _Ra-Rm
Gn Ma Rm-Rn

>n Ri
>aRi

Cn=Ca-
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& 7)o A,
: ¥Sm 2A3ojA g FE(ug SmimL)
: Ad Sm HFELA] FT(ug SmimL)
: HE Ysm 2ujo]2gNe] HmL)
D F% HA Sm FF LA HmL)
: ¥Sm xsfo)zgele) HHdaF
: AA Sm BE SN PadaF
DAY Sm BEEA 2o R UEEAES
9] H|
;A sm¥y 2yolm EFLY Fof F
NEFHRLY ¥
: YSm Agola gl 2o F 71EEYUA
o o
S Ri : ¥sm Ago)agde] F)FE Y40
g FALLNEY @
Ya Ri : HA Sm XFEA9 7FFHHAA0
3 F 9459 ot

FEELRPELQ

g

g

3. dz ¥ 1@

3.1. WU U mQIXt

AW AolH smel $2AS4E 2AE) 9
sl 9 A4 ¥ e Fuse ge Buds
KOE ZAIGTh PaAsE ApEes 24
gom oljsoz asick

millimoles of metal on resinfgram of dry resin
millimoles of metal in solution/mL of solution

Kd =

28 Fx9 WeEe Xk Sdo) tisle &
F Fo AbErrt S/HESE LE JEYAEY B
BiAleE E7F8tETh Fig 3& 0013 M H$o] st
& X@gshe 80% vieEEdoire] EEFHE v
Witk Adkss wslel ©E Smoj Wi 9F P4
o ReRlzks Aoz A ggtor 05 M
HNOy80% MeOH, 0.1 M HNOy90% MeOH 2 0.1 M
HNOy95% MeOH £ nlwA 2 g BRIk
Fig. 4 05 M 24k I3l vgg-8 A og
9] Fx¥sle o FuiAs d3E Jelith
2E Fr9 AMe XHske S0 uisld 89 F
9 vggsEr}l FUErE BE ARYAEY By
AsE 7kt 2y Smel diE JH 9489
FelolAe FA wEA Fddh mEd B drg
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Sm ¥2& 9% #2902 05 M HNOy80% MeOH
£4& A3

Ll I
-
-
2}
8r & ////.
2 T Ba
4} —a- G
Eu
*--Sm
or ~¥— Nd
] PR WU DUV RPN NS |

[+10} a5 10 15 20 25 30
{NHO;), M
Fig. 3. Dependence of the distribution coefficiects on the
acid concentration in solutions containing 80%
of CH3OH

6| e

12}b e

3 8
4+
O I [l 1 1 - 1 i 1
80 84 88 R” 9%
[CH;0H], %

Fig. 4. Dependence of the distribution coefficiects on the
methyl alcohol concentration in the solution acid
concentration of 0.5 M.

3.2. MRRULEO| B2|BT

AHEFAAE F9 Sm g ¥ FALAES ¥4
434 FGRAgor sty HaiMe dA8A
BERE SmE 534 Eeldor vk HEAMA
2 Sm 94147, 148, 149, 150, 151, 152 2 154)
= Hde) Sm 9949 247 EAuIGA zLo|7}
AtHTable 2). Table 391t AHE-FHARF PG
AAHE Smel FHAULETR ol FTAHALAEH %«
AFE /e A¥ € JRIYHE FFea
Eu, Nd ¥ BaO)E-§ YehiRich weba %ﬁ%*ﬂ

Hed - ol - He3

4 APLNYOET FLYYYE Sm R HE F9Y
£EE YA JFob) e ol FFALE
2RE Smg &4 Eskor Bk

Table 2. Natural isotopes and major fission products of

samarium

Isotope Natural FP  Half-life cg::n;ﬂcﬂﬁ :fu(t;o;; )
g o - 1.6
Wgm 0 0 106x10"y 56
g o) 0 7 x 10* y 2.4
oG o o 1016 y 40100
w0 o 102
Bign o 90 y 15200
182G o 0 - 206
Sem 0 1.929 d 420
1549 o fo) - 7.2

F. P : Fission product
- ¢ Stable.

Table 3. Contribution of other isobars for fission product
sarnarium isotopes

Isotope  Fission products Natural
144 Nd, Ce Nd, Sm
145 Nd Nd
146 Nd Nd, *Ba*°0
147 Sm, Pm Sm
148 Sm, Nd Nd, Sm, *Ba’0
149 Sm Sm
150 Sm, Nd, B0  Sm, Nd, '*Ba'°0
151 Sm, Eu Eu, "Ba'®0
152 Sm Sm, Gd, "*°Ba"°0, *ce'*0
153 Eu, "'Ba"0 Eu, 'Ba'®0

Sm, Eu, Gd, Sm, Gd, '*Ba"°0,

154 ISBBa16O 1381.8160, 138Celﬂo
155 Eu, Gd, ®La"0  Gd, La0
156 Gd, '“Ce'*0 Gd, Dy, ce'°0

-Ignored for the contributions of the compounds with 'O
and 0.
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AHSEHAR F9 SmE FF YRIAYHESS
12 M HCl mjde] gol2ugRe|(AG 1x8, 100-200
mesh)2 Be)ste WP ojv] wEd v glon B
Are] ARAMAHE Felg A% 1R o] 83
o EFAE e AFEE 9 YRINEEE
Aimeke AoA 228 of Sme] Felg Hdke
FARE 9 FF9LE /e 945 FERYE
olg&te The o] YRIWAYE 9ojrt. Sm Ee
£ A% 23 golugEdlM AIRE dgrg il
E3o] A3 dgde] =o Rejgol HsAFch
Fig. 5¢ RFA 8 IE o]2uf #l&Dowex 1X8,
200400 mesh)o] ¥ Ai-viehg AojA AEALE
& B3 EXFHE Jeph 639 JEULE F
Ndgte] - 2|/ s er JEHLEY 35
&8 95% oItk AHLA1 M HNOy%
MeOH)Z 5 mL ©} FHA7In §H05 M
HNOy80% MeOH)© 2 Sm& £3l& o FFd4
Ql Gdz} Ndo] zHigle] Sm &7} 7bsdisoy &
#o| Euo] M3ty em Bad L H¥ 4 fIoh

A
Ay

3 [ \ .. o
I [ ¥ g%,
3 F SFY ] !\\

.4 : D
IPY FRARATIV 1 DO B S

1 i 1 1 M 1 ] PR} A 1

0 5 10 15 2 2 0
Buted Volume(mi)

Relative concentration(%)
B & 8 B
+§<1>
Z9re

<

Fig. 5. Elution of Sm from simulated fission products
with 0.5 M HNO,80% MeOH after washing
with 5 mL of 1 M HNOy90% MeOH on
column with AG 1x8.

3.3. Ba22%E Sme #a

sSm& &3 £dr] 8t 329 folnd
E2olA 10-17 mL FEo] §AE FHdtm olof o
&30z oolengyelg 3t Bao2HE A3}
Ack Sme} FAE HAE Fig. 29] EjHPolN Bad
A ol @FA YA FHH2T 02 M HIBA
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(pH 454.6) 82402 SmE 95% oy ¥ +
AU Fig. 63 2L EEREE oA £7] 5
mLe] gJoz i SeHUTG

T A
o
o O ] —e—Ba
2 r I 1]
ab |
|
of )
R
2F
5 of ¢,
) WS ST SR Ny i " 1 i 1 . 1 PR
0 10 20 30 40 50 60 70
Buted Volume(mt.)

Fig. 6. Hution of Sm from Ba with 02 M HIBA(pH
4.5-4.6) on column with AG 50W X8, '

3.4. WM 2B BRARLTN HF

Sme| FAYAZA FA 2 AFE AT AFRHY
719 AANA AFHae BPL Pt dod 2
WE ded 23 AAlejtt WAL ylolopr A
4+(mass discrimination bias factor) B¥= Fo]2 A&7}
o Aje] A7da HEWYel g doln] o AL
2 Adg 5 o

B = (1/¢) [(RayRum) - 1]
Rap = Ra (1 + ¢B)

of 7)ol A,
B : APz ulojolx A
¢ : Amass / mass
Ra : Z3E F992u9 28l g,
Ro: F994 bol thh a9 23 94
o BEE,
Ro : F994 bol g ao] HF FdLnle)
2L
HA Smo) thale Msme JIEFAYLE 3l &
AE o] FPaue] ANE BAAS 1 + B
ng 7ot FFEAd o3l 299 ZE FHAYL
B & AU BAE SAYLHE o83l F9)
Qr8Y AgRAyos Ysm Avo)agdg ¥4
31 AMEFENAE 9 Sme FFSA
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3.5. YR F9 Sm EHAL =Y

U1 pg °l3he] SmE EHd= AHEHAR
ABE2RE 5 Sme o, AF +4 ng
o] AFEHE s AFEH7 FUHAUSG. P
Sm& AFENY 27 Sm Fig. 1 2 29| #e ¢
AAFYA o3te] FFULE EFsE Gd, Eu, Nd
% Ba0C 2N E 434 EelHe 02 #IHA
o a2y BaOx HEIMAE Sde AFENAY
oA gMEzRE] 2@ 9 88ty Axed
e HPo2FE 2¢o] 7Fs3lEE HF Bao®
RH Sme] FAl 3 AFEY AuEHIgAA M4
& Fo7t dasigct

- e e wm
Mass

Fig. 7. Comparison of isotopic compositoin of calculated

and experimental Sm in a spent fuel.

H7kA] Sm T L2147, 148, 150, 152 ¥ 154)=
A FHdLoEN HEEHR Mz A
22 sme] &3 % AAN AY Fo dIL2FHY
g4 Foalol gk olF AHFHAR AaZH
B 5% Sm 94 S0 dig Y TR
Zlde AFF 144-154 B9 AFEY dAENEH B
AE & UANH 2FEH 2HEY Ao F 14 9
a9 e HE Sm 7|98 et ARRFYA
& MNEZFE PP Smo| AZFEA 2HEY(Fg.
NS A 144 FAE HolA dperz HY Sme
EREY Jlde FAZ £ AUk FFYLNd, Eu
2 Gd)E2] 7jode A 145, 146, 153 2 155 939
EAZHE AT 4 AU £ Smol hE o]
€ FFH94EY 719 BE FAY F A A
EAsA g HEIYAECT S FFEL:
Pmo] ZHE Ao AolM Pme £EE°, A
222459} ORIGEN 2 codeE oj§3le] ddg &

Hed - ol R - HAs

o FHFE ANG FCozRy IF 147 F34 o)
& Pme] Md& Y 4 Aoy EelF Smol o)
3 Pme] 7lode FAI® $ ok &3 B
Smell dia) 38 FHYLESAm %S d¥s
Zol RS AN gozFEY FYUsrBgr
Haslgle | F gt Alole) Aol Fuge] “Smg
ALt 3-21% Wl AU

3.6. Hlg F2| Sm S MY

YARAEZRE &3 2§ Sm, Av0)33
7t AARAERZRE 5317 2218 Sm 2 ORNL
22 Msm 2gjo]ae] EULEES olgy
Y48 AgEyos APgAEFS Sm ¥
Z4zke] AR FHYAES FFSUHTable 4). A
BAEZFY ¥ Sm FEE FYL3Y AFRAY)
o AEaka Aol o3 g wiwEe w oy
7t M= 4.7%3 JERdth ORIGEN 2 codeE o] &
3 AHFAAESY AEGBAE FE AN F
AANEE oY dY4E 9o 99° oue &
Ao A e AA 9AsUAAMY gt A
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Table 4. Determination of samarium and its isotopes in
a PWR Fuel sample by isotope dilution mass

spectrometry

Quantity(« g)

147Sm 14ssm lA9sm lSOSm ISISm l52sm lﬂsm Total

Isotope

Calculated* 0086 0079 0001 0.116 0005 0058 0018 0363
Measured 0,108 0066 0004 0.126 0006 0050 0021 0.381

* Calculated from ORIGEN2 by assuming that the specific
gravity of HNOs solution before and after fuel dissolution
not be changed.
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