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LLFP transmutation in various fast reactors
using a moderating target

OHKI Shigeo*, AOYAGI Shigeyoshi**

Abstract

Transmutation property of long-lived fission product (LLFP) was analyzed for
various fast reactor cores having different fuel and coolant types. The inves-
tigated fast reactor cores were (Dsodium cooled and oxide fueled core, @sodium
cooled and nitride fueled core (He-bond), ®@sodium cooled and nitride fueled
core (Na-bond), @sodium cooled and metal fueled core, ®lead cooled and nitride
fueled core (BREST-300), ®lead cooled and oxide fueled core, and (Dcarbon
dioxide gas cooled and oxide fueled core (ETGBR).

Selected seven LLFPs were ™Se, %Zr, %Tc, YPd, %8n, 29I and %Cs, Taking
them into moderating target subassemblies loaded on the radial blanket region,
the transmutation amount and rate of LLFPs for each investigated core were
evaluated and compared. Followings are the main results:

- LLFP transmutation property in a moderating target has little dependence on
the fuel and coolant types of the fast reactor core.

- A middle-sized core has larger LLFP transmutation amount per reactor power
than a large-sized core.

%  Reactor Core Physics Group, System Technology Division, OEC, JNC
#% ISA
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1 BREAHRFLOEF %

N;;E%X ';:Ql_ﬂ ;’@%ﬂg Na-Metal Pb-MN Pb-MOX  GO,-MOX
' (HeRUR)  (Nafok) — N I PR KB
-RFIFEH A [MWh] 3800 — — — 700 — 3600
EEr Y MRS [EFPD] 540 — - — 284 540 344

- R ST Sy F 8 (Rl /RB) 5/5 — - - 5/- 5/5 —
<t G IRERE [(MWd/t] 155 - - - 675 155 1275
SFLES [em] 120 - — - 110 120 150
-RFFHAORE [°C] 550/395 - - — 540/420 550/395 525/240
RHIHEABRL (ke/om’] 3 - - - 91 %93 >3?
-REEER (U, Pu)O, 4 (U, Pu)®N - U-Pu-10Zr (U, Pu)'*N (U, Pu)O, g —
‘PuSLEE (IC/MC/OC) [wtk] 17.7/-/20.1 15.2/-/17.1  143/-/163 14.9/-/16.9 14.0/140/140 19.0/-/247 18.7/-/268
urst/urerpoato i mate SIS - o 0wy y/siaes/ SRS
/Am241/Am242m/Am?243) ' 0/0
‘B2 [mm] 9.7 8.78 8.40 9.02 9.1/9.6/10.4% 9.7 8.2
cAZITERE [%TD] 82 80 - 1.5 83.1/84.2/87.8% 82 86.4
SREARHIVELEE 234(IC), 271(0C) - — — 114 271 169
-P/D 1.15 1.18 1.20 1.17 1.49/1.42/1.31% 1.27 1.55
RRELE (6] (BB R ) 2 O 305/254/35.1 (00) 41.4/218/368(0C) 38.8/27.0/342 (0C) :z::}:s-?f/}:a;e:(&)% 38.1/169/450  254/154/592
ELRERFIEYF [mm] 195.4 182.8 178.2 185.9 149.6 216.0 180.6
JREESRAE IC/MC/00C) 246/-/216 252/-/210 — - 57/72/56 30/-/54 334/-/216
EEHFEDER [em] 458 429 418 436 230 216 458
FELEESEAAUM) [H] 63 63 63 64 16 12 50

* [G/MC/0C

L20-100Z 00¥6NL ON[



Fz2 LLFPOILERBRURRE

(a) LLFP
B SFEx | tEBEE VIEMEE
Rkl A #
LLFP Lo [e/cm’] [g/mol] [10**/em®] #i [10%/em?]
3¢ Se,Zrs 55 771.94 4.3E-03 "Se 1.7E-02
Zr (natural) 2.1E-02
B2y Zr (metal) 6.52 91.22 4.30E-02 B7¢ 4.30E~02
P71 Tc (metal) 11.487 98.91 6.99E-02 i 6.99E-02
%pyg Pd (metal) 12.023 106.4 6.80E-02 ""pg 6.80E-02
"gn Sn0, 6.95 150.70 2.78E-02 8n 2.78E-02
%0 5.55E-02
o Cel, 5.6 520.83 6.5E-03 =y 1.9E-02
00e 5.8E-03
"20e 7.1E-04
Nal 3.667 149.92 1.47E-02 129 1.47E-02
BNa 1.47E-02
180 CsCl 3.988 168.36 1.43E-02 30s 1.43E-02
Cl (natural) 1.43E-02
* KRR DB S DO (R : Lange's Handbook of Chemistry, McGraw—Hill (1979))
(b) k44
. 5 SNFEx | ERhEEE RIEMEE
3 ridh s < =, % L2 3
BEH LR [e/cm°] [g/mol] [10%/emd] i [10%*/em?]
5.61 93.24 3.62E-02 H 6.16E-02
Zr (natural) 3.62E-02

* KRR OB EDE (HE: Lange's Handbook of Chemistry, McGraw-Hill (1979))

£Z20-100Z 00%6N.L DONI



&3 LLFPA—5yhEAFDHH

Na-MN

Na-MN

Na-MOX b e Na—Metal Pb~MN ~MO CO,~MOX

xmE  ARE SERE XER smp sBR xpp
-3—FybER R 150 « - - 44 78 186
LLFPFRERAYIRSE [om] 131.2 — - 130 110 131.2 190
-EAEHI-VE R 127 - - - 114 127 169
"AETHE [%TD] 70 - - - — - -
EEME L ES [vol%] 80 — — - — — —
-E2E [mm] 14.98 14.04 13.67 14.27 9.1 15.00 12.64
B ERE [mm] 0.40 0.38 0.37 0.38 05 0.40 0.42
JAXEE [mm] 1.22 .11 108 1.13 Sidreay - -
ESKEIIEYF [mm] 195.39 182.77 178.22 185.87 149.6 216.01 180.62
AHNAE [mm] 3.00 2.70 2.70 2.80 (X HZRLR) 3.00 4.40
FUREFvyT [mm] 3.00 — - - (#ORLR) 3.00 5.00

Lg0-1002 00¥6N.L ONI



JNC TNS400 2001-027

F’4 IRILF—EEE

Group Uppel:r'::3 \F;a]ergy Lowe[r;3 sﬁlergy Lc‘alclif:it;]gy
1 1.0000E+07 6.0653E+06 0.50
2 6.0653E+06 3.6788E+06 0.50
3  3.6788E+06 2.2313E+06 0.50
4  2.2313E+06 1.3534E+06 0.50
5 1.3534E+06 8.2085E+05 0.50
6  8.2085E+05 3.8774E+05 0.75
7  3.8774E+05 1.8316E+05 0.75
8 1.8316E+05 8.65617E+04 0.75
9 8.65t 7E+b4 4.0868E+04 0.75

10 4.0868E+04 1.9305E+04 0.75
11 1.9305E+04 9.1188E+03 0.75
12 9.1188E+03 4.3074E+03 0.75
13 4.3074E+03 2.0347E+03 0.75
14 2.0347E+03 0.6112E+02 0.75
15  9.6112E+02 1.0130E+02 2.25
16 1.0130E+02 8.3153E+00 2.50
17  8.3153E+00 8.7642E-01 2.25
18  8.7642E-01 1.0000E-05 11.38




5.1

LLFPHIREHE TR ()0 LR B L AR

WFH h (MW, ] 3800

YA 7N EZ [day] 540

LLFPA—4 vy E &k 150

A—FIMZBTD | wEigizs | 2T YMNSBITBLLFPHE BB CERSL| FHDEVAMINLESTHEIEELE

LLFP  {e2y LLFPER kel | 1+3LLFPE WA LLFPE T | S— oo LLFPE R

itz B T%a)l;az\ﬁfct ——

[kg/cycle] [/cycle] [ke/GW,/year] [/year]
Se-79 Se,Zrs 991.7 920.0 0.2 71.7 7.2% 0.4 12.8 4.9%
Zr-93 Zr (metal) | 32755 3235.1 31.1 40.4 1.2% 1155 7.2 0.8%
Tc—99 Tc (metal) | 55402 5406.1 43.1 134.1 2.4% 48.2 239 1.6%
Pd-107 Pd(metal) | 58675 57491 215 1184 2.0% 27.2 21.1 1.4%
Sn—126  SnO, 29245 2923.2 33 13 0.04% 380.8 0.2 0.03%
1-129 Cel, 19045 1804.3 14.4 100.2 5.3% 216 17.8 3.6%
Nal 1416.9 1330.8 14.4 86.1 6.1% 25.1 15.3 4.1%
Cs-135  CsCl 1523.9 1476.3 80.3 476 3.1% 253.0 8.5 2.1%

420-1002 00¥6N.L ON{



7%5.2

LLFPHREFIEREHTHER (M LA HIZE MR ERD (HedRR))

SR 71 (MW, ] 3800

A7 IEE [day] 540

LLFPA—4"w N E& A% 150

S—=FIMIBTD | wminEsics | F—TYMIBITALLFPHE R E T E L FHAES AL RS THREIELE

LLFP IR LLFPE L [kel (THLLFPAE wRE FLLFPEER | F— yMCH I+ BLLFP Rt

i R : S RO —

BOG EOC [kg/cycle] SHIRE HR R A~y HIRE SHIRE
[ke/cycle] [/cycle] [ke/GW,,/year] [/year]
Se-79 Se,Zrs 8495 7715 0.3 72.0 8.5% 0.6 12.8 5.7%
Zr-93 Zr (metal) | 2854.7 2813.3 313 414 1.5% 113.4 7.4 1.0%
Tc-98  Tc(metal) | 48094 46724 428 1370 2.8% 46.9 24.4 1.9%
Pd-107  Pd (metal) | 5099.8 4978.5 21.2 1213 2.4% 26.2 21.6 1.6%
Sn-126  SnO, 2571.0 2569.7 3.4 1.3 0.05% 392.3 0.2 0.03%
1-129 Cel, 1640.2 1539.3 14.4 100.9 6.2% 21.4 18.0 4.2%
Nal 1217.8 1131.4 14.4 86.4 7.1% 25.0 15.4 4.8%
Cs-135  CsCl 1320.3 1272.0 80,7 48.3 3.7% 250.6 8.6 2.5%

220-100Z 00%6NL DNI



#&5.3 LLFPHERIEMRITHER (MY LAHZREMREED (NaRUR)) A [MW,,] 3800
: A2 K& [day] 540
LLFPA—~whE &K 150
F=FIMIETS | fmpEsics | 2= YMZBITBLLFPHY FEOBTERL FHALY AL RETHRIELLE
LLFP - LLFPE & [ke] I‘J'éLFII.FPE W f:LLnFP%fSﬁ B | 2= YMIEBITALLFPE RS
e [ ERLOlTOx 2y E—
BOGC EOG [ke/cycle] HEE JHiEE A=y HRE SHmEE
[ke/cycle] [/cycle] [ke/GW,,/year] [/vear]
Se-79 Se,Zrs 805.0 735.5 0.3 69.5 8.6% 0.6 124 5.8%
Zr-93 Zr (metal) | 2709.7 2668.9 31.4 408 1.5% 115.4 7.3 1.0%
Tc-99 Tc (metal) | 4563.4 44297 42.7 133.7 2.9% 47.9 23.8 2.0%
Pd-107 Pd(metal) | 4837.0 4717.0 21.0 120.0 2.5% 26.3 21.4 1.7%
Sn-126  SnO, 2443.1 2441.8 3.4 1.3 0.05% 392.3 0.2 0.04%
-129 Cel, 1555.3 1457.7 14.4 97.6 6.3% 22.1 174 4.2%
Nal 1154.6 1071.2 14.4 83.4 7.2% 25.9 148 4.9%
Cs~135 CsCl 1251.6 1204.1 80.8 4715 3.8% 255.2 8.5 2.6%

2Z0-100Z 00%6N.I ONI



54 LLFPHRSHESTER (FR)o LS RBRHIED) R 71 [MW, ] 3800
HA42ILEE [day] 540
LLFPA—4y N EE &A% 150
F—FIMIBITS | FEDEIzE | F—TYNMIBITHLLFPE e L FE ALY 1IN RSTHRIBELE
LLFP k2R LLFPE & [ke] I+ BLLFP4 A i FLLFPEEE | 84— yMzBiT BLLFPE R
Fi Be FTAEDIZHEL — :
soc | poc | Kefovelel | HmE | EmE | s4—rurs | EEE R
[ke/cycle] [/cycle] [ke/GW,,/year] [/vear]
Se-79 Se,Zrs 872.2 795.4 0.3 76.8 8.8% 0.6 13.7 6.0%
Zr-93 Zr (metal) | 2938.1 2893.1 31.4 45.0 1.5% 104.7 8.0 1.0%
Tc-99 Te (metal) | 4943.2 47958 43.2 147.4 3.0% 449 26.2 2.0%
Pd-107  Pd (metal) | 5251.7 51195 215 - 132.2 2.5% 24.4 23.5 1.7%
Sn-126  SnO, 9646.7 2645.2 3.4 15 0.06% 340.0 0.3 0.04%
1-129 Cels 1684.5 1576.7 145 107.8 6.4% 20.2 19.2 4.3%
Nal 1252.9 1160.6 145 92.3 7.4% 236 16.4 5.0%
Cs-135 CsCl 1347.8 1295.7 81.2 52.1 3.9% 2338 9.3 2.6%

LZ0-100Z 00¥6N.L ON{



®E5  LLFPHERHERTER GRS mRsiED) KRt 72 [MW,y] 700

AP ES [day] 284

LLFPA—4y & ik 44

S=TYMIBTS | fmiizes | ST YMIB T BLLFPHE e s e L FH A EH 1L EETHEBIELE

LLEP ey LLFPERE [ke] [ BLLFP% WAL T:LfFPEiﬁﬂﬁ F—FIMIB T BLLFPHE R R

i R THDITBEL

BOC EOG [ke/cycle] | HimE SHmEE A=y gy HEE R
[kg/cyclel [/eycle] [ke/GW,,/vear] [/year]
Se-79  Se,Zrs 235 21.2 0.03 2.3 9.8% 06 4.2 12.6%
Zr-93 Zr (metal) 79.7 78.0 3.0 1.7 2.1% 776 3.1 2.7%
Tc-99  Tc(metal) | 1248 115.8 45 9.1 7.3% 218 16.7 9.4%
Pd-107  Pd(metal) | 1320 122.9 2.4 9.1 6.9% 116 16.7 8.9%
Sn-126  SnO, 72.78 72.75 0.3 0.03 0.04% 4400 0.06 0.05%
1-129 Cel, 46.5 4338 1.4 2.7 5.8% 22.8 5.0 7.5%
Nal 35.0 32.9 1.4 2.1 6.0% 29.3 3.9 7.7%
Cs-135  CsCl 35.7 33.6 18 2.1 5.9% 163.4 39 7.6%

£20-100Z 00¥6N.L DNS



5.6

LLFPHRF AT R (Snn B L A RRD)

YEH A (MW, ] 700

YA ILESE [day] 540

LLFPA—4 v E &K 78

B—FYNMIBITS | mEipapices | T YNIB T ALLFPE [Eih e i L FHAEY 1 2L ESTHIEEL-

LLFP B2 LLFPEE kel | F3LLFPAE WA LLFPE R | S~ INZBFBLLFP M RS T

o HE : TRDICHBHL

500 | Eoc | [ovelel | HME | MEE | s—yobM | HRE AR
[ke/cycle] [/cycle] [ke/GWy,/vear] [/vear]
Se-79  Se,Zrg 5279 4963 0.06 31.6 6.0% 0.1 30.5 4.0%
Zr-93 Zr (metal) | 1708.2 1690.5 5.7 177 1.0% 95.1 17.1 0.7%
Tc-99  To(metal) | 2899.4 2839.9 8.0 59.5 2.1% 105 57.5 1.4%
Pd-107  Pd (metal) | 3067.8 3014.7 40 53.1 1.7% 5.9 51.3 1.2%
Sn-126  SnO, 1521.7 1521.1 0.6 06 0.04% 78.0 06 0.03%
1-129 Cel, 1001.9 958.1 2.7 43.8 4.4% 48 42.3 3.0%
Nal 751.8 7140 27 37.8 5.0% 5.6 36.5 3.4%
Cs-135  CsCl 796.8 775.7 14.8 21.1 2 6% 54.7 20.4 1.8%

L20-100% 00¥6NL ONI



5.7

LLFPHRHERIT R (REH R A MR L R SR

K H [(Mw,]

3600
B AT IRSE [day] 344
LLFPA—A i E &A% 186
S—TFIMBEND | FEitpicEs | ST YMNIBHALLFPHE |pl e gL FHAEY 1L BETHEBIELT
LLFP s LLFPE & [ke] [+ BLLFP4 prk e F-LLFPZE | F—5wMZEITBLLFPE BitEE
EH e T 5DITIHEL —
BOG EOC ke/cycle] HiE HimE A=Ay HiRE R E
[kg/cvele] [/cycle] | [ke/GW,/vear] [/year]
Se-79 Seylrs 1335.7 1270.2 0.2 65.5 4.9% 0.6 1%.3 5.2%
Zr-93 Zr (metal) 42440 4207.7 19.0 36.3 0.9% 974 10.7 0.9%
Tc—99 Tc (metal) 71874 7047.6 27.8 139.8 1.9% 37.0 412 2.1%
Pd-107 Pd (metal) 7592.2 7468.4 145 123.8 1.6% 218 36.5 C1T%
Sn—-126 Sn0, 3778.6 37717 2.0 09 0.02% 4133 03 0.03%
I-129 Cely 25195 24320 9.1 875 3.5% 19.3 258 3.7%
Nal 1899.4 1825.8 9.1 73.6 3.9% 23.0 21.7 4.1%
Cs-135 CsCl 1982.3 1936.2 49.8 46.1 2.3% 2009 13.6 2.5%

120-1002 00¥6NL DNI[



—fF —

7%6.1

LLFPA—/7y MRS K DIFIDFEA O R E (F- Ry LA L R BRI )

LLFP T2 ENEFEFRZEL [Codk] | pris }i];g‘;]i,gllt R L EREH AT
BOC EOC Cedc/Kk] BOC EOC [W/em]

Se-79  Se,Zr ~1.31 ~1.52 +0.27 012 -012 +22
Zr-93  Zr(metal) | -1.27 ~1.50 +0.29 013 -0.12 +22
Tc-99  To(metal) | -1.36 ~1.56 +0.26 012 -012 +23
Pd-107  Pd (metal) | -1.37 157 +0.27 012 -0.12 +24
Sn-126  SnO, ~1.20 ~1.45 +0.31 013 -0.12 21
1-129 Cel, ~1.32 ~1.54 +0.28 012 -0.12 +23

Nal -1.33 ~1.55 +0.28 012 -0.12 +23
Cs-135  CsCl ~1.35 ~1.56 +0.28 -012  -0.12 +24

- XPUBLERLLFPERRIOEICEE

L20-1002 00¥6N.IL ONI



3%6.2 LLFPR—7YMERIC R SIFDEEAN O BE (F M LAHZEIIREIED (HeEUR))

LLFP b EMEE R AL [odk] mﬁﬁﬁal‘g%t BT BREH AT
BOC EOC Cadk/kk'] BOC EOC [W/cm]

Se-79  Se,Zrs 1.37 ~1.15 ~0.17 ~0.11 ~0.12 77
Zr-93  Zr(metal) | ~-1.32 ~1.13 ~0.15 ~0.11 ~0.12 +74
Tc-99  Te(metal) | -1.43 ~1.20 ~0.18 011 -0.12 +80
Pd-107  Pd (metal) | -1.43 ~1.21 ~0.17 ~0.11 ~0.12 +80
Sn-126  SnO, ~1.26 ~1.08 ~0.14 0.1 ~0.12 +70
-129 Cel, ~1.39 ~1.18 ~0.16 ~0.11 ~0.12 +78

Nal ~1.38 ~1.17 ~0.16 ~0.11 ~0.12 +77
Cs-135  CsCl ~1.41 ~1.19 ~0.16 ~0.11 ~0.12 +79

XKPuELEXLLFPER R OEICEE

L20-1002 00¥6N.L ONF



5%6.3

LLFPR—47"y METTIC & DRV EAN DB (F- M) 7 LOAHE L WIRBIRD (NafiUR))

st EIEEEEE k] [ iR ES{E HETE 24 B AT
LLFP L=z [%dk/kk'] [W/cm]
BOC EOC b BOC EOC cm

Se-79 Se,Zrs -1.33 -1.13 -0.17 -0.11 -0.12 +82
Zr-93 Zr (metal) -1.28 -1.10 -0.14 -0.12 -0.12 +79
Tc-99 Tc (metal) | -1.42 -1.21 -0.17 -0.11 -0.12 +88
Pd-107  Pd(metal) | -1.43 -1.23 -0.16 ~0.11 -0.12 +89
Sn-126  SnO, -1.21 -1.05 -0.13 -0.12 -0.12 +78
1-129 Cel, -1.33 -1.14 -0.16 -0.11 -0.12 +82

Nal ~1.32 -1.13 -0.15 ~0.11 -0.12 +82
Cs-135  CsCl -1.35 ~1.16 -0.16 -0.11 -0.12 +83

XPug b EIILLFPERIRTD Iz EE

LZ0-1002 00%6N.L DNE



w64 LLFPA—FyMERICk DI~ DEE (MY LANS BREFD)

PP ey | TUREEEL Ddd|mmeicEs)  EEREE | Simmati
BOGC EOC [hdk/kk’] BOG EOG [W/cm]

Se-79  Se,Zr -1.77 ~1.68 -0.02 -0.12 -0.13 +89
Zr-93 Zr (metal) | -1.72 -1.66 +0.01 -0.13 -0.13 +86
Tc-99  To (metal) | -1.87 -1.77 -0.03 -0.12 -0.13 +95
Pd-107  Pd (metal) | -1.88 -1.80 -0.01 -0.12 -0.13 +96
Sn-126  SnO, ~1.64 ~1.59 +0.02 -0.13 -0.13 +81
I-129 Cel, -1.78 ~1.70 -0.01 -0.12 ~0.13 +89

Nal -1.77 ~1.69 0.00 -0.12 -0.13 +89
Cs-135  CsCl -1.80 -1.72 -0.01 -0.12 -0.13 +91

HPuELEIXLLFPERFTOEIZEE
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726.5

LLFPA—4 RN R DR EAN O E ($hA =L R EIRI)

LLEP Iy RINBEREL [%dk] JPRIGE R B 2 1 Y5 H 2 ML BKEH HEL
BOC EOC [dk/Kk'] BOGC EOC [W/cm]

Se-79  SeuZrs -1.75 -1.57 -0.23 -0.01 -0.01 +51
Zr-93 Zr (metal) | -1.75 -1.58 -0.19 -0.01 -0.01 +51
Tc-99  To(metal) | -2.10 -2.06 -0.05 ~0.01 -0.01 +69
Pd-107  Pd (metal) | -2.23 -2.20 -0.04 ~0.01 -0.01 +75
Sn-126  SnO, -1.63 -1.42 -0.23 -001 - ~-0.01 +45
1-129 Cel, -1.72 -1.53 ~0.20 -0.01 -0.01 +50

Nal -1.71 -1.51 ~-0.21 -0.01 -0.01 +49
Cs-135  CsCl -1.74 -1.55 -0.20 -0.01 ~0.01 +51

XPuE LEIILLFPERIOEIZERE

120-100Z 00%6NL DNI



$%6.6

LLFPA—*y MERIC R BIFIDFHEAN OFSE (SA BRI WA IR )

LLFP b ENEETRLE AL [%dk] mﬁﬁmg%m IenE 2R ik BREH AT
BOC EOC [%dk/kk'] BOC EOC [W/cm]

Se~79 Se,Zrs ~3.14 -3.30 +0.40 -025  -0.26 +77
Zr-93 Zr (metal) ~2.86 ~3.05 +0.42 -0.25 ~0.26 +71
Tc-99 Tc (metal) | -3.55 ~3.72 +0.44 ~0.24 -0.25 +89
Pd-107  Pd (metal) | -3.51 -3.69 +0.45 -0.24 ~0.26 +88
Sn-126  SnO, -2.57 ~2.79 +0.42 -0.26 -0.26 +66
1-129 Cel, -3.08 -3.25 +0.41 -0.25 -0.26 +75

Nal -3.02 -3.19 +0.40 ~0.25 -0.26 +74
Cs-135  CsCl ~3.15 -3.32 +0.42 ~0.25 ~0.26 +77

HPuELEXLLFPERRIOEIZER

120-100Z 00¥6N.I ONI[



6.7

LLFPA—7 v R TR DRI HEN O BB (REEH X A HIBME AR D)

IBEt L

- KNBEEE (%] (MR SETE EAEHATE
LLFP 8237 . ,
BOGC EOC [%ck/kk'] BOG EOC [W/cm]
Se-79  Se,Zr ~2.74 -2.69 +0.07 ~0.10 ~0.10 +101
Zr-93 Zr (metal) | -2.60 ~258 +0.10 ~010  -0.10 +94
Tc-99  To{metal) | -3.00 ~2.93 +0.08 ~0.09 ~0.10 +112
Pd-107 Pd(metal) | -2.99 -2.93 +0.08 ~0.10 ~0.10 +11
Sn-126  SnO, ~2.44 -2.43 +0.11 -0.11 ~0.11 +87
I-129 Cel, —2.73 -2.68 +0.08 ~0.10 -0.10 +100
Nal ~2.69 ~2.65 +0.08 ~0.10 -0.10 +08
Cs-135  CsCl ~2.77 ~2.73 +0.08 ~0.10 ~0.10 +101

MPuEEEIXLLFPER RO EIZEE

120-100Z 00¥6NL ONI





