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Migration Behavior of Palladium in UO, (III)

* % *
Mitsuru YONEYAMA , Seichi SATO , Hiroshi OHASHI
Toru OGAWA, Akinori ITO and Kousaku FUKUDA

Department of Fuels and Materials Research
Tokai Research Establishment
Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, Ibaraki-ken
{Received July 13, 1992)

Palladium(Pd) is easily released from U0, kernels in HIGR coated
fuel particles, and reacts with SiC coating layer. In addition, Pd is
one of metallic fission products in irradiated UO;, which constitutes
in dissoluble residue in-reprocessing of LWR fuels. In the present in-
vestigation, the migration of palladium in UO, was examined by heating
diffusion pairs sandwichéd Pd foil between UO, wafers at 1300~1800°C.
Experiments were also carried out on affinity of Pd to UO; and a forma-
tion of U-Pd alloy. Pd was found mainly in the pores of U0,;. The
maximum depth intruded by Pd in fairly large amount was more than 100 um
for U0; with 90ZTD and 50 um for UQp with 95%TD, while the maximum length
of open pores was 330 um for U0, with 90%TD, and 50 m for that with
95%ZTD., Fused Pd wetted U0, very much. Pd intruded deeply into UO;,
especially in the edge of Pd droplet. Furthermore, U was detected either
in precipitates or the Pd source with o-Pd phase of U-Pd alloy containing
Pd at about 10at%. This fact indicates that Pd highly reacts with UC;.
From the above results, the transport of Pd in U0 was explained by the
model of gaseous diffusion through pores in U0z, which is retarded by
formation of U-Pd alloy. It is also indicated that UPd; forms even at
the oxygen potential condition of 0/U ratio, which is a little higher

than 2.00 on the basis of thermodynamic calculation.

Keywords: Palladium, Uranium Dioxide, Precipitate, Gaseous Transport,

U-Pd Alloy
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Table 2. 1 U0:XL w FEFEEFIE

gO0%TDRLw b | 95% TDRLw k
T A Y —#k #600 : 30 ® T A —# #6002
#1000 : 30 # #5800 : 2 &
YA TEY A=} #1000 : 2 4
2.5um: 5 4 HA FTEYFRX—AF
lpm 3 4 2.5um: 5 4o
lum 3 5
Table 2, 2  HLECHOINSE R OFFFf Table 2. 3 GUMTOAREM (FPMARREED
B E (°C) R (hr) MEBE 25.0 kV
1300 60 N BH (Pdsta) | 5.0 nA
' 100
Pdstdﬁ "7 > I" %‘( 11500 cps
1350 100 :
Time const 0.5 sec
1400 20
60 RANGE 200 cps
100
Profile gain 5
1450 200 ]
180¢ 7.5 %

* 2 YOYTDNL v b DA



JAERI-M 92—118

(.- } \

AEWIW o |
i | -]
Mﬂr o ]
WY /
T T
d ™

Fig. 2.1 U0. % &K EOHEENE

K

7t

o
] {
D

O

|
|
|
|
I

\QI
N

] |

i

— L

s

)

.

%
%5
=)

o

ANEAN

CHAR A
KB Y 7w b
C BGE R
BB

R

 BRIP A
FLE

AaTmmgo O mE

Fig. 2. 2 HERIFARERK




JAERI—M §2—118

s 0 00/ Pd

.Enooﬁ

wngQ g |H

bl &f R

wmooEg



JAERI-M 92—118

3. % =S

3.1 BEOFrz o5 UE— 3

(1) ULy b

V0L v FOFE, R, 0/Ukk, BETOHEREE SFLOKS%Table 3. 1iIRT.
EERRICOVLWTIHAENEIC L ARFEISHEOR 62 ZR R o -7,

MSTLE X IO RBAES & L, BiEREEHRSIE®ER - TV 57 HRMEK
FLIZRBALTOREWLEHREAN S, L7zd->TTable 3. 1 DEFHENRELTAORETH
n, ERICNIUEIAXSICHRETHEONTWEEELONS,

BEISKTIONY v F TR, BELE FAVHVIDERALHIELRAT 200WET
B DBAREAESTH 550 mE THENSHBICBAL T, FENXTIONRY v M TH
JEAUEICEBA L T -DR20u mfHiETTH 5.

A, BERL vy MIEEh B3RO MMFER%ETable 3. 2 & &RTF3. 3ICRT. BRLw M3
AR e TR WFDiIck - THEINAOLTH S, Table 3. 313 NFIORHYS
FERREENLSSIHLIZLDTH %,

(2} PdiE '

Rt e LTSi EAgDRE AN, 1L, IOV TRLEHREICO > THELLY, EE
20 umDEON 1 FERED SN TH S, TOMOTHITREBALUT TH - 7. BRHER
it ERHE~0DTET~ 1wt%, EEHM>1OTET~0.MAETHS, SioFlid1lum
LFOREXEITEELTED, PI-SiA2L L THIHELTVWA Lo LRI N S, EEITEATL
PAEOER 5 v, RUWTHES YA 5S1BEOFAEIZ, & b0 036wt %TH5B, il
I OWTIRY A ZAVNIVEDRAENRETH D, HiET-0R 1[I THE, FOH
ITHIFBSIEBEIE 20wt X TH T,

3.2 PdOB{T

s A PdEIC I L TEEICYET L, EPMA, SEM, &BEEMEE A W TEOUMTEIZH I SPdD5
HIREEHEL,

Pé/U0. AE(HEDMBGEER 0. FPADX#EEF g 3. 1ITRY, GUVESIPITH 5.
PAizU0. OSFLICHTH L (Fig. 3. 1(a), b)), F£U0&X{ L LATILRERES LT (Fig.
3. 1(a~(2) , PAEIZ—HHALTVBESbH -1 (Fig 3 1), () A, BEAEOFEETIO
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Table 3. 1 UKD
I
g ARLy b BALw b
=E [g/cm?] 9.94+0.01 (90.6%TD) 10.45+0.01 (95.4%7TD)
HERE (umn ] 1~10. 1 3.3 2~25. ¥y 14.6
0/U tt 2.00 ©2.00
EEm#E (em?/g] 280 20
BSAES (un]
(BB AHEX) 330 50

Table 3. 2 AL v PO EY (weight, ppm)
7T #& MEE ]
r i
Al 16
Co 4 l
C a 39
M o 5
S i 63
Cr, Cu, Fe. Mg, NiZFiE<l
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Table 3. 3 BXL vy hhOFRMAIR
i o
T HWEME PV L OBIEME TE 1A
Ag < 0.6 F <1 Dy ¢ 0.05
Al <1t F < 20 E u ¢ 0.05
B | < 0.4 M o< G d < 0.05
c < Mo | <5 Sm < 0.05
Ca | <6 N <10
Cd ¢9.1 | Ni < 12 U % 88. 1
C1 <cw | Po <8 | H. 0.18
Cr | <5 S i <6 . EBC < 0.7
Cu | <4 | Sn ] <3 mEMERMY <3
% i : E
Table 3. 6  1450°C, 200BERIANENG: OILHETTRTPd & [EIFHCRE S N/ LHk
A (at#)
8 #1 Pd:89.6 U:10.4
e 5 P4:79.6  U: 0.8  Si:18.7
Pd:85.4 U: 0.8 Si:13.8
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AG(0,) = —310.12k]/mo} (6)

(0/U ratic: 2.0014)
(5), B)LD, BFEART v v lhi—353, 85~—310. 120fIcH 5 & %1, UPds i34 5AMoPd,
AR LW Eicf B, DF D, BLEOFHESSIEIMPd, X0 P DHAER L PFNT &
bbb,
MOHELBEOBELH D, TOHER N SHMYT S I LIITERONU —PIESH BN
EICTEAET B & WO AREE AR T X 5, SHRLIRO SREEE (L OFBROBMFEREC EH HITH T -

T, UEPdEa{tLPdnend T EEZERT NEND L.
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Table 4.1 U0l b (FEEI0%TD) AICH T 2PADILEIRE
HMIELE L TR & 1T - 71255

|

BE (T) | HHRE (n/s)
1800 2.9% 10-14
14590 2.0x 10-®
1400 1.2x 10718
1350 1.0%x10-1% |
1300 i 9.2x 107 1® |

Table 4.2 PAEEOEEER K OE

mE (T) HEEELH K
1800 1 9500
1450 3 2500
1400 17000
1350 | 10000
1300 12000

Table 4.3 o529 L-F&B&&FEND
B TR/ F— (1400C) 'Y

|

| UPds —518.138 kJ/mol

i

|

[ URN 3 —297.433 kJ/mol
URus —153.992 kJ/mol
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