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Abstraot

The effect of pore former addition on the sintered density and pore size distribution of
UiDa-hwtieCeds pellet at the two different temperatures(1460 and 1600°C) in osddative
sintering, Sintered density decreases linearly as the added amount of pore former increases,
That is, the decrement of sintered density iz akout 375 TD per lwi?: of pore former
addition, The type of pore size distribution shows meore remarkable bimodal tvpe and shifts to

larger pore size as the added amount of pore former increases,



1. M B
HMAg S £ZUr U JE3T 2Ec HARE UWAHE § 1EE Y ROBH(swelling)
of 2A S tlals 2=z 4 A Slnl] =+ U, Bz £3d= T
3INE 2E5HY] A5t IS EEAE 2% Fretn AT @HEcs R U, 2EX = BHEES
15t A 1700 o]&e] DEo A HzED JHEERIES] 244 Y] EES AEEid 2 o
™

e & O BEENA A8 + Sl ALE AREW EF glove box HolMd MOX HE A
8 £ZEE Ao AEL + 52EER ¢dd 2 FARLI 24 2012 JA2E ARE
L} Kamath SHEIS 01HT FEE BIE2E (U Pull; (-6%Pul:] BHS AT LFstH H 2351
HOiR BEREHHEHDE
= 280z 22 & TEdss HARY [(UFu)0)] tdol ol 21 g4 H40] &
Cel0z ; BwitCels] o JEZHAE Fo5HH 2 SA (st E2-8
Azx2Eer 284 E AFstH JEEdA 06 O 232k 71537 ¥ 2
HEEcE EANAN=ER E

2. &g 2y

AEE ex-DC TE Uy (BNFLIEYM CeC:E Swik HIFeHd 2A|ZF ZET E attrition
mill & O1E&HH ZAl 7 milling stETE 22 d 2o S EAA Y ADCA(Azodicarbon arnide,
CHMOAE 0-10wt2s J2]1 0 FEH Y zine stearateE 03wtds HIFSHH Tubkular mixerE AR

Bl 0E EHEIETH WIIEEE BUS BEA SUSHAS ABal] M0MPa o HEYgHe

282 ¢ DAGELE-BAA2)E sET, HELAEE HAE CO, BHAZE AA
E AESELsHAH MAnH o] ELMAZ 3R purging SHETH =2

AL = B 50 R, dewaxing 2 MEHEES T, 8007l A 1A1ZE 2] AERE 2T 4
S22 0 1450 b 1600°C)H A BAIZE RAISTE 2™, BHM2s 1200cH A ZAIZE SHET

rr

e

rhlrll'h'.



AHY 484 Mzgds 9 1 of ZAED B 1 of 2828 2884 471 T2
SZUD gt FAY IV E =2FET AR A etching 2 thermal etching(COe, 1200°%, 2A7HSH
Hon, BHEYUIINE linear intercept WH2 T ZHFATH BAHIE £ BH 2 O/M Bl=E EF
FHoFE ST EO BHEAYE 1200t olHoA 2 FRds FEAHD Do A 200
22 LIERET

3, 43 U E9

J% 2 = BYEY HARY Uda-bwtiCel, BHl2] 2 oA Hz L3832k U 728 HH
Hted TE A EUr e HEE AT 0T JguA B s} 20] HELEETPF 27
=5 I SEEA 2 A AL L2389 ¥ E£4E 300 SEe ZE¥E BEHWE
Cldonte o]iE] ERE OMNELEE FS2 AL£EE AR AYE LAZFULR(BI£14XTDIED
AFUE (97T DIE ot ki 89 A%, e 470 S5, oz ard e M
2 DEEN TS Das Fotss] ZidA=E S7HI717 dEo 2232 = S 7FETHA)

FIJ.I iu! rIJ""

Lz Shols 1460 02ke] ZEold HEt4E5tHE 48WE = 3H 2= 5 AT
(=372 TD) 248d 37171 46w 2 A URY B2 E UEE AU ¥ BISHEL
b fhebeg2 g 25 Aok 1460 048 koA 2Zsteornt Aust £48 378 2
= o+ = ZeE AREU Y o8 Z2 TEoM s AZTEI HEE] FL2BEE TUE
AR e 2dE 29 £ Sle W JES ZEE A £ETEE AR £ s
E8EH AP 2= Lot or #0E J=oA Be BRel Z0] UQs-bwtiiCe, BHl2] 4 2Y
Ee AEAFERo] FAG0 JEEEA F0FEd ot d8AcE F oy = a - bk & HRE
dafs BEHEN |24 v = 02T a = 28 212 b = JE8EA 7

T WEg
oM JAZ wiT D) = 97462 T D - 3.70=, 1600%C
= J = 9794%TD, - 37z & BAZ HOEL I, JZBHAE 1wty HIIELE
AFUSE o 37%TD, A T2UE B
3 0] HEAZ2E 1450 T B00COIA JIBEEH EokE 0 o 07wtklel GE 2AY
3718 TAISH 20ITh & 1 3 1W 3 of LIERH Hleh Zo] ZHY I71E 1450 o 1R00°CHl A
2t2} of 113h 13w 01410 ® UEMIT L3 7] Z8dx ¥riwel mel 23Y 379 22 271
ste A2 HeZLd oo WML £71H0 @RIl Wad Aew 2ED YuHow I
22 Woig A2, oFT WEE TAE W BUO|BE O/U H[E U=

=
+8H2 AslHe FALE BEIEHD THEI]L

(=]

[

k)
i
=



o]&e ro EEbEls HHAR Y Ul-bwiaCel: & ZUERY ZPHHS
25 glovebox AME 22 Foldm orEE J2j1 FHEEAS S
HE °F 06wtix H2E 3 3

AE=EE, ol st 20 E4
=

i
=
ir
aj
-
i =
=
m 1
=
(o]
R
A
-
og
i}
e

s AFAFEIE e e JEEAH FIRR0-10wti o T2 Ulx-bwitiCeCy B

AT Ao, J" F = O™ 48 imege amlvser & AMESIH 218237 EEX

Joith O" 5 oA B High Z0], JE237 225 P22 4EA o0k 2A ol

bimedal BHE o]0 UATE O FIFM E7HE4F BEO bimedal Btl= FSsiA UERRS

o ZAA 2 7237 T2 H0EE EHETE 0T 2153718 By ¥ 22 1UIYR
D S0 T2 D WAHEH YET AFE DA = der gwA oo

BA4+ZE ZEHEEEES B2 EYHEIEY UdrbwtiCel: B ZTACMELLZ(CO)-B4H

AN -8Ha)) 228U EEeE 4 00c) ¥ AEEHEA EIE0-1 0wtk )o] T2

228k, 249 37 Jja1 2 ZAEMY Tt g2 €25 25O

1) 2428 dgd Attt 24Y 378 27 #stHs dEEH N5 A 1460 0]Ee]
E &7EL 38y o) SR s AZTEIT AT TD, 0| BER Hils AETER
= 27 A s 1S A Z20 Eas,

2) NIEEEHE FoE E3 28U = 12 O 24 3NN TD O Z4-AT FdY 3]
e GFs DAA ¥ 22 UEED

3) AIEEEA Foe A M1E37 EEE bimedal BeHOIATH I ZE-EH 0] 271

T 1 ZHs FEHHMAH A 2T PS5 2R Ho|HE FTES EHALL

& EZfiEls HH8S HELEF FF 4LEEs 160 o), FlEEdAs o

06wt A2 a3 E HAe T AlRE 40}

il
rlo
H1
=
o
=
o

of

]

)

He

|

rIE. i

Acknowledgement
2 J93= =R FAE AT NYatge] dEacy S3ood

o



g 2
(1] H. Assmann, W, Doerr and I Peehs, J. Am. Ceram. Soc, 67(9)(1934)631 -636

2] K. Langrod, Am, Ceram, Sec, Bull, 33(7)19650)366-369

[3] M, Fuhrman, LD, Hower and RE, Holden, J, Am, Ceram, Soc, 46(3)(19631114-1Z21
4] ¥, Harada, J. MNucl, Mater, 245(1997)217-223

Bl H, Assmamn, W, Doerr and M, Peehs, J. Nucl, Mater, 140(198571-5

6] E&E =, THTHAAHETE, WEATELEF(1999) p266

[7T] & FPeehs, H, Assmann, B, Manzel and V. MWethieu, [AEA-SK-Z288/23, 4581-491

[B] HS, Kamaath, D5 .C, Furushotham, DM, Sah and PR, Roy, Proc, [AEA-SM- on

r

Improwed tilization of Water Feactor Fuel with Special Emphasis on Extended Burnups
and Plutenium Becweling, Mol Belgium, MMay 7-11, 1984

9] H, -J, Matzke, in : Flutonium 1975 and other Actinides, Eds, H, Elank and B, Lindner
(Morth-Holland, Amsterdarn, 1976) pp.801-831

[10] Wiz, H&E, JAE, o185, 54, g, "meAgsds ofF(1993),

1 £2E2k @ 7 E2EA EEd OE 222 ¥ £

()
[
)

sslageLic)|BaNTe L) s2uay | BT £FEE | aamus;
I8 AAZMs) | 1R AN | EABweD [ s | anp (am)
1] 1041 97 5 115
0h 102 9r.7 111
14505
/ ny 10,12 94 4 134
1.0 10,02 93.8 124
1200/2
I} 1046 979 1338
0k 1026 96,1 141
160072 07 10,18 98,3 153
1.0 10,06 94 z 163




ex-DC

U0, powder CeO, powder

S5wt%
L
mixing Tubular mixer, 2hrs
Y
milling Attrition mill, 2hrs
L4 pore former ; 0-1.0wt%
blending zinc stearate ; 0.3wt%
30 min
Y
compactin Double action
P 9 hydraulic press, 300MPa
Y
. Temp. ; 1450,1600 °C
2-stage sintering Atm. ‘CO /92N —-8H
" 2 2 2

(U.Ce)O,
pellet
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UO,-5wt% CeO,

97 oxidative sintering temp.(°C)

® 14500C
O 16000C
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Theoretical Density (%)
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Pore Former Addition (wt%)
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a9 3, dEt2Es L F S E A J0tEe TE UC-bwitCeC, BH S Z23TY 37
(fa) ¢ 1450°C, Owtde (115pm), (b) 2 1450°C, 07wt (13 Gum),
fc) ¢ 1B00%C, Owtds (13 8um), (d) ¢ 1B0D%C, 07wt (15 3am))
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Pore Volume Fraction(%o)
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UO,-5wt% CeO, A

Oxidative sintering temp. : 1450°C
Reducing treatment temp. : 1200°C

A \
Pore former addition / \
—®—0owt% (97.5% T.D. B \

) |
~eeB 0.5 Wi% (95.7% T.D.) ; '
--0---0.7 Wt% (94.8% T.D.) % oo
—A-- 1.0 Wt% (93.8% T.D.) oA A

Pore Diameter(um)
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