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Abstract

with time and temperature at the Ar atmoshpere were measured by using the dilatometer. At the sinter-

In order to study the sintering kinetics of the ternery system, U-Ce-0, its shrinkage rate

ing kinetics of U-Ce-0, sintering rate curve revealed bimodal and the first extreme point at bimodal
curve was affected by the UQ,, the second one was due to the CeQ,. The sintering of (U, Ce)0O: was de-
layed as increasing the CeQ;. At the same 10wt.% CeO; content, the highest sintering rate was observed

at the (U, Ce)O, sample ball-milled for 4 hours.
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Table 1. Physical properties of UQ,, CeO, and (U,,, Ce,)O; after ball-milling

CONTENT Specific Mean particle
Specimen name CeO; content Ball-milling surface area size
(wt%) time (hours) (m?*/g) (um)
As-received UO, — - 4.21 23.64
CeQ, — — 11.99 9.10
Ball-milled UO, - 4 4.50 17.56
(U, -,Ce, )0,
(A) 10 4 5.32 3.02
(B) 20 4 6.20 3.84
() 30 4 8.92 4.71
(D) 10 2 4.76 3.29
(E) 10 6 5.29 2.56
(F) 10 8 5.10 2.12
(GQ) 10 24 5.21 1.52
2.4 84 d 3. 4 ¢ 1
347 U-Ce-O A3lE9 £EAFT AFE 7} UO:9 Ce0,8] 22 A%
A&, UOyo| CeO, H7MeE WA 711, T UO. 2t CeO, &AA A sl Ar E$7]lA
3t Ce0, M7}l M= ball-milling A1 7+& ¥ 2xd WE FZ&9 IS Fig 19 g
SAATG $4 CeO, FFo) ohE 2AAES AT, 7 LRolH BANTY Yo WSS
A2 Aok CeO, HFE 10wt% 20wt  EFshe] $28¢ %, & 2ASEE Fig
%, 30wt.% A 7}3st1 ball-millingS 4A17F 29 F A &4}
Wekgiom, ball-miling A7+ Wsel ol@ Fig. 19 28 29 2.9 UO2) 4 45 +%0)
(U, Ce)O; BEEA BEg L2Z2AFS &3 800°C ¥ o) A Al &3] ¢ 900C ~1100°C
371 QaiA CeO, 3HaF 10wt.% oA ball- WY A FE&A 99 Atg "ol HaEg,
milling A€ 2, 4, 6, 7 ¥ 24413 #YFHY & 2AEEE 980CeM HF wE gHow
o). et
olobgre Wyom ZuE PL laser CeO,8] A§% F%0] 1000C F2oA A
type particle size analysis system(U.K. Mal- Zkdte] oF 1200C ~1400C WY olA F£3}
vern Co. Model | Mastersizer/E) 3 BET 4
Moz e Uz W v ERFe] 24y .
Slon, 71 A= Table 13 #r} N
QI% 2 double acting hydraulic press x_ 18
(France Billaud Co.) & 43 39 om A3 o
F(F 20g)0] FAHNES shgon, ety §
£ 4.83Ton/cm?s 1A 3t o} é
2ZAF @3 H4¥ S dilatometer(U.S. Z 4
A., Anter Inc. Unitherm Dilatometer System, g
Mode!l 1251)& ol &3ly Jld&E=E= 10C/ 3
min., &%= W9 E 500C~1650C, Ari47] 500 800 1100 1400 1700

X FastAch Ed Ngz AeE

En iy
T

UO, 9t CeOyoll Hafjr = (U, Ce)O: 24 AT
o oHw #FE7] Asted ) d¥e s

Aot

TEMPERATURE (°C)

Fig. 1. Linear shrinkage changes on the pure UO,
and CeQ;
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Fig. 2. Shrinkage rate changes on the pure UO,
and CeO;
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Fig. 3. Linear shrinkage changes with the varia-
tion of CeQ; contents(ball-milling time, 4hrs)
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Fig. 4. Shrinkage rate changes with the variation
of Ce0, contents(ball-milling time, 4hrs)
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Fig. 5. Linear shrinkage and shrinkage rate chang-

es(2hrs ball-milling)
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Fig. 6. Linear shrinkage and shrinkage rate chang-

es(4hrs ball-milling)
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Fig. 7. Linear shrinkage and shrinkage rate chang-
es(6hrs ball-milling)

34 105
O+ Linear shrinkage
@: Shrinkage rate -
. 2 i7m £
5 :
é 16 4 51 g
4242
5 &
2 -3
500 700 968 4100 1300 1500 1700
TENPERATURE (°C}

Fig. 8. Linear shrinkage and shrinkage rate chang-
es(8hrs ball-milling)
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Fig. 9. Linear shrinkage and shrinkage rate chang-
es(24hrs ball-milling)
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Table 2. Temperature of max. shrinkage rate with

ball-milling time

Ball-milling (hours) Temperature(C)
2 1275
4 1260
6 1283
8 1293
24 1293
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Table 3. Properties of 90wt.% CeO, with ball-milling time at H, atmosphere, 1700°C, 4 hours

Ball-milling Green Sintered Porosity (%)
time density(g/cc) density(g/cc)

(hours) (%, T.D) (%, T.D) open closed Total

2 5.818 3.08 5.85 8.93
(55.0) (91.07)

4 6.014 10.05 1.16 3.48 5.00
(56.9) (95.00)

6 5.950 2.11 4.79 6.90
(56.3) (93.10)

8 5.883 1.83 4.77 6.50
(55.7) (93.40)

24 5.767 1.69 4.73 6.42
(54.6) (93.60)
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