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Abstract — In this study, the effects of the variables on sintering of simulated fuel to simulate the spent fuel
are described. Mainly, the effects of compaction pressure, sintering temperature and time on the density of
pellet are described. The experimental is performed with compaction pressure of 1 ton/cm®~4 ton/cm’, sinter-
ing temperature of 1670°C, 1730°C and 1780°C and sintering time of 4 hr, 8 hr and 24 hr. The green density
of simulated fuel is proportional to the one third power of compaction pressure and the sintered density is
90.5~99.6% of theoretical density. The grain growth exponent and activation energy of simulated fuel is 2.5

and 287.97 kl/mol, respectively.
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- matrix Wel] 431" &4 : Sr, Zr, Nb, Y, La, Ce,
Pr, Nd, Pm. Sm;

- ¥4 MZF : Mo, Tc, Ry, Rh, Pd, Ag, Cd, In,
Sb, Te;

- AbS}E- A&E : Ba, Zr, Nb, Mo, (Rb, Cs, Te);

- 7133 B4 : Kr, Xe, Br, I, (Rb, Cs, Te).
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Table 1. Contents of fission products added in UQ,
powder.

Chemical Contents Weight of % of

Element form (2) oxide (g) element
Rb Rb,0O, 278.6 356.83 0.031
Sr SrO 541.7 640.62 0.055
Y Y.O, 355.0 450.84 0.039
Zr ZrO, 2888.4 3901.65 0.338
Mo MoO, 2636.7 3955.05 0.342
Te RuO, 612.0 822.61 0.071
Ru RuO, 1724.5 2270.50 0.196
Rh Rh.O, 330.0 406.97 0.035
Pd PdO 1109.3 1276.11 0.110
Te TeO, 379.6 474.80 0.041
Ba BaCO;, 1493.2 2145.70 0.186
La La,0, 957.7 1123.18 0.097
Ce CeO, 1854.6 2278.15 0.197
Pr Nd,O, 877.6 1047.81 0.091
Nd Nd,0, 31572 3682.52 0.319
Sm Nd.O; 693.0 775.41 0.067
U uo, 991154 1124402 97.29
Pu(Ce) CeO, 7361.9 5193.16 (.449
Am La,0, 720.1 482.73 0.042
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Fig. 1. Microstructures of powder a) after wet mill-
ing, b) after tubular grinding.
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Fig. 2. Green density due to the variation of com-
paction pressure.

shaiet. salel] A e qrEalA 273 43S 93}
odorf, A34te] 1 tonfem™ M 4 tonfemil B F7 ol
mel YT FF 495 glem¥(45.9% of TDyHA
6.04 g/em*(56.0% of TDYHA] Z71skedc}, Fig. 2= A
bl M2 AR EF Viehd slejuh. AAdistel Fvt
42 JYUT 9] Zrisiglont, il ey
= Z71E2 2B AET sl =l A=
Ee] 2f Az Helabyel) vl Hake, Apge
w= 23R vl B Qe AR Bate)
734 AT AAEIgkel 1/3%] vlisld, o3 3t
& Aoy s A vehd S gich

=(3.179+0.027)+(1.801+0.020) P
2 depae,

(H

3

71 p AFEE P

33, 2% &

AEs), 24 2% 9 Azl ulE 44 542 met
7] ¢ekd 8IS 1 on/em™iA 4 ton/em’SE, 45
A EE= 1670°C, 1730°C 2 1780°CofiA] 12)3 &
A 7He 4xZY, BAZY, 2441 7H1730°Col A 14247 W
Al A¥S gEsich. Table 29 Fig. 32 &
7 Yol njA= AR, 24 e 9 23 A7) 4
& vebd Helel, Mgt 4 ARl gel 43
wx Zokigict Adste] SRS 4 Ajzlel o}
2 47 YE Aol FoiEgien, 44 Al F
7S el ok 4 Y59 Xfo] JA] FolE
oot 22 UErE 24 &% 16700 2 Akt
rdaiatoll wla} 9.754 g/em™90.452% of TDPIA 10.602
o/em’(98.314% of TDXR £7}8}el o, 1730°ColiA A
7 A7k Asislel ulel 10.248 glem’(95.025% of TD)
oA 10559 glom'(97915% of TD)R F7skgord,
1780°Coll A} A A7 AAERde) akeh 10.443 glem’



Table 2. Sintered density of simulated spent fuel due to the variation of compaction pressure, soaking time and

temperature.
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Soaking temp.

Soaking time

Sintered density (g/om’)(ZZ.9h-2 A 5 %)

C) (hrs) 1 (ton/em?) 2(ton/cm?) 3(ton/cm?) 4(ton/cm?)
4 9.754(90.452) 9.959(92.348) 10.057(93.262) 10.121(93.851)
1670 8 9.948(92.244) 10.144(94.063) 10.211(94.682) 10.259(95.128)
24 10.479(97.175) 10.552(97.854) 10.572(98.039) 10.602(98.314)
4 10.248(95.025) 10.352(95.993) 10.403(96.465) 10.447(96.874)
1730 8 10.379(96.246) 10.464(97.033) 10.511(97.467) 10.535(97.686)
4 10.438(96.759) 10.509(97.449) 10.539(97.730) 10.559(97.915)
4 10.443(96.838) 10.536(97.695) 10.563(97.954) 10.582(98.120)
1780 8 10.560(97.923) 10.650(98.759) 10.656(98.816) 10.677(99.006)
24 10.710(99.286) 10.737(99.564) 10.729(99.487) 10.746(99.648)
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Fig. 3. Sintered density due to the variation of compaction pressure and soaking time.
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Fig. 5. Microstructures of sintered pellets due to the variation of sintered temperature and soaking time.
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