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Abstract

In this study, processes on powder treatment, OREOX, compaction and sintering to
fabricate simulated DUPIC fuel using simulated spent fuel are discribed. And the
behavior of fission products in simulated DUPIC fuel is also discribed. To fabricate
simulated DUPIC fuel, the powder from 3 times OREOX is compacted with 1.3
ton/cm’. Pellets are sintered in 100% H. atmosphere over 12 hrs. at 1800 . Sintered
densities of pellets are 10.37 1040 g/cm’. Fission products in simulated DUPIC fuel
are in the shapes of oxides dissolved in the matrix, metallic precipitates and oxide

precipitates.

DUPIC(Direct Use of Spent PWR Fuel in CANDU Reactors)
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Table 1. Contents of fission products added in UO:

Elements | Oxides Oxides Elements | Oxides Oxides
g/ 1000g U g/ 1000g U
Zr ZrO:, 0422 Pr Pr.0s (0.131)
Mo M 00 0.392 Nd Nd:Os 0476
Ru RuO: 0.269 Sm Sm20s (0.101)
Pd PdO 0.187 Sr SrO 0.084
Ba BaCO: 0.218 Y Y20 0.052
La LaOs 0.143 Rh Rh.0s 0.049
Ce CeO: 0.278 Te T eO: 0.058

oxide Nd
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Zn stearate
. 1.3 165 ton/cm’ , 1800 , H:(100%)
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Malvern Instruments Laser Analyzer
, BET

(Scanning electron microscopy, SEM) . UG
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DUPIC Uo:
uo2 . Table 2
Uuo: tubular attrition
Mo, Zr, Nd v
. tubular Mo + 10.2%, Zr

+ 8.2%, Nd + 7.1% , attrition Mo +
16%, Zr + 35%, Nd + 18% attrition

Table 3 . UO:

turbular 12 3.28 , 1 attrition

168 5 attrition 05



Table 2. Contents of typical elements in UO: after tubular mixing and
attrition milling

Sampling Point Mo Zr Nd
Top of the mixed powder 0.26 0.29 053
Middle of the mixed powder 0.30 0.29 055
Bottom of the mixed powder 0.32 034 061
Top of the milled powder 031 0.27 055
Middle of the milled powder 031 0.29 056
Bottom of the milled powder 0.32 0.29 057
533 /g 5
/g . wet
0.37 6.15 /g . DUPIC
/ DUPIC

352 523 /g

Table 3. The variation of particle size and specific surface area
relative to powder treatment

Particle Specific
Powder Treatment Size Surface Area
(um) (m*/g)
Raw Material 3.28 5.33
1st milling 168 551
2nd milling 129 5.75
Dry attrition 3rd milling 111 5.83
milling
4th milling 0.70 5.98
5th milling 0.50 6.06
Wet milling 0.37 6.15
after OREOX
(simulated DUPIC powder) 0.3 523

6.06
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Fig. 1. Microstructures of powder : A) before milling, B) after attrition milling
simulated spent fuel powder, C) after OREOX process of simulated DUPIC fuel
powder, D) after wet milling simulated spent fuel powder

3.2
2 DUPIC . DUPIC
46 , 10.365 g/cm’ 10.398 g/cm’®(95.116 95.395% of T.D.)
A 1 2 B
Mo, Ru, Pd, Rh , Mo Ru Moo7RUos
[14]

Zr Ba BazrOs perovskite [14]



Fig. 2. SEM image of a polished and etched surface of pellets showing quiaxed
matrix grains and precipitates
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Fig. 3. Densities of simulated fuels due to the variation of compaction pressure :
1) simulated spent fuel produced with dry milled pow der

2) simulated DUPIC fuel produced with dry milled powder

3) simulated spent fuel produced with wet milled powder

4) simulated DUPIC fuel produced with wet milled powder
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Fig. 5. Crack shapes of simulated DUPIC fuel and simulated spent fuel :
A) simulated DUPIC fuel(compaction pressure : 1.3 ton/ ),
B) simulated DUPIC fuel(compaction pressure : 2.0 ton/ ),
C) simulated spent fuel (compaction pressure : 166 ton/ ),

3.
DUPIC
1 /
2. DUPIC
3. DUPIC 4.6
4.
5.
6. Mo, Ru, Pd, Rh ,




1 , ”, KAERI/RR- 131793

n

H. Kleykamp, J. Nucl. Mater. 167 (1985) 49.

T. Muromura, T. Adachi, H. Takeishi, Z. Yoshida, T. Yamamoto and K.

Ueno, J. Nucl. Mater., 151(1988) 318- 326.

4. T. Adachi, T. Muromura, H. Takeishi and T. Yamamoto, J. Nucl. Mater .,

160(1988) 81-87.

5. P.G. Lucuta, BJPamer, Hj. Matzke and D.S. Hartwig, "Preparation and
characterization of SIMFUEL; Simulated CANDU high-burnup nuclear
fuel" Proc. Second Int. Conf. CANDU Fuel, Ed. 1.J. Hasting, CNS,
Toronto (1989), also AECL- 10117(1989).

K. Une and M. Oguma, J. Nucl. Sci. T echnol., 20(1983) 844.

. J.O. Paschoal, H. Kleykamp and F. Thummler, Z. Metallk. 74(1983) 652.

. K. Naito, T. Tsuji, T. Matsui and A. Date, J. Nucl. Mater. 154 (1988) 3.

. M. Ugajin, T. Shiratori and K. Shiba, J. Nucl. Mater. 84 (1979) 26.

10. M. Uggjin and K. Shiba, J. Nucl. Mater. 91 (1980) 227.

11. M. Uggjin and K. Shiba, J. Nucl. Mater. 105 (1982) 211.

12. RA. Verall, 1J. Hastings, P.G. Lucuta, Hj. Matzke and B.J. Palmer, "Preparation

w

6
7
8
9

and applications of simulated high-burnup fuel”, Proc. 11th Annual Conf. of the
CNA, Toronto, June 3-8 1990, also AECL - 10217(1990).

13. P.G. Lucuta, BJ. Palmer, Hi Marzke and D.S. Hartwig, "Preparation and
characterization of SIMFUEL; Simulated CANDU higg-burnup nuclear fuel", Proc.
Second Int. Conf. CANDU Fuel, Ed. 1.J. Hastings, CNS, T oronto (1989).

14. P.G. Lucuta, RA. Verrall, Hj. Matzke and B.J. Palmer, J. Nucl. Mater., 178(1991)

48.

15. T. Ogawa, RA. Verrall, M.D. Schreiter and M.O. Westcott, "Dose effect on
release of ion-implanted noble gases from oxide fuel”, Proc. of Int. Conference on
CANDU Fuel, Chalk River, 1986 Oct. 6-8, CNS, Ed. 1.J. Hastings, 543-557.

16. RA. Verrall, Hj. Matzke, T. Ogawa and B.J. Palmer, "lodine release and bubble
formation in oxide fuels", Proc. of Int. Conference on CANDU Fuel, Chalk River,
1986 Oct. 6-8, CNS, Ed. |1.J. Hastings, 558-572.

17. Hj. Matzke, I.LF. Ray and RA. Verrall, "Diffusion and begaviour of
iodine and rubidium in UO. and ThO.", IAEA, IWGFOT/27(1987) 183- 196.

18. P.G. Lucuta, RA. Verrall, Hj. Matzke and 1J. Hastings, "T heraml



conductivity and gas realease from SIMFUEL", Fission gas release and
fuel rod chemistry related to extended burnup, Proc. of a Committee
Mtg., Pembroke, Ontario, Canada, 28 May-1 May 1992, also

IAEA-TECDOC-697 (Apr. 1993).
19. P.G. Lucuta, Hj. Matzke and RA. Verrall, J. Nucl. Mater., 223(1995) 51.

20. J. Cobos, D. Papaiocannou, J. Spino, M. Coquerlle, J. Alloys and
Compounds 271(1998) 610



	분과별 논제 및 발표자

