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Abstract The simulated DUPIC fuel provides a convenient way to investigate fuel properties and behaviours
such as thermal conductivity, thermal expansion, fission gas release, leaching and so on. Several pellets simulating
the composition and microstructure of the DUPIC fuel were fabricated from resintering powder through the
OREOX process of the simulated spent fuel pellets, which were prepared from the mixture of stable forms of con-
stituent nuclides. This study describes the powder treatment, OREOX, compaction and sintering to fabricate sim-
ulated DUPIC fuel using the simulated spent fuel. The homogeneity of additives in the powder was observed after
attrition milling. The microstructure of the simulated spent fuel was in agreement with the previous studies. The
densities and the grain size of simulated DUPIC fuel was pellets are higher than those of simulated spent fuel pel-
lets. Small metallic precipitates and oxide precipitates were observed on matrix grain boundaries.
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Fig. 1. Process of DUPIC Fuel Fabrication
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Table 1. Contents of fission products added to UO,

Elements Oxides Oxides % g/100g U
Zt 10, 0.606
Mo MoO; 0.606
Ru RuO, 0.375
Pd PdO 0.221
Ba BaCO;, 0.323
La Lay0O3 0.173
Ce CeO, 0.360
Pr* Pr O3 (1.575)
Nd NdyO3 0.571
Sm* Sm,04 (1.200)
Rb* Rb,05 (5.328)
Sr SrO 0.103
Y Y,0, 0.068
Rh Rh,03 0.062
Te TeO, 0.077

* The contents of Pr, Sm, Rb are replaced by Nd
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Table 2. Contents of representative elements in UO,
measured after turbular mixing and attrition milling

Powder Sampling place Mo Zr Nd

. Top 026 029 053
T“rb“lar('imlxed Middle 030 029 055
powder Bottom 032 034 06l
. Top 031 027 055
A‘m“"“(‘im‘“ed Middle 031 029 056
powder Bottom 032 029 057

Table 3. The variation of particle size and specific surface
area with powder treatment conditions

Particle size Specific surface
Powder treatment P

(Hm) area (m%/g)
Raw material 3.28 5.33
1st milling 1.68 5.51
| 2nd milling 129 5.75
Dry aurition| 53 4 e 111 5.88
milling
4th milling 0.70 5.98
5th milling . 0.50 6.06
Wet milling 0.37 6.15
After OREOX 035 573

(simulated DUPIC powder)
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Fig. 2. Microstructures of powder : A) before milling, B) simulated spent fuel powder after attrition milling, C) after
OREOX process of simulated DUPIC fuel powder, and D) simulated spent fuel powder after wet milling
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Fig. 3. SEM image of a polished and etched surface of pel-
lets showing equiaxed matrix grains and precipitates :
A) simulated spent fuel( X 1000)

B) simulated DUPIC fuel( X 1000)
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Fig. 4. Densities of simulated fuels with to the variation of
compaction pressure:

A) simulated spent fuel produced with dry milled powder
B) simulated DUPIC fuel produced with dry milled powder
C) simulated spent fuel produced with wet milled owder
D) simulated DUPIC fuel produced with wet milled powder
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Fig. 5. Crack shapes of simulated DUPIC fuel and simu-
lated spent fuel:

A) simulated DUPIC fuel(compaction pressure : 1.3 ton/cmz)
B) simulated DUPIC fuel(compaction pressure : 2.0 ton/cm?)
C) simulated spent fuel(compaction pressure : 1.66 ton/cm?)
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