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Fission Products Behavior in Spent Fuel Materials
During Fabrication Process of Dry Recycling Fuel
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Abstract

In order to analyze the fission product behaviors in spent nuclear materials during
dry recycling fuel fabrication process, the lead-shielded sample holder was prepared to
minimize a background effect during the radioactivity measurement of Y-ray fission
product in highly radioactive hot-cell. The effective performance of this sample holder
was confirmed using standard radioisotope of Cs-137 solution. The analysis on the
release behaviors of fission products during the dry recycling fuel fabrication process
were conducted. Based on the chemical analysis for the spent oxidized powder,
OREOXed powder and the sintered pellet produced from spent PWR fuel with an
average burnup of 27,300 MWD/MTU, 15 years of cooling time, it was found that



about 2~ 3% of initial Cs—137 inventory was released during OREOX process, and

almost 99% of Cs-137 and about 70% of Sb-125 were released during sintering
process. Eu-154,155, Zr-95 and Ru-103 were not released during sintering process.
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Table 3. 2FstE U] U/Pu % € 59940 55

Nuclide Units Sample 1| Sample 2 Sample 3 Sample 4 Average

U-Content | g/g-powder| 0.77745 0.78585 0.80183 0.79576 0.790223

Pu-Content g/g-powder| 0.006877 0.006844 0.006954 0.007001 0.006919
U-234 |[g/g-powder| 0.000148 0.000151 0.000151 0.000153 0.000151
U-235 [g/g-powder| 0.008403 0.008496 0.008684 0.008612 0.008549
U-236 |[g/g-powder| 0.002944 0.003002 0.002851 0.002920 0.002929
U-238 |[g/g-powder| 0.765955 0.774201 0.790144 0.784074 0.778594
Pu-238 | g/g-powder| 0.000128 0.000152 0.000113 0.000146 0.000135
Pu-239 | g/g-powder| 0.004322 0.004287 0.004384 0.004376 0.004342
Pu-240 | g/g-powder| 0.001648 0.001638 0.001673 0.001688 0.001662
Pu-241 | g/g-powder| 0.000459 0.000453 0.000463 0.000467 0.000461
Pu-242 | g/g-powder| 0.000320 0.000315 0.000321 0.000324 0.000320
Cs-134 Ba/g 2.261E+07 | 2.219E407 | 2.227E+07 2.227E407 | 2.234E+407
Cs-137 Bg/g 1.996E+09| 2.007E+09 | 2.042E+09 2.042E+09 | 2.021E+09
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Table 4. &% 2 &7 A 318HE4 2349} ORIGEN &= Z¥#9} vl (g-IU Basis)
ORIGEN Code O O
Nuclide Units B7-Powder B7-Pellet Units Values
U-Content g/g-1U 0.96974 0.96885 g/glu 0.96329
Pu-Conten g/g-IU 0.00867 0.00876 g/glu 0.00761
U-234 g/g-1u 0.00011 0.00015 g/glu 0.00022
U-235 g/g-1u 0.01048 0.01050 g/glu 0.01031
U-236 g/g-1u 0.00386 0.00385 g/glu 0.00366
U-238 g/g-1U 0.95454 0.95378 g/glu 0.94910
Pu-238 g/g-1uU 0.00027 0.00013 g/glu 0.00009
Pu-239 g/g-1uU 0.00540 0.00553 g/glu 0.00497
Pu-240 g/g-1U 0.00206 0.00212 g/glu 0.00175
Pu-241 g/g-1U 0.00055 0.00057 g/glu 0.00050
Pu-242 g/g-1U 0.00039 0.00040 g/glu 0.00030
Fission Product
Cs-134 MBg/g-1U 1.901E+H01 <N.D. MBq/g-1U 2.380E+01
Cs-137 MBq/g-1U 1.916E+03 1.777E+401 MBg/g-1U 2.216E+03
Eu-154 MBg/g-1U 5.400E+H01 5.298E+01 MBg/g-1U 6.663E+01
Eu-155 MBg/g-1U 1.138E+H01 1.122E+01 MBg/g-1U 1.803E+01
Sbh-125 MBg/g-1U 4.595E+00 1.115E+00 MBg/g-1U 8.769E+00
Rare Earth Element
Gd g/MTIU(ppm) 89 102 g/MTIU(ppm) 73.75
Eu g/MTIU(ppm) 109 119 g/MTIU(ppm) 99.85
Sm g/MTIU(ppm) 679 746 g/MTIU(ppm) 728.40
Nd g/MTIU(ppm) 3,317 3,653 g/MTIU(ppm) 3361.00
Pr g/MTIU(ppm) 905 998 g/MTIU(ppm) 935.00
Ce g/MTIU(ppm) 1,775 1,967 g/MTIU(ppm) 1953.00
La g/MTIU(ppm) 1,076 1,182 g/MTIU(ppm) 1016.00
Y g/MTIU(ppm) 362 397 g/MTIU(ppm) 395.50
Zr g/MTIU(ppm) 3,016 3,449 g/MTIU(ppm) 3122.00
Platnium Group
Rh g/MTIU(ppm) 103 396 g/MTIU(ppm) 387.80
Pd g/MTIU(ppm) 1,047 1,019 g/MTIU(ppm) 1008.00
Mo g/MTIU(ppm) 2,929 2,461 g/MTIU(ppm) 2766.00
Ru g/MTIU(ppm) 218 1,243 g/MTIU(ppm) 1740.00
Te g/MTIU(ppm) 465 No data g/MTIU(ppm) 389.00
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