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The M easurement of Diffusion Coefficient of Xe-133 in Simfuel
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Abstract

To obtain the atomic diffusion coefficient of fission gas in high-burnup fuel, the diffusion coefficient of Xe-133 in
Simfuel was obtained by a post irradiation annealing test. Simfuel, instead of high-burnup fuel, was made as specimen with
including dopants which are substitution of fission products at 27300 MWd/t-U using ORIGEN-2 code. It was cubic shaped
polycrystal with 300mg and irradiated to 0.1 MWd/t-U to reduce irradiation induced traps. Annealing temperature was
changed 1400°C, 1500°C and 1600°C on the test. The atomic diffusion coefficients in Simfuel were lower than those in pure
urania by one third due to a decrease of uranium vacancy concentration which was from 3+ valence dopants. The xenon
diffusion coefficient in the Simfuel increases with the increasing oxygen potentia of the ambient gas.
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Rb 0.072321 Te 0.098539

sr 0.140618 Ba 0.387635

Y 0.092153 La 0.355454

zr 0.749788 Ce 1.673200

Mo 0.684450 Nd 1.225331

Ru 0.609844 | U-235 | 1.826756

Rh 0.085663 | U-238 | 255.462849

Pd 0.287959 0 36.247441
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- (mg) (Mwa)

P_Sfm_l (10_2;'23/°Cm3) 1042 2029 2.3X10°8
P-Sim-2 293
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1400 °C 1500 °C 1600 °C (k¥/mol)
P-Sim-1 -370kJmol 1.6x10"° | 45x10™"° | 9.1x10™* 227
P-Sim-2 -250kJ/mol 8.1x10""" | 2.8x10°"" | 4.3x107" -

* measured diffusion coefficient contains less than 20% error.
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