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Behavior of Plutonium and Fission Products in Thermally Stabilized
Mixed Carbide Fuel Irradiated in JMTR
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Tomohide SUKEGAWA* and Yasufumi SUZUKI

Department of Chemistry and Fuel Research
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(Received November 15, 1996)

The behavior of plutonium and fission products such as necodymium,
palladium, mclybdenum, xeron and cesium in thermally stabilized uranium-
plutonium mixed carblde fuel pellets irradiated up to the average burnup of
about U4.4% FIMA in JMTR was investigated. It was confirmed that all elements
mentioned above showed radial distributions ceorresponding to the burning profile
in the pellet. The segregation of plutonium by the precipitation of the
sesqulcarbide was observed. Furthermore, it was suggested that some fraction of
neodymium, palladium, molybdenum and cesium might be segregated in the carbide
fuel.

Keywords: Uranium Carbide, Plutonium Carbide, Carbide Fuel, Irradiation,
Segregation, Fission Product, Thermally Stabilized Pellet
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Table 1  Characteristics of carbide fuel pin irradiated in JMTR
Pin No. 87F-02
Fuel pin
Pin length (mm) 389.7
Mixed carbide fuel length (mm) 200.1
Outer diameter (mm) 9.39
Fuel pellet
Material (U,Pu)C+(U,Pu)2C3
C/(U+Pu) ratio 1.07
Ceq/(U+Pu) ratio 1.14
Pu/(U+Pu) ratio 0.196
Pellet diameter (mm) 8.23
Pellet density (%T.D.} 86
Smear density (%T.D.} 83
Cladding tube
Clad material - 20%CW SUS316
Clad thickness (mm) 0.51
Pellet—clad diameter gap (mm) 0.15
Bonding material He gas
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Table 2  Build up of actinides and fission products in mixed carbide fuel

after irradiation in JMTR

Elements Conc:entration(x1O‘3 gram « atoms)
BOL EOL 690 day cooling
after discharge
Kr - 0.33 0.33
Rb - 0.27 6.27
Sr - 0.74 0.70
Y - 0.36 0.35
Zr - 3.96 3.93
Mo - 4.60 4,71
Tc - 1.22 1.23
Ru - 3.89 3.61
Rh - (.99 1.06
Pd - 2.97 3.19
Ag - 0.26 0.26
Cd - 0.12 0.12
Sn - 0.10 0.09
Te - 0.78 0.77
I - 0.43 0.41
Xe - 5.26 5.27
Cs - 3.33 3.29
Ba - 1.39 1.42
La - 1.17 1.17
Ce - 2.35 2.16
Pr - 0.99 1.01
Nd - 3.16 335
Pm - 0.21 0.13
Sm - 0.77 0.85
Eu - 0.12 0.11
3y 2.85 2.47 2.48
28y 3.94x10% 3.93x10? 3.93x10°
2Py 7.42x10 4.90x10 4.90x10
240py 2.02x10 2.26x10 2.26x10
2lpy 2.20 5.10 4.66
X2py 0.66 1.05 1.05
21Am 1.08 1.39 1.83
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Fig. 6 Radial distribution of plutonium in irradiated mixed carbide pellet.
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Fig. 7 Radial distribution of neodymium in irradiated mixed carbide pellet.
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Fig. 8 Radial distribution of palladium in irradiated mixed carbide pellet.
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Fig. 9 Radial distribution of molybdenum in irradiated mixed carbide pellet.
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Fig.10 Radial distribution of xenon in irradiated mixed carbide pellet.
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Radial distribution of cesium in irradiated mixed carbide pellet.
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Photo. 1 Microstructure of mixed carbide pellet before irradiation

Photo. 2 Cross—section of mixed carbide pellet irradiated up to 4.4%FIMA at JMTR
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200 m

Photo. 3 Radial scanning SE image of irradiated mixed carbide pellet




JAERI—Research 96—0863
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Photo. 4 SE image and X-ray image of plutonium
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Phote. 5 X-ray image of neodymium

Photo. 6 X-ray image of palladium
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Photo. 8 X-ray image of xenon
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Photo. 9 X-ray image of cesium




