Micro Characterization of the Nitric Acid Insolubles
of the Irradiated SIMFUEL and Dry Process Refabrication Fuel
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Abstract

The micro characteristics of the nitric acid insolubles, size, shape and elemental
composition, which were obtained from the irradiated SIMFUL and dry process
refabrication fuel was investigated with Electron Probe Micro Analyser(EPMA). It
was found that the nitric acid insolubles which came from the irradiated SIMFULE
was shinning spherical shape and its size was sub micron to 1 gm. The most
abundant metallic phase was Mo-Ru-Pd(45:45:10). However, the metallic phase which
contained Tc or Te was found rarely. The size of nitric acid insolubles which
obtained from the irradiated dry process refabrication fuel was 0.2~3 wm and it had
various shape. The most abundant metallic phase was Mo-Ru-Pd(48:39:13) and it
amounted to 43% of total nitric acid insolubles. And about 4% of total nitric acid
insolubles was Mo-Ru-Tc-Pd(40:33:10:17) phase. But the metallic phase which

contained Te was not found from the nitric acid insolubles of the irradiated dry
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process refabrication fuel. According to the analysis result, all metallic phase of the
A

nitric acid insolubles contained Mo and Ru.
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Fig. 1. Secondary Electron Image of the nitric acid insolubles
which was obtained from the irradiated SIMFUEL.

Fig. 2. Energy Dispersive x-ray Spectrum of the nitric acid insolubles
which was obtained from the irradiated SIMFULE.



Fig. 3. Secondary electron image of nitric acid insolubles
which came from the irradiated dry process refabrication

nuclear fuel.

Fig. 4. Secondary electron image of nitric acid insolubles
which came from the irradiated dry process refabrication

nuclear fuel.



Fig. 5. EDS spectrum of nitric acid insolubles which came from

the irradiated dry process refabrication nuclear fuel.

Table 1. Metallic composition of the nitric acid insolubles for the irradiated SIMFUEL

Element Phase(at%) Concentration(rel %)
Mo-Ru-Rh-Pd 44-40-6-14 13
Mo-Ru-Pd 34-34-33 13
Mo-Ru-Pd 45-45-10 38
Mo-Ru-Pd 46-49-5 13

Mo-Ru 50-50 26




Table 2. Metallic composition of the nitric acid insolubles for the irradiated dry

process refabrication fuel

Element Phase(at%) Concentration(rel %)
Mo-Ru-Rh-Pd 44-38-4-14 11
Mo-Ru-Pd 48-39-13 43
Mo-Ru-Pd 36-44-20 4
Mo-Ru-Pd 45-45-10 11
Mo-Ru-Pd 23-36-41 4
Mo-Ru-Pd 43-35-22 4
Mo-Ru 55-45 4
Mo-Ru 50-50 11
Mo-Ru 42-58 7

Mo-Tc-Ru-Pd 40-10-33-17 4
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