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Dissolution behavior of air oxidized PWR spent fuel in 1: 1 nitric acid
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Abstract
Dissolution behaviour of air oxidized PWR spent fuel in 1:1 nitric acid was
investigated. It took about 10 hours to dissolve about 1 g of the oxidized spent fuel
at 90C. The dissolved solution was filtered by glass filter and composition of the
filtered fine insoluble compounds was measured by EPMA. Tt was found that the
filtered compounds were the oxides of Mo, Rh, Pd, Ru of which main component was
Ru of about 70%. The filtered compounds did not contain Tc¢ which was found on the

inside wall of dissolver.
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Fig. 1. Secondary electron image of nitric acid insolubles from PWR spent fuel

that 1s not oxidized spent fuel.



Table 1. Phase composition and its

found frequency on the surface of filter paper

Relative found

Phase(at%) Remark
frequency (%)

Ru-Mo-Rh-Pd(70 : 20 : 3 : 7) 26 Oxide >10gm
Ru-Mo-Rh(72 : 22 : 6) 35 "
Ru-Mo(76 : 24) 29 "
Ru-Mo-Rh-Te®9 : 18 : 9 : 3) 3 "
Ru-Mo-Te(70 : 20 : 10 3 "
Ru-Pd(26 : 74) 3 "

Mo-Ru-Tc-Rh-Pd(39 : 34 :6 : 8 14) 43 Metal alloy <lgm

Mo-Ru-Pd(49 : 39 : 13) 29 "
Mo-Ru-Rh-Pd(43 : 41 : 5 : 11) 14 "
Ru-Mo(54 : 46) 14 "

Fig. 2. Secondary electron image of nitric acid insoluble obtained from oxidized

spent nuclear fuel.



Table 2. Phase composition and its found frequency on the

inside wall of beaker

Relative found

Phase(at%) Remark
frequency (%)

Mo-Ru-Tc-Rh-Te(15 : 66 : 6 : 9 : 3) 31 black band, oxide
Mo-Ru-Tc-Rh-Pd(13 : 65 : 5 : 11 : 6) 15 "
Mo-Ru-Tc-Rh(15 : 72 : 4 : 9) 15 "
Mo-Ru-Tc-Rh-Pd-Te(13 : 66 : 6 : 8 : 2 : ) 8 "
Mo-Ru-Rh-Pd-Te(11 : 72 : 7 : 4 : 6) 8
Mo-Ru-Rh-Te(11 : 64 : 13 : 12) 8 "
Mo-Ru-Rh-Pd(9 : 77 : 9 : 5) 8 "
Mo-Ru-Rh(12 @ 75 : 13) 8 "
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