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Characterization of Mo,Ru,Rh,Pd,Tc compounds

in Nitric Acid Dissolved Solution of Spent Fuel
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Abstract

Insoluble residues in 1:1 nitric acid dissolved solution of PWR spent nuclear fuels were
collected on a fritted glass filter with 0.1 # m pore diameter and were characterized by EPMA
and SEM. The solutions used in the work were what have been stored for 28 months after
dissolution for the burn—-up measurement of spent fuels whose burn-ups were about between
18 — 40 GWd/MtU. The analyses of insoluble residues revealed various morphology and phases
whose components are Pd, Mo-Pd, Ru-Pd, Pd-Rh and Mo-Ru-Pd, and showed different

composition of the elements even in the same phase.
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Table 1. Composition of insoluble residues measured by EPMA.

Burn—up Compounds found
(GWd/Mtl) (Composition, Wt %)
Mo—-Ba
16.2 - -
(26-74)
Pd-Ru Pd-Rh Mo—Ru—Pd
27.8
(87-13), (89-11) (92-8) (71-24-6)
30.7 P - -
' (100)
Mo-Ru-Pd
36.4 - - (16-25-59), (15-26-59)
(25-50-25), (24-53-23)
3.4 Pd Pd-Mo Mo-Ru-Pd
' (100) (92-8) (20-72-8)

Table 2. ORIGEN code calculation of the composition for the

elements measured in insoluble residues filtered.

burn—up Mo Ru Pd Tc Rh Ba
(MWd/Mb) o/UOKg
20,000 2.049 1.229 0.625 0.491 0.305 1.038
25,000 2.548 1.981 0.883 0.603 0.371 1.309
30,000 3.041 1.947 1.177 0.709 0.430 1.585
35,000 3.530 2.330 1.507 0.810 0.483 1.866

40,000 4.014 2.728 1.869 0.905 0.530 2.150
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Fig. 1. Fritted glass filter(0.1um) and

acryl housing.



Fig. 2. Insoluble residues filtered from the dissolution of PWR
fuels. (a) Mo-Ba compound; burnup: 16.2 GWd/MtU, (b)
Rh-Pd compound; 27.8 GWd/MtU, (c) Ru-Mo-Pd comp-
ound; 27.8 GWd/MtU, (d) Ru-Pd compund; 27.8 GWd/Mt U



Fig. 3. Insoluble residues filtered from the dissolution of PWR
fuels. (a) Pd compound; burnup: 30.7 GWd/t,
(b)Mo-Ru-Pd compound; 36.4 GWd/MtU, (c) Pd compou-
nd; 38.4 GWd/MtU, (d) Pd compund; 38.4 GWd/MtU
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