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Abstract: Pyrochlore has been extensively studied as one of the most ideal candidates for
nuclear wastes immobilization, due to its excellent geological stability, radiation tolerance,
low chemical leaching rate, and high thermal stability. However, the artificial pyrochlore
has a relatively high selectivity for curing nuclides, which limits the types and quantity of its
target species. To tackle the challenge, a variety of simulated nuclides (Eu, Sm and Nd)
were successfully incorporated into the pyrochlore lattice by solid-state reactions. The exper-
imental results show that the multi-pyrochlore exhibits a homogeneous structure with single
phase. Leaching tests indicate that the multi-pyrochlore owns excellent leaching resistance
and chemical stability, which enables multi-pyrochlore a promising immobilization material
for high-level waste.
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Table 1 Composition of 4 pyrochlore oxides
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Fig. 1

XRD patterns(a) and Raman spectras(b) of 4 pyrochlore oxides,

and Raman shifts of four Raman vibration modes(c)
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Table 2 Refined parameters and densities of 4 pyrochlores

pesk Wt B A B/ (g em™®) S E/ (g + em™?) Bom /%
#A1Z0 10. 538 92(63) 6.913 5 6.739 1 97. 49
#A270 10. 554 31(50) 6. 826 8 6.709 1 98. 29
#A370 10. 567 37(48) 6. 765 2 6.690 3 98. 89
# A4Z0 10. 591 19(45) 6. 660 3 6.583 9 98. 85
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