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We have been pursuing the fundamental chemistry of actinide pyrochlore oxides (An2Zr2O7, An = Pu, Am, Cm, Bk and Cf), which have relevance for a potential waste form.  In this regard, a special (Pu,Gd)2Hf2O7 pyrochlore has been considered for disposition of Pu-239 materials.  Although the transcurium compounds are not candidates for disposal, studies of the Bk and Cf compounds have been included in our systematic studies of these actinide pyrochlores.  One facet of our studies has been to examine the structural behavior of these zirconium pyrochlores under self-irradiation as a function of time.  In studies reported here with Am2Zr2O7 and Cf2Zr2O7, we used Am-243 (half-life 7.38x103 yr, 5.28 MeV alpha emissions) and Cf-249 (half-life 351 yr, 5.8-6.2 MeV alpha emissions).  One conception regarding these materials is that zirconium pyrochlore oxides do not undergo a radiation induced transformation from a crystalline to an amorphous state, as has been observed for titanates and silicates, but instead disorder to a defect driven, fluorite-type structure.  This latter behavior has been observed in heavy ion-irradiations of lanthanide zirconium pyrochlore oxides.  It is believed to be influenced both by the ionic radius of the accompanying metal ion in the “A” site of the lattice and by temperature.  In addition, we have shown that a four step oxidation-reduction cycle can be observed for f-element cations in these pyrochlores which exhibit both III and IV oxidation states.  With oxidation, the lattice parameter of the cubic pyrochlore structure first decreases and then the structure then undergoes a transition to an oxygen deficient, fluorite-type solid solution eventually acquiring a stoichiometric fluorite-type dioxide solid solution.  We shall discuss the observed behavior of the Am and Cf pyrochlore oxides in terms of both radiation damage and the potential the actinide cations present in the materials to oxidize under self irradiation. [Research sponsored by the Division of Chemical Sciences, Geosciences and Biosciences, Office of Basic Energy Sciences, U.S. Department of Energy, under contracts DE-ACO5-00OR22725 with Oak Ridge National Laboratory, managed and operated by UT-Battelle, LLC, and the Commissariat a’l’Energie Atomique, France]  
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