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Abstract

The solubility of Uranium in pryochlore Nd2Zr207 has been studied using zirconate pyrochlores
as potential material for use in the high level nuclear waste because of their chemical and radi-
ation stabilities. Uranium-doped Pyrochlore Nd1.9U.1Zr>0- was synthesized at 1200°C for 12 h by
sol-spray pyrolysis method using nitrate and citrate acid as raw materials. The phase composi-
tions of the products were characterized by powder XRD, SEM, Raman spectrum. The results re-
veal that Uranium has been incorporated in the lattice of Nd2Zr207, while maintaining the single
pyrochlore structure. The lattice parameter decreases for Nd2Zr207 pyrochlore with increase in
Uranium content because the effective ionic radius of U is less than that of Nd3+. With increasing
Uranium content, the degree of crystal structural disorder increases.
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Figure 1. XRD patterns of Nd,Zr,0; and Nd; gUq 121,07
@ 1. Ndzzr207 P3| Nd1.9U0‘1Zr207 H"] XRD [

Table 1. The lattice parameter and grain size of Nd, gUy 1Zr,0; and Nd,Zr,0-,
5= 1. Nd,Zr,0; F1 Nd; oUg 1Zr,0; B SR A& 5 3 M LR ~F

Composition Crystal size/nm Lattice parameter/nm
Nd.Zr,0; 458 10.674
Nd1.9Up1Zr,07 40.1 10.643
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Table 2. The symmetry and vibration mode of the vibration frequency of Raman
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Figure 2. Raman spectra of Nd; Uq1Zr,0; and Nd,Zr,0;
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