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Preparation and Characterization of Pyrochlore An,Zr,0;(An=La, Nd)
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Abstract: Zirconate pyrochlore (An,Zr, ;) is a well known host material for actinide immo-
bilization because of the chemical durability and radiation stability. Lanthanide (La, Nd) are
surrogate elements for actinide that is widely used in experiments, pyrochlore structured
La,Zr,O; and Nd,Zr,O; are prepared at relative low temperature and short time via sol-spray
pyrolysis method. X-ray diffraction (XRD), SEM and Raman are employed to investigate the
structure characterization. Results show that the compositions are single pyrochlore phase;
the Nd,Zr, O; pyrochlore drives structure phase transition from pyrochlore to defect fluorite.
This synthetic method provides a potential pathway to immobilize high-level nuclear waste.
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Fig. 1 SEM micrographs of the Nd,Zr, O; (a), La,Zr, O, (b) pyrochlore
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Table 1 Lattice parameter and density of An,Zr,O; (An=1La,Nd)

AFN S5 B
(Relative density) /%

S B %
(Bulk density) /(g cm™?)

FE il R R P %
(Samples)  (Lattice parameter)/nm (Theoretical density) /(g cm %)
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Fig. 2 X-ray powder diffraction patterns
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Nd, Zr, O; XRD standard card(No. 78-1618)
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Table 2 Raman mode frequencies with symmetry character and vibration types

#i # (Frequency) /cm ™! $FFR P (Symmetry) P& s #5  (Vibration type)

299 E, Zr—Os B iR 3 (Zr—Os bending)

394 Faq Zr—O 45 4R 3 L K 34 A—O i 45 5 O—Zr—0O 25 i 4} 3 (Mostly Zr—O
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492 Foy O—Zr—O LA &4 A—0 5 Zr—O %453 31 (Mostly O—Zr—0O bend with
mixture of A—QO strech and Zr—O stretch)

514 Aig O—Zr—0 Z #h ¥k 31 (Mostly O—Zr—O bend)

599 Fa, Zr—O 45 8 3 (Mostly Zr—O stretch)

Nd,Zr,0,% % il% (Reference spectrum)
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#i % (Frequency) /cm’'

K 3 AnyZr,O; (An=1La . Nd) ¥ fy Raman 33 M

Nd, Zr, O; Raman % 1%

Fig. 3 Raman spectra of An,Zr,O; (An=La, Nd) and

Nd,Zr, O; Raman reference spectrum!'™
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