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Rapid Synthesis and Microstructural Characterization o

f Gd1.6Nd0_42r207 Pyrochlore

XIE Hua;TANG Jing-you
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ntal Safety,Southwest University of Science and Technology, Mianyang 6
21010, China

Abstract In order to explore arapid synthesis method for Gd,Zr,O-, pyrochlore immobilizin
g actinide elements from radioactive wastes, Gd, ;Nd, ,Zr,O-, pyrochlore was synthesized vi

asolid state reactions for 15 min under high pressure (3-4 GPa) and high temperature (1 573-
1 673 K). The products were characterized by powder X-ray diffraction and scanning electro
n microscopy. The results indicate that among all the compositions, Gd, (Nd, ,Zr,0 solid sol

ution with a cubic pyrochlore structure is synthesized within only 15 min. This period is approx
imate 200 times faster than other common preparation methods with synthesis time of not les
sthan 48 h. The phase transition pressure and temperature of the samples are expanded unde
r high pressure and temperature conditions. The stability of the pyrochlore phase isfound to in
crease. The lattice parameters of GleN do. 4210, solid solutions gradually increase with th

e neodymium content and the synthesis temperature, and decrease with the increase of the syn
thesis pressure.
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