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XRD and Raman Characterizations of Ce Pr,_ O, ; Mixed Oxides
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Abstract: A series of Ce,Pr,_,0,5 mixed oxides were synthesized by sol-gel method and characterized by Raman
and XRD techniques. When x value was changed from 1.0 to 0.5, only a cubic phase CeO, was observed. The
samples were very well crystallized on decreasing x from 0.50 to 0.99. For Ce,Pr,_ 0, 5 samples 465 cm™ and 1 150
cm™ Raman peaks are attributed to the Raman active F,, mode of CeO,. The broad peak at about 570 ¢cm™ in the
region of 0.3 < x < 0.99 can be linked to lattice defects resulting in oxygen vacancies. The new band at about
195 ¢m™ may be attributed to the asymmetric vibration caused by the formation of oxygen vacancies. Calcination
temperatures had great effect on the peak intensity for CeO, but less effect on CegPry,0,5 in Raman spectra. It
might be due to the transformation of the colors for the mixed oxides, the insertion of Pr atom into the ceria lat-

tice could enhance the sintering resistance and thermal stability of the mixed oxides.
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Table 1 Lattice parameter and the mean cystallite
size of cubic phase for 111 crystal face
(20=28.5°) in Ce Pr, 0, ; samples

Sample Phase paralrj:ti(:(f/ nm Crysw/dlri:z v

Ce0, CeO, 0.541 40.6

CeogoPron0.5  CeO, 0.541 38.6

CegorPro025  CeO, 0.542 334

CegosProps025  CeO, 0.541 30.2

CegoPro10,5 CeO, 0.541 31.3

CeosPros0s55 CeO, 0.541 31.6

Cen7Pro30,.5 CeO, 0.541 32.9

CesPros0,.5 CeO, + Pr0y, 0.540 (CeO,) 34.1

Ce3Pros0;5 CeO, + PrOy, 0.546 (Pr0,) 34.1

PrOy, PrOy, 0.547 40.1
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Fig2 Laser Raman spectra of Ce,Pr, .0, mixed oxides
calcined at 900 °C
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Table 2 Comparison the mean crystallite size
calcined at 500 °C and 900 °C for CeO,,
CeysPr,,0,; and Pr Oy,

Crystallite size / nm

Cop Csy A/ nm*
CeO, 40.6 13.8 26.8
CesPro2055 31.6 12.3 19.3
Pr0y, 40.1 11.0 29.1

" A=Co~Csio
(Cxy represents the crystallite size of the samples calcined at 900
C, Csy represents the crystallite size of the samples calcined at

500 °C.)
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