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Fig.2 Co dopant dependence of Fig.3 Raman spectra of solid solutions
lattice parameter at dopant contents
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Fig.5 Typical AC impedance plots for Ce, ,Co, ,,O,_; measured at room temperature( A) and 340 °C(B)

Insets in (A) and (B) show the enlarged impedance spectra and Arrhenius relationship, respectively.
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Hydrothermal Synthesis and Characterization of Nanometer
Ce,_.Co,0,_; Solid Solutions

ZHANG Guo-Fang'®, XUE Yan-Feng®, XU Jiao-Xing', QIU Xiao-Qing',
LI Guang-She', LI Li-Ping '*
(1. State Key Structural Chemistry Laboratory, Fujian Institute of Research on the Structure of Maiter,
Chinese Academy of Sciences, Fuzhou 350002, China;
2. College of Physics, Jilin University, Changchun 130023, China;
3. Graduate School, Chinese Academy of Science, Beijing 100049, China)

Abstract Using (NH,),S,0, and NH,OH as the oxidizer and chelating agent, respectively, Ce,_ Co 0,
solid solutions were synthesized under hydrothermal conditions and the optimum preparation parameters were
explored. The obtained solid solutions had a cubic fluorite structure, and the average particle size was about
4 nm. The lattice parameter monotonously decreased with increasing the cobalt content. The solubility of
x =0. 06 was determined by combining XRD and Raman techniques. Cobalt ions are found to be in a mixed
valence state of Co’*/ Co’ " in CeO, lattice. Increasing the cobalt content resulted in a clear blue shift of the
absorption threshold edge and an increase of bulk conductivity.

Keywords Hydrothermal synthesis; Cobalt doping; Oxygen vacancy; Solubility (Ed.: M, G)



