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Nanocrystalline powders of PrCo1xFexO3 (x = 0.1, 0.3, 0.5, 0.7 and 0.9) were
prepared  by sol-gel  citrate  method.  Crystalline Pr(NO3)3·6H2O, Co(NO3)2·6H2O,
Fe(NO3)3·9H2O and a citric acid (CC) were dissolved in water and mixed in the
molar ratio of n(Pr3+) : n(Co2+) : n(Fe3+) : n(CC) = 1 : (1-х) : х : 4 according to the
PrCo1xFexO3 nominal compositions. Prepared solutions were gelled at ~90 ºC and
subsequently treated at  the temperatures of 700 and 800 ºC for 2 h. Thus, two
series of the samples were obtained. Both laboratory X-ray diffraction (XRD) data
and  high-resolution  synchrotron  powder  diffraction  examinations  performed  at
ID22 beamline of ESRF revealed formation of pure perovskite structures in both
PrCo1xFexO3 series. No traces of the parasitic phases were detected. Refined values
of the lattice  parameters  prove the formation of  continuous solid  solution with
orthorhombic  perovskite  structure  (sp.  group  Pbnm)  in  PrCoO3−PrFeO3

pseudobinary system.

Average grain size estimated from the analysis
of  XRD line broadening was in the limit  of
50150 nm,  depending  on  PrCo1xFexO3

composition. Scanning electron microscopy of
PrCo0.5Fe0.5O3  sample  prepared  at  800 ºC
(figure)  revealed  a  lacy  morphology  of  the
powder  consisting  of  irregular  shaped
60−100 nm nanoparticles.
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