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Abstract 

The flexible structure of perovskites enables the incorporation of anion vacancies, 
making them attractive materials for ion conduction applications. Calcium titanate-
based compounds exhibit oxygen ionic and electronic conductivity, and have the 
potential to be used in high-temperature electrochemical devices due to their 
moderate thermal expansion and stability in reducing atmospheres. The ionic 
conductivity can be altered by partially replacing the Ti4+ cations with lower valent 
cations, such as Fe3+. The perovskite system CaTiO3 – CaFeO2.5 exhibits an increase in oxygen vacancies, from 
zero in CaTiO3 to 0.5 per formula unit in CaFeO2.5 (or Ca2Fe2O5), which adopts the brownmillerite structure. 
Several studies have been conducted on the CaTi1-xFexO3-x/2 system using a combination of Mössbauer 
spectroscopy, microscopy and diffraction techniques. An early study revealed that with increasing Fe content, the 
anion vacancies go from completely disordered at low Fe contents, to a fully ordered from. This evolution from a 
disordered to ordered arrangement of vacancies is important as it affects the structure of the system and, in 
turn, the ionic conductivity. In this work we used a combination of high-resolution X-ray diffraction, X-ray 
Spectroscopy and neutron total scattering to understand the local and average structure of CaTi1-xFexO3-x/2 for x ≤ 
0.4. This revealed significant disordering of the oxygen framework, which has implications for tuning the ionic 
conductivity.  
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