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Study on local structural distortion affecting ion diffusion in fuel
cell-battery materials by neutron diffraction
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Proton conductor, BaSn0.5In0.502.75 as a solid-state electrolyte for fuel
cell was analyzed by neutron diffraction / Rietveld method to obtain the average crystal structure,
and analyzed by neutron atomic pair correlation function (PDF) analysis method to obtain the local
structure. We estimated the local structural distortion by comparing those two structures. The PDF
indicated that this material can be fitted well by the structural model with a tetragonal phase,
P4/mmm from the original-cubic structure and displacements of Ba and oxygen from their ideal sites
were observed below the maximum distance between a pair of atoms, rmax of 0.6 nm, and as rmax
increases, those distortion are released and that structure changes to the original-cubic structure.

As mentioned above, it became possible to analyze crystal distortion using the neutron diffraction
through this subject.
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