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Study on Local Structural Disorder in Fuel Cell Battery Materials using
Combining Quantum Beam Scattering and Computational Simulation
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We analyzed the average structure and local structure of solid electrolytes
for fuel cell-battery by combining the diffraction method, the atomic pair correlation function
analysis method using quantum beams, and the first-principles calculation simulation. We found that
when the hydrogen atom is placed near the oxygen atom, it has a lower energy and a more stable
structure. Also, the trivalent cation and the tetravalent cation occupy the same crystal site, but
the first-principles calculation simulation shows that the trivalent cation-oxygen distance is
longer than the tetravalent cation-oxygen distance. It indicates that the local distortion occurs in

the crystal structure. This study has made it possible to analyze the crystal position of hydrogen
and crystal disorder in the solid electrolyte.
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