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The crystallographic glance on the LATP stability
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owadays, the interest in alternative energy sources grows rapidly. Therefore, many of studies are devoted to the

development of new energy storage devices and techniques that are usually based on the ionic conductivity.
Evidently, the optimal ion conductive material is expected to possess good performance. However, it is necessary to
stress, that not only the performance by itself but its stability plays an essential role in the final application success. In
the case of inorganic materials, the ionic conductivity is connected strictly with the crystal structure features. Thereby,
one may expect that the structural stability lays the foundation to the final performance stability. Nevertheless, we
have to admit that this aspect had not been studied well.

Working within a research project that is oriented on the Lithium Hybrid RedOx Flow battery market, we decided to
pay attention to the lifetime of materials proposed for the lithium-conductive membrane. The Li1.3A10.3Til.7(PO4)3
(LATP) was chosen to be investigated as a basic material — one of the most effective lithium conductors suitable
for further optimization. In spite of the LATP ceramics are usually claimed to be stable, the complex and long-term
experiment carried out by our research group showed the evident structural and conductivity changes. Namely,
the solid-state synthesized LATP ceramics demonstrate drastic conductivity fading that interconnects with the fine
structural changes.

During the 3-months experiment, LATP ceramics were analyzed through the Powder X-Ray Diffraction analysis
(PXRD) followed by the Rietveld refinement, Electrochemical Impedance Spectroscopy (EIS), Scanning Electron
Microscopy (SEM), and Energy-Dispersive X-ray spectroscopy (EDS). The results obtained are supported by the
calculations based on the Density Functional Theory (DFT).
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