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In the practical use of all-solid-state batteries, improvement of conductivity of the solid electrolyte is required. In this
research, | aimed to establish the method to evaluate an internal structure of sulfide solid electrolyte using TEM observation
and X-ray scattering measurement. Furthermore, | tried to elucidate the ion conduction mechanism using the established
method and examined improving the ionic conductivity based on the elucidated conduction mechanism.

In Chapter 2, | developed the method that could evaluate internal crystal state quantitatively by combining dark field image
of the TEM and image analysis. In Chapter 3, | applied the established structural analysis method to glass ceramics type
75Li2S-25P2Ss (LisPSa) and crystal type LiioGeP2S12 (LGPS) and investigated contributing factors to ionic conductivity. In
particular, two possible factors were suggested as contributing factors to high conductivity in glass ceramics type LisPSa.
Two factors were 1) structural change of residual amorphous in glass ceramics and 2) an appearance of the high conductivity
phase in the interface of an internal amorphous and crystal. Therefore, | performed a structural analysis of the internal
amorphous using X-ray scattering measurement to clarify the influence of amorphous structural change in Chapter 4. As a
result, the amorphous structural change was not observed and it was clarified that residual amorphous did not contribute to
high ionic conductivity. In Chapter 5, | tried to elucidate the presence of the highly conductive interfacial phase using model
calculation. By assuming that the highly conductive phase was formed at the interface, the change in conductivity of LisPS4
was reproducible. This result clarified that the highly conductive phase at the interface contributes to the high conductivity.
Furthermore, | demonstrated the formation of network of the high conductivity phase in interface by controlling the fine
structure and succeeded in synthesizing the solid electrolyte which had 1.8 times conductivity in comparison with precursor
glass.
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