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Recent interest in all-solid-state Li-ion batteries for automotive applications has stimulated
extensive research on solid Li-ion electrolytes. The greatest challenges to the secure
establishment of the electrified automobile industry are safety and te low power density of
current secondary battery systems [1-3]. Thus, development of novel electrolytes and replacing
the existing organic solvent based electrolyte with all-solid-state electrolyte in future battery
systems is a major objective in current solid state battery research. However, complications
including low conductivity because of high interfacial resistance between the electrode and
electrolyte have held back the practical use of solid-state electrolytes in rechargeable solid-state
Li-ion batteries (ssLiB) [4-7]. In this study the issues of high interfacial resistance have been
addressed by using a polymer composite electrolyte of polyethylne oxide (PEO) containing a
dissolved Li-salt (LiCIO4). A composite of the polymer and lithium ion conducting ceramic,
LigsLazsBagsTaZrO;, (LLBTZO), was also synthesized and investigated electrochemically.
Preliminary findings show that this composite material has high ionic conductivity of 1.5 x 10° S
cm™ at 22 °C with improved adhesion to Li-metal compared to a pure garnet electrolyte. Low
interfacial resistance was recorded for the as-prepared solid-state electrolyte upon Li
stripping/platting experiment. The low interfacial resistance could be attributed to better
adhesion and wettability between the polymer layer and the lithium electrode. In the next phase
of the work, battery cycling performance will be investigated by integrating the as-developed
electrolyte with suitable electrode materials.
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