CO 't Vol. 39, No. 3, 228-233 (2026)

mpOSI es DOI: http://dx.doi.org/10.7234/composres.2026.39.3.228
Research ISSN 2288-2103(Print), ISSN 2288-2111(Online)

Paper

YRE 34 YSY TYD Yo B 14 WU Y§Y
MK LEHIEE| THt

Development of All-Solid-State Structural Battery using ALD
Coating and Solid Sulfide Electrolyte

Samuel Kim*, Wonvin Kim*, Ha Eun Lee*, Mingeun Lee*, Donghyeon Cho*, Jaeyoung Jo*,
Junho Lee*, Sang Bok Lee**", Seong Su Kim*'

ABSTRACT: Structural batteries have emerged as multifunctional energy storage systems capable of simultaneously
providing mechanical load-bearing and electrochemical energy storage. However, conventional systems suffer from a
trade-off between electrochemical performance and structural reliability due to non-uniform electrode coatings, weak
interfacial adhesion, and the low ionic conductivity of polymer-based solid electrolytes. To overcome these limitations,
we integrate ultrathin active material coatings deposited via atomic layer deposition (ALD) on carbon fiber current
collectors with a sulfide-based solid electrolyte. A uniform vanadium oxide layer (~253 nm) enhanced interfacial
stability. The ALD-coated cathodes delivered 85.4 mAh g™ with 93% capacity retention after 100 cycles in liquid cells,
and 67.2 mAh g" with stable cycling over 100 cycles in all-solid-state cells. These results demonstrate improved
electrochemical performance and interfacial reliability, providing a viable pathway toward high-performance structural
batteries for next-generation mobility and aerospace applications.
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Fig. 1. Schematic of structural battery
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