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Abstract Recent concerns about fires and safety issues associated with lithium-ion batteries have been increasing. As a
result, interest in solid-state electrolytes (SSE), a key component of electrochemical energy storage devices like batteries, is
growing. The main advantages of solid electrolytes include high safety, enhanced energy density, and durability. LATP
(Li, 5Al,5Ti, ,(PO,);), characterized by a NASICON structure, facilitates rapid lithium-ion movement and offers high ionic
conductivity, chemical stability, and excellent electrochemical compatibility. In this study, we evaluated the potential to
improve ionic conductivity and environmental stability by coating LATP powder with a thin alumina (Al,O;) layer using
Powder Atomic Layer Deposition (PALD) technology. The results confirmed that the Al,O; coating effectively enhances
LATP’s interfacial stability and moisture resistance, thereby contributing to improved ionic conductivity properties. These
findings suggest that this approach provides a promising pathway to facilitate the production and storage of all-solid-state
batteries (ASSB), enhancing their commercial viability.
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Fig. 1. Schematic of powder atomic layer deposition & spark plasma sintering process.
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Fig. 2. XRD of ALO; PALD on LATP powder.
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Fig. 3. SEM images and EDS mapping of LATP powders with Al,O; coatings: (a) Bare, (b) 50 cycles, (c) 150 cycles, (d) 200
cycles, with Al content graphs: (¢) wt% and (f) at%.
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Fig. 4. Nyquist plot of LATP pellet. AL,O, coating (a) 0 cycle, (b) 50 cycle, (c) 150 cycle, (d) 200 cycle.
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Table 2

Ionic conductivity of bare to 200 cycle Al,O; PALD on LATP
Sintered body G (S/cm) at RT
Bare LATP 7497 % 107
AlLO; 50 cycle on LATP 2618 * 107
AlO; 150 cycle on LATP 8.445* 107
AlO; 200 cycle on LATP 6.153 % 107
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Table 3
Ionic conductivity of bare and 50 cycle AlLO;-coated LATP
sintered bodies before and after 500 H,O cycles

Sintered body G (S/em) at RT
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Fig. 5. Polished surface analysis of 150 cycle Al,O5-coated LATP sintered body: (a) FE-SEM image, (b) Al content EDS mapping.
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