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Abstract: Recently, active research has been conducted to enhance the power characteristics and thermal stability of lithium-
ion batteries (LiBs) by modifying separators using a ceramic coating method. However, since the thermal properties and surface
features of the separator vary depending on the characteristics of the ceramic powders applied to the separator, it is crucial to
manufacture ceramic powders optimized for the separator’s performance. In this study, we evaluated the characteristics of three
types of a-alumina (A-1, A-2, and A-3) produced with varying dispersant contents and milling times, in addition to commercial
a-alumina (AES-11). Subsequently, the optimized powders (A-3) were coated onto the separator using an aqueous binder for
comparison with the characteristics of an AES-11 coated separator and an uncoated PE separator. The A-3 coated separator
improved electrolyte wettability with a low contact angle (44.69°) and increased puncture strength (538 gf). Furthermore, it
exhibited excellent thermal stability, with a shrinkage value of 5.64% when exposed to 140°C for 1 hour, compared to the AES-
11 coated separator (6.09%) and the bare PE separator (69.64%).
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Fig. 1. Scanning electron microscopy (SEM) images including particle size analysis of powders with (a) A-1, (b) A-2, (c) A-3, and (d) AES-
11.

Table 1. Characteristics evaluation of 4 different easy-sintered alumina powders.

Specific surface area Apparent density Tap density Hausner ratio Avalanche energy
(m*/g) (g/em’) (g/em’) (mJ/kg)
A-1 4.7186 0.90 1.52 1.69 23.0
A-2 5.7944 0.91 1.45 1.59 19.7
A-3 6.2541 0.98 1.40 1.43 15.2
AES-11 6.3447 1.02 1.41 1.38 14.7
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Fig. 2. SEM images of the surface of alumina-coated separators including the characteristics of slurries with (a) A-3, (b) AES-11, and cross-
section of (c) A-3 and (d) AES-11 coated separators with a thickness value.
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Fig. 3. (a) Optical images of contact angle on different separators after dropping a drop of liquid electrolyte, (b) air permeability values of
different separators with standard deviation, and (c) puncture force values of different separators with standard deviation.
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