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Feasibility study of resin separator-less LIB using
electrostatic coating technique
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Abstract

Resin separator-less cell with inorganic insulation layer only on the positive electrode surface was prepared by us-

ing electrostatic coating technique. This cell conducted the charge test without voltage drop even when metal for-

eign substance existed on positive electrode, indicating high endurance for metal contamination. In addition, this

cell showed better discharge performance at high current as compared with conventional cell with resin separator

film and the insulating performance was maintained at higher temperature than resin separator, indicating that the

prepared separator-less Li-ion cell could contribute to enhance safety performance at abuse condition such as in-

ternal short-circuit or heating.
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Fig. 1 Principle of electrostatic coating technique.
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Fig. 2 Schematic picture of cross-sectional surface
of electrode after insulation coating by electrostatic
coating method.
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Table 1 Configuration of test cells.
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Conventional cell

Separator-less cell using electrostatic coating

Positive electrode NCM NCM

Negative electrode Carbon Carbon
Polyolefin membrane as separator Applicable Not applicable
Insulation layer on positive electrode Not applicable Applicable
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Fig. 3 Microscope image of (a)surface of positive electrode edge before and after insulation coating and (b)
cross-sectional surface of positive electrode edge after insulation coating.
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Fig.4 Cell voltage during first charge test.
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Fig. 5 Various rate discharge performances of test
cells at 25°C.
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Fig. 6 Voltage of test cell with cupper foil (2X2 mm
size) on positive electrode during charge.
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Table 2 Hole diameter created by local heating.

Resin separator
Hole diameter /mm 1.1
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Resin separator
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Fig.7 Photo of the samples after local heating.
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Fig. 8 AC resistance of test sample at each tempera-
ture.
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Insulation layer
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