Technical Report

w X

KEeEE 7 o—HEBWe 74 —O—Flck b
JFI LA A BB HMDRE(LEMTDORFR

Development of Safety Technology for Li-ion Batteries
by Undercoat Layer Containing Functional Filler
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Abstract

The electroconductive layer between an active material composite and a current collector, so called “Undercoat lay-
er’, is one of the well-known safety technologies for Li-ion batteries. When overcharge occurred, the binder or
the additive in the undercoat layer expands with heat generation and its layer becomes higher resistance. As the re-
sults, it keeps the Li-ion battery safe by interrupting the charging current. However, in the case that internal short
circuit occurred, the binder or the additive around the short circuit area disappears due to higher temperature than
overcharge occurred, and it makes safety shutdown more difficult.

Here, we have developed a new undercoat layer contains both the inorganic compound that shows heat resistance
and the other inorganic compound that pyrolyzes at 100-800°C. The thermal decomposition makes high resist-
ance of electrodes and the high heat resistance maintains the shape of the undercoat layer. In additions, we con-
ducted nail penetration test and thermal propagation test by using Li-ion battery cells with and without the under-

coat layer. Consequently, we confirmed the safety enhancement by the undercoat layer.
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Fig. 1 Cross-sectional image of positive electrode
including undercoat layer.
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Fig.2 Voltage profile of nail penetration test.
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Table 1 Time to thermal runaway of nail penetration test and short-circuit area ratio.

Time to thermal runaway / sec Short-circuit

Cell 1 Cell2 Average area ratio
Aluminum foil 463.4 452.6 458.0 1
with Undercoat layer 965.6 1053.2 1009.4 5.383
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Fig. 4 Cross-sectional images of positive electrode after nail penetration test (a) near the nail (b) cell edge (away

from the nail).
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Fig. 5 AC resistance increasing rate of positive elec-
trodes with electrolyte.
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