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Development of Lithium-ion Secondary Battery Cell using Water-based Electrode
Slurry
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Abstract

In recent years, electrification has been implemented in a wide range of vehicles due to aspects such as reducing the
environmental impact and energy-related issues of the future. In the midst of this phenomenon, lithium-ion secondary
batteries have been gaining attention thanks to their compact size and lighter weight.

Figure 1 shows the principle of a lithium-ion battery where lithium cobalt oxide (LiCoOz2) is used as the positive elec-
trode, and graphite (C) as the negative electrode. Lithium-ion batteries can charge and discharge when lithium ions
move between cathode and anode.

Currently, the mainstream method is to use organic solvent for the cathode slurry (= coating) of lithium-ion second-
ary batteries, where polyvinylidene difluoride (hereinafter PVdF) is used as the binder to bond the materials, and
N-Methyl-2-pyrrolidone (hereinafter NMP) is used as the solvent. With the anode, on the other hand, it is standard to
use styrene-butadiene rubber (hereinafter SBR) — which is a water-based dispersion type binder - and to use water
slurry as the solvent. The industrial use of NMP has been restricted in a variety of ways, and there is thus a need for a
cathode manufacturing process that has less environmental impact. At Yamaha Motor we devised a method where the
water-based dispersion type binder and water (hereinafter water-based slurry) are used as the binder-solvent for the
cathode slurry instead of PVdF-NMP. As a result, we have achieved a lithium-ion secondary battery cell with ultra-low

heat generation not seen previously, that has low environmental impact during the manufacturing process.
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