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1．　はじめに

現代社会に不可欠な電気エネルギーは、その
性質上、大規模な貯蔵が困難である1）。この課

題に対して、リチウムイオン電池（以下、LIB）
や鉛蓄電池に代表される二次電池は、電力の貯
蔵手段として極めて有用であり、近年ではその
高性能化に向けた研究開発が盛んに行われてい
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Abstract

　This study applies pigment dispersion technology from the paint industry to conductive carbon 

pastes for lithium-ion battery electrodes. The adsorption behavior of polyvinyl alcohol （PVA） on 

acetylene black （AB） was analyzed using Density Functional Theory （DFT） and Dissipative 

Particle Dynamics （DPD）, showing that high-saponification PVA enhances dispersion via multi-

point interactions. Nuclear Magnetic Resonance （NMR） spectroscopy confirmed strong interactions 

between hydroxyl groups and AB sur faces, suppor ting the simulation results. Additionally, 

naphthyl-functional acrylic dispersants were developed to reduce viscosity and improve dispersion 

stability. The study highlights that optimizing dispersant type, dosage, and dispersion degree is 

essential, as over-dispersion can disrupt conductive pathways and increase internal resistance. 

These findings demonstrate how cross-industr y technology transfer can improve batter y 

manufacturing and support sustainability goals.
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