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Application of Dispersion Technology to Conductive Additive Pastes for

Lithium-Ion Batteries
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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 surfaces, supporting 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-industry technology transfer can improve battery

manufacturing and support sustainability goals.
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