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Abstract

The production of oil-based coatings involves a large amount of flammable organic solvents and powders, among which many
materials with high electrical resistivity are prone to static electricity accumulation. Once the energy reaches the minimum ignition
energy (MIE), it is highly likely to cause fire and explosion accidents. This article systematically analyzes the static electricity
risk sources during the process based on relevant charging mechanisms and discharge theories; Deeply explored the impact of
key parameters such as resistivity, relaxation time, and minimum ignition energy on risk level; Adopting four levels of systematic
prevention and control, including engineering control (grounding, flow rate limitation, etc.), process optimization (feeding method
optimization, etc.), online monitoring (static electric field strength, etc.), and safety management (risk assessment, operating
standards, etc.). By analyzing case studies and applying quantitative risk assessment models, the effectiveness is verified, providing
theoretical support and practical guidance for improving the intrinsic safety of oil-based coating production.
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