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Optimization of Mechanism and Process for Harmless
Disposal of Difficult-to-Handle Hazardous Waste Based on
Plasma Technology

Liuyan Su

Wuxi Solid Waste Environmental Protection Disposal Co., Ltd., Wuxi, Jlangsu

Abstract: This paper first provides an overview of plasma technology, elaborating on its definition,
classification, and operational principles in waste treatment. It then analyzes the types, characteristics, and
current limitations of challenging hazardous waste treatment technologies. The discussion delves into the
harmless disposal mechanisms of plasma technology, including chemical reaction processes under plasma
conditions, decomposition mechanisms for organic compounds, and stabilization mechanisms for heavy
metals. The process flow of plasma technology is detailed, covering reactor design, operational principles,
and process parameter optimization. Optimization strategies are proposed, such as synergistic control of
plasma torch power and gas flow rate, process design for multi-stage plasma systems handling complex
hazardous waste components, machine learning-based intelligent optimization of plasma treatment parameters,
methods to enhance treatment efficiency, and optimization measures to reduce energy consumption and costs.
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