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Prevention and Control Strategies for Dioxin Formation
Mechanisms Coupled with Waste Incineration Conditions
and Assessment of Environmental Impact

Ying Xue
Hebei Zhengtian Lianrun Environmental Technology Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract

Dioxin is a persistent organic pollutant produced during the incineration of waste, and its prevention and reduction is an important
part of environmental protection. This paper studies the formation mechanism of dioxin and explores the impact of incineration
process parameters on dioxin generation and corresponding prevention and reduction measures. This study combines laboratory
simulation with on-site monitoring to optimize and analyze the main process parameters such as incineration temperature (850-
1100°C), residence time (1-4 seconds), and oxygen concentration (6-12%). The results show that under conditions of temperature
above 900°C, residence time greater than 2 seconds, and appropriate oxygen concentration, dioxin generation can be reduced by more
than 85%. A multiple regression model is established to describe the relationship between process parameters and dioxin emissions.
Based on the mechanism research, a prevention and control strategy of “source control - process optimization - end treatment” is
proposed, which means reducing dioxin generation from the source, minimizing dioxin formation during the process, and removing
dioxin as much as possible in the final stage. Environmental impact assessment shows that after implementing comprehensive
prevention and control measures, the content of dioxin in the soil and air around the incineration plant has decreased by 78% and
82% respectively, significantly reducing the threat to human health. This paper provides certain guidance for the clean production
and environmental management of the waste incineration industry and has positive significance for promoting the progress of dioxin
pollution prevention and control technology.
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