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Abstract

Against the backdrop of continuously increasing global energy demand and increasingly stringent environmental requirements, clean
and efficient conversion of coal has become a key issue in the energy sector. The pressurized fluidized bed gasification process, with
its significant advantages of high carbon conversion rate, excellent gas quality, and low pollutant emissions, occupies an important
position in the modern coal chemical industry and is one of the core technologies for achieving clean utilization of coal. This article
focuses on in-depth research on the formation mechanism and control methods of slag layer in pressurized fluidized bed gasification
process. By systematically explaining the basic principles of pressurized fluidized bed gasification process, analyzing the physical and
chemical processes of slag layer formation, and clarifying the influencing factors of slag layer formation. Based on the understanding
of the formation mechanism, targeted slag layer regulation methods are proposed and analyzed with practical cases. The research
results will help optimize the operation of pressurized fluidized bed gasification process, improve the stability and gasification
efficiency of gasifier operation, and provide theoretical and practical support for clean and efficient conversion of coal.
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