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[Abstract] The high—temperature and high—concentration dust generated during the steelmaking process is a
core challenge in environmental protection of the steel industry, and it is also a key factor restricting the
achievement of ultra—low emissions and the green and low—carbon transformation of steel enterprises. The
cyclone dust removal, as the core pre—treatment equipment in the dry dust removal system, with its advantages
such as simple structure, no moving parts, high—temperature resistance, low operating cost, strong adaptability
to large air volume, and wide application range, is widely used in the pre—treatment of steelmaking flue gas and
is an indispensable core device in the multi—stage dust removal system. This paper systematically conducts a
special research on the cyclone dust removal technology in the steelmaking process, elaborating on the working
principle, core structural characteristics and equipment classification system of the cyclone dust remover, deeply
analyzing the physical and chemical properties of steelmaking dust, the generation mechanism and the
adaptability of cyclone dust removal technology to the working conditions, and focusing on exploring the
influence laws of three core factors, namely the structure parameters, operating parameters and dust
characteristics, on the dust removal performance. Combined with typical industrial application cases of domestic steel
mills, the actual application effects of parameter optimization, structure modification and process adaptation are
analyzed. The current core shortcomings of the steelmaking cyclone dust removal technology are comprehensively
summarized, and the future iteration direction is predicted based on industry environmental protection policies and
technical development trends. The research shows that by optimizing the equipment structure size and on—site

operating conditions, iterative application of wear—resistant and high—temperature—resistant new composite
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materials, and establishing a multi—stage composite dust removal integrated system, the efficiency of coarse

particle capture of the cyclone dust remover can be significantly improved, equipment loss and system energy

consumption can be reduced, and the problem of pre—treatment of high—temperature and high—concentration

dust from steelmaking can be effectively solved, providing solid technical support for the ultra—low emission

transformation of the steel industry and the improvement and efficiency enhancement of flue gas treatment.
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