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Abstract

Non-uniform bottom gas supply technology in converters enhances bath stirring efficiency by
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differentially regulating gas flow distribution among bottom-blowing elements or adopting asym-
metric arrangement, thereby constructing non-uniform flow fields within the molten pool. This ap-
proach significantly improves horizontal mixing, shortens mixing time, reduces dead zone propor-
tion, and optimizes metallurgical reaction Kkinetics. This paper systematically reviews the research
status of this technology from the perspectives of mechanism, physical and numerical simulation,
optimization of gas supply elements and layout, industrial application effects, and integration with
emerging processes. Studies indicate that a reasonable non-uniform gas supply scheme can reduce
mixing time by 19%~29%, decrease dead zone proportion by over 26%, and stabilize the end-point
carbon-oxygen product below 0.0022, while effectively alleviating the service life mismatch be-
tween bottom-blowing elements and furnace lining. In line with green and intelligent development
trends, the integration of non-uniform gas supply technology with high scrap ratio melting, bottom
powder injection, and intelligent control is discussed, providing theoretical support for the optimi-
zation of converter bottom-blowing processes.
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