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Enhancement of Mass Transfer Efficiency and Structural Optimization of Distillation Column in
Cryogenic Oxygen Production System
Wei Gu
Hangzhou Hangyang Cryogenic Liquefaction Equipment Co., Ltd.

[Abstract] In the cryogenic oxygen production system, the distillation column is the core equipment for air
separation, and its mass transfer efficiency affects system performance. This paper first expounds the working
principle of the distillation column, the theoretical model of mass transfer efficiency, and the characteristics of
cryogenic mass transfer, and analyzes the influence of equipment structure, operating conditions, and material
properties on mass transfer efficiency. Then it proposes enhancement strategies such as applying external energy
fields to strengthen mass transfer, adding mass separation agents, and optimizing operating conditions, as well as
structural optimization schemes including novel tray design, new packing development, and internal component
improvement, providing theoretical support and practical guidance for the efficient operation of cryogenic
oxygen production distillation columns.
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