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Optimization of process conditions for CH4N2 pressure swing adsorption based
on response surface method
Wu Junsheng
Hefei Strong Molecular Sieve Technology Co., LTD.

[Abstract] Pressure swing adsorption ( PSA ) technology, known for its high efficiency and energy savings,
has shown great potential in the separation of CH4/N2. However, optimizing process conditions is crucial to
enhancing separation efficiency and product purity. This paper employs response surface methodology ( RSM )
to systematically optimize key parameters of the CH4/N2 PSA process. By constructing a multivariate quadratic
regression model, the effects of adsorption pressure, desorption pressure, adsorption time, and temperature on
CH4 purity and recovery rate were analyzed. Based on model predictions and experimental validation, several
specific optimization strategies are proposed to provide theoretical support and practical guidance for the
industrial application of the CH4/N2 PSA process.
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