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Simulation Calculation and Process Design of CH,/CO, Separation by Pressure Swing Adsorption / TIAN Ling /
(State Key Laboratory of Bio-Based Fiber Manufacturing Technology, China Textile Academy, Beijing 100025,
China)

Abstract; The pressure swing adsorption process is simulated by Aspen adsim simulation software. The research object is
CH,/ CO, mixed gas, and silica gel is used as adsorbent. In the established single tower dynamic adsorption model, flow
model is a one-dimensional piston flow model considering axial diffusion, and the adsorption equation is an extended Lang-
muir equation, as well as the linear drive force (LDF) model is selected as the mass transfer model. Mixed gas enters from
the bottom of tower; the bed momentum balance is calculated by Ergun equation. The model is used to investigate the bed
penetration curves under different flow, pressure and temperature. The influence of various parameters on PSA process is
mastered, and the optimal solution of process design and operation is obtained, i. e. operating temperature is 298. 15 K,
pressure is 0. 6 MPa and adsorption time within 550 s. Under the optimized conditions of high pressure and low tempera-
ture, the model of double tower circulating adsorption process is established to realize the stable operation of the system.
Simulation calculation can promote the progress of biogas purification technology, and provide rationales for the engineering
design.

Key words: pressure swing adsorption; CH,/CO,; Aspen adsim; simulation caculation; process design
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