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Effect of Temperature on the Permeation and Separation of Oxygen and Nitrogen in Carbon
Membranes: A Non-equilibrium Molecular Dynamics Simulation Study

WANG Shu-Mei, YU Yang-Xin*, GAO Guang-Hua

(Sate Key Laboratory of Chemical Engineering, Department of Chemical Engineering, Tsinghua University, Beijing
100084)

Abstract The effect of temperature on the permeation of oxygen, nitrogen and their binary gas mixture through carbon
membranes were investigated using adual control volume grand canonical molecular dynamics method. The two-

dimensional dlit was used instead of one-dimensional pore, and anovel iteration was introduced to overcome the difficulty

of ignoring the effect of permeation side pressure and composition on gas transports. The results showed that both
oxygen and nitrogen followed Knudsen diffusion mechanism when they permeated through carbon membranes as pure
component, respectively. In this case, nitrogen had arather higher permeability than oxygen. However, oxygen had a
higher permeability than nitrogen due to competitive adsorption at low temperature when their mixture flowed through

membranes. In addition, the pore width impacted the permeability strongly, especially when the pore was very small, and
molecular sieving predominated the separation of oxygen/nitrogen. But at the high temperature adsorption hardly affected

the separation of oxygen/nitrogen.
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