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Adsorbent properties

Density of the solid particle ρs kg m−3 1130

Adsorbent specific heat capacity Cp,s J kg−1 K−1 1070

Adsorption saturation capacity qsat mol m−3 3489

Adsorption saturation capacity qsat mol m−3 2872

Adsorption equilibrium constant of CO2 b0 m3 mol−1 8.64×10−07

Adsorption equilibrium constant of N2 b0 m3 mol−1 2.50×10−06

Adsorption equilibrium constant of CO2 b0 m3 mol−1 2.62×10−08

Adsorption equilibrium constant of N2 b0 m3 mol−1 2.50×10−06

Heat of adsorption of CO2 ∆UCO2
kJ mol−1 -36.64

Heat of adsorption of N2 ∆UN2
kJ mol−1 -15.8

Heat of adsorption of CO2 ∆UCO2
kJ mol−1 -35.7

Heat of adsorption of N2 ∆UN2
kJ mol−1 -15.8

Table S1 The simulation parameters used in this study.

Optimization Decision Variables
Time of Adsorption step tADS s 10-500
Time of Light Reflux step tLR s 0-100

Time of Heavy Reflux -1 step tHR1 s 0-100
Heavy Reflux-2 ratio Θ - 0-0.7
Intermediate Pressure P INT bar 0.08-PH
Evacuation Pressure PEVAC bar 0.01-PINT

Feed Velocity vFeed m/s 0.1-3

Table S2 Optimization Decision variables and their range

Details of process models and boundary conditions; the isotherm and simulation
parameters are shown.
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Table S3 Boundary conditions for the typical steps in a cyclic adsorption process.

Model equations
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Table S4 Equations for modeling adsorption column dynamics.
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