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Selectivity calculations of ideal adsorbed solution theory (IAST)  

The ideal adsorbed solution theory (IAST) was employed to estimate the CO2/N2 separation performance through 

the single component sorption isotherms. The CO2 and N2 adsorption isotherms were fitted to the dual-sites 

Langmuir-Freundlich model (Eq. S1). In this work, the IAST selectivity was calculated based on a CO2/N2 (15 

vol%:85 vol%) binary mixed gas at 273 K and pressures up to 1 bar to mimic the composition and condition of flue 

gas. The detailed calculating procedure of the IAST method has been reported in many works [1-3] . V = Vଵ 𝐾ଵ𝑃௡భ1 + 𝐾ଵ𝑃௡భ +  Vଶ 𝐾ଶ𝑃௡మ1 + 𝐾ଶ𝑃௡మ   (𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑆1) 

Where V1, V2 are adsorbed gas capacity; K1, K2 are calculated coefficients; P is the gas pressure (bar); and n1, n2 

represent the deviation from the ideal uniform surface. According to the IAST, the adsorbed gas can be regarded as 

two phases. The chemical potential of each component in adsorbed phase must be equal to that of each component 

in the gas phase. If the intermolecular force is neglected, the relationship of one component in the two phases satisfy 

the Raoul’s Law when the system reaches equilibrium: 𝑝௜ = 𝑝𝑦௜ = 𝑝௜଴𝑥௜  (𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑆2)   

Where is 𝑝௜ is the partial pressure of i component (bar); P is the gas phase pressure (bar); yi is the mole fraction of 

i component in the gas phase; 𝑝௜଴ is equilibrium vapor pressure (bar). and xi is the mole fraction of i component in 

the adsorbed phase. According to the Gibbs equation, the following equation can be obtained: 

In IAST, 𝑝௜଴ is defined by relating to spreading pressure π, 

A𝑅𝑇 = න 𝑛𝑃௣೔బ଴ 𝑑𝑃   (𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑆3) 

π is spreading pressure, A is specific surface area of adsorbent (m2 g-1), R is gas constant (8.314 J K-1 mol-1), T is 

temperature (K). In equilibrium, the surface tension of each component in adsorptive phase should be equal, and 



the sum of the mole fractions of each component should be 1. න 𝑛௜𝑃௣೔బ଴ 𝑑𝑃 = න 𝑛௝𝑃௣ೕబ଴ 𝑑𝑃    (𝑖, 𝑗 = 1 … 𝑚)   (𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑆4) 

෍ 𝑥௜ଶ
௜ୀଵ = 1   (𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑆5) 

When the isotherm equation is introduced into equation (S3) (S4) (S5), the relationship between pressure and 

adsorption capacity of each component can be obtained, which can be used to calculate selectivity: 

𝑆𝑒𝑙𝑒𝑐𝑡𝑖𝑣𝑖𝑡𝑦 = 𝑥௜ 𝑦௜ൗ𝑥௝ 𝑦௝ൗ  

 

 
Figure S1. PXRD patterns of MIP-207 and MIP-207 after activation at 150 °C. 

 

 

Figure S2. PXRD pattern of MIP-207-NH2-100%. 

 



 
Figure S3. SEM images of (a-b) MIP-207, (c) MIP-207-NH2-15%, (d) MIP-207-NH2-25%, (e) MIP-207-NH2-50%, (f) MIP-

207-NH2-60%. 
 

 
Figure S4 The pore size distribution curves of MIP-207. 

 



 

Figure S5 N2 adsorption and desorption isotherms of MIP-207-NH2-100%. 

 

Figure S6 The relationship of between CO2/N2 adsorption and specific surface area of samples. 

Table S1. The BET data of MIP-207-NH2-100%. 

Samples BET area (m2 g-1) Micropore area (m2 g-1) Total pore volume (cm3 g-1) Micropore volume (cm3g-1) 

MIP-207-NH2-100% 102 17 0.36 0.01 
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