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Fig. S1 The CO2 adsorption isotherm of the WNPC-3 measured under high pressure at 0 °C.

Fig. S2 The initial slopes are calculated from CO2 and N2 adsorption isotherms at 25 ºC for WPC-3. The CO2/N2 

selectivity ratio is 23.
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The ideal adsorption solution theory (IAST) calculation

The pure adsorption isotherms of CO2 and N2 on the WNPC-3 at 25 ºC and 1 bar are given in 

Fig. 6c.

The CO2 and N2 experimental adsorption isotherms were fitted to the dual-site Langmuir model 

(DL) and single site Lagmuir modle (L), respectively, as following:S1-S3

Dual site Langmuir model = qA + qB; Single site Lagmuir model = qA

q = qA + qB =            +

Where A and B are two distinct adsorption sites, q is the amount of gas adsorbed (mmol/g), p is 

the pressure (bar), qsat,i is the saturation capacity (mmol/g), bi is the dual-site Langmuir parameter 

(bar −1). 

qsat,A bA p
1 + bA p

qsat,B bB p
1 + bB p



Fig. S3 CO2 and N2 gas adsorption isotherms for WPC-3 (black dot). The red lines correspond to DL and L 
equation fits.

The ideal adsorption solution theory (IAST) of developed by Myers and Prausnitz has been 

reported to predict binary gas mixture adsorption on porous materials.S4-S6 Adsorption selectivity 

(Sads) for binary mixtures is defined as following:

Where Sads is the selectivity factor, qi is the amount adsorbed at partial pressure pi of the gas i in 

the binary mixture. Generally, to estimate the CO2/N2selectivity, partial pressures of CO2 and N2 

are taken as 0.15 and 0.85, respectively, which is a typical composition of flue gas.

Sads = [q1/q2] / [p1/p2]        
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The isosteric heat of adsorption (Qst) calculation

Isosteric heat of adsorption (Qst) is the standard enthalpy of adsorption at a fixed surface 

coverage. The Qst of CO2 adsorption on the WNPC-3 was calculated at two different temperatures 

(0 ºC and 25 ºC) considering the same adsorbed amount obtained at two different pressures using a 

modified version of the Clausius-Clapeyron equation:S6-S8

Where P1 and P2 are the pressures, for the same of CO2 adsorbed amount, at different temperatures 

of T1 and T2, respectively. ΔHads gives the isosteric heat of adsorption.

                
ln (P1/P2) = ΔHads (          )       

R· T1·T2

T2-T1



Table S1 The comparison of CO2 uptake and CO2/N2 selectivity for WNPC-3 in this work with 

several other reported porous carbons.

a Selectivity was calculated from initial slope calculations at 25 ºC;

c Selectivity was calculated from IAST for 15/85 gas mixtures for CO2/N2 at 25 ºC.
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