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  = The dead volume of the system.𝑉𝑑𝑒𝑎𝑑

 = The volume of gas cells of the system. 𝑉𝐺𝐶

T = The temperature of the adsorption.

R = The ideal gas constant.  

Note: the calculations of compressibility factors were done via the Soave-Redlich-Kwong (SRK) 

equation of the state:
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 = The acentric factor.𝜔

  = Critical temperature.𝑇𝑐

  = Reduced temperature.𝑇𝑟

1. BET Surface Area Analysis

The BET parameters are obtained by placing the sample at a constant temperature of liquid 

nitrogen (77 K) and measuring the volume of nitrogen gas adsorbed on the sample surface at 

different relative pressures. As the pressure is gradually increased, the rate of gas adsorption is 

recorded, and then, as the pressure is decreased, the gas desorption rate is measured. The data is 

plotted as an adsorption and desorption isotherm. Then, using the BET equation, which is a linear 

relationship between the relative pressure P/P0 and the volume of adsorbed gas V, the key 

parameters of the molecular monolayer volume Vm and the adsorption constant C are extracted. 

These parameters are obtained from the slope and width from the origin of the BET linear plot. 

Finally, knowing the molecular volume of the gas, the effective cross-sectional area of an adsorbed 

molecule (for nitrogen about 0.162 nm2), and the mass of the sample, the BET-specific surface 

area is calculated using the formula:

SBET=Vm×N×a/22400×m S1

where N is Avogadro's number and m is the mass of the sample. This method allows for the 

accurate determination of the active surface area of the sample.



4

Figure S1. A) TGA curves of a: COP, b: NPC, COP@ZIF-8 core-shell; B) XPS full survey 
spectrum of COP@ZIF-8 core-shell.
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Figure S2. The plots of CO2 adsorption capacity by DSL model on A) COP; B) COP@ZIF-8 
(10); B) COP@ZIF-8 (20); B) COP@ZIF-8 (30).
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Figure S3. The plots of N2 adsorption capacity by DSL model on A) COP; B) COP@ZIF-8 (10); 
B) COP@ZIF-8 (20); B) COP@ZIF-8 (30).


