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Figure S1. The mass spectrum of dendrimer TAPM-4Den. 

 

Figure S2. Thermogravimetric analysis of dendrimers TAPM-4Den from 50 to 850 °C at a heating rate of 10 °C min-1 

under an N2 atmosphere.  

  

Figure S3. The CO2 sorption isotherms of dendrimers (a) TAPM-8Den and (b)TAPM-4Den at 273 and 298 K.  
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Figure S4. The FT-IR spectrum of dendrimers TAPM-8Den and TAPM-4Den. 

 

FT-IR spectrum of TAPM-8Den 
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FT-IR spectrum of TAPM-4Den 

 

 

 

Figure S5. The 1H-NMR spectra of TAPM-8Den and TAPM-4Den after adsorbing VOCs; the red dots indicate the 

chemical shifts for calculating the adsorbed ratio. 

(A) adsorbing hexane:  

 

  

1H-NMR of TAPM-8Den DMSO-D6 

 

1H-NMR of TAPM-8Den after adsorbing hexane in DMSO-D6 
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1H-NMR of hexane in DMSO-D6 

 

 

1H-NMR of TAPM-4Den in DMSO-D6 

  

1H-NMR of TAPM-4Den after adsorbing hexane in DMSO-D6 

 

 

(B) adsorbing benzonitrile:  

  

1H-NMR of TAPM-8Den DMSO-D6 

 

1H-NMR of TAPM-8Den after adsorbing benzonitrile in DMSO-D6 
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1H-NMR of benzonitrile in DMSO-D6 

 

 

1H-NMR of TAPM-4Den in DMSO-D6 

 

 

 

1H-NMR of TAPM-4Den after adsorbing benzonitrile in DMSO-D6 

 

(C) adsorbing nitrobenzene:  

 

1H-NMR of TAPM-8Den DMSO-D6 

 

1H-NMR of TAPM-8Den after adsorbing nitrobenzene in DMSO-D6 
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1H-NMR of nitrobenzene in DMSO-D6 

 

 

1H-NMR of TAPM-4Den in DMSO-D6 

 

1H-NMR of TAPM-4Den after adsorbing nitrobenzene in DMSO-D6 

 

(D) adsorbing toluene:  

 

1H-NMR of TAPM-8Den DMSO-D6 

 

1H-NMR of TAPM-8Den after adsorbing toluene in DMSO-D6 
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1H-NMR of toluene in DMSO-D6 

 

1H-NMR of TAPM-4Den in DMSO-D6 

 

1H-NMR of TAPM-4Den after adsorbing toluene in DMSO-D6 

 

 

 

 

(E) adsorbing o-xylene:  

 

1H-NMR of TAPM-8Den DMSO-D6 

 

1H-NMR of TAPM-8Den after adsorbing o-xylene in DMSO-D6 
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1H-NMR of o-xylene in DMSO-D6 

 

 

1H-NMR of TAPM-4Den in DMSO-D6 

 

1H-NMR of TAPM-4Den after adsorbing o-xylene in DMSO-D6 

 

 

 

 

 

(F) adsorbing m-xylene:  

 

1H-NMR of TAPM-8Den DMSO-D6 

 

1H-NMR of TAPM-8Den after adsorbing m-xylene in DMSO-D6 
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1H-NMR of m-xylene in DMSO-D6 

 

 

1H-NMR of TAPM-4Den in DMSO-D6 

 

1H-NMR of TAPM-4Den after adsorbing m-xylene in DMSO-D6 

 

 

 

 

 

(G) adsorbing p-xylene:  

 

1H-NMR of TAPM-8Den DMSO-D6 

 

1H-NMR of TAPM-8Den after adsorbing p-xylene in DMSO-D6 
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1H-NMR of p-xylene in DMSO-D6 

 

 

1H-NMR of TAPM-4Den in DMSO-D6 

 

1H-NMR of TAPM-4Den after adsorbing p-xylene in DMSO-D6 

 

 

 

Figure S6. The 1H-NMR and 13C-NMR spectra of dendrimers TAPM-8Den and TAPM-4Den. 
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1H-NMR spectrum of TAPM-8Den 

 

13C-NMR spectrum of TAPM-8Den 
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1H-NMR spectrum of TAPM-4Den 

   

13C-NMR spectrum of TAPM-4Den 
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Section S1. Estimation of isosteric heats of gas adsorption. 

A virial-type Equation (S1) comprising the temperature independent parameters ai and bi was employed to calculate 

the enthalpies of adsorption for CO2 (at 273 and 298 K). 

 

(S1) 

P: pressure, N: the amount adsorbed (or uptake), T: temperature, ai and bi: virial coefficients, and m, n: the number of 

coefficients required to adequately describe the isotherms (m and n were gradually increased until the contribution of 

the extra added a and b coefficients was deemed statistically insignificant towards the overall fitting, and the average 

value of the squared deviations from the experimental values was minimized). The values of the virial coefficients (a0 to 

am) were then used to calculate the enthalpies heats of adsorption using the following expression. 

 

(S2) 

Qst is the coverage-dependent isosteric heat of adsorption and R is the universal gas constant. The heat of CO2 

sorption for (S1) and (S2) in this manuscript is determined by using the excess sorption data in the pressure range 

from 0–1 atm (273 and 298 K), which is fitted by the virial-equation very well. 


