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Table S1: Langmuir-Freundlich isotherm values for unmodified and modified activated carbon for 

N2 and CO2 

Parameter Unmodified AC Modified AC 

 N2 CO2 N2 CO2 

��,��°� Pa
-n

    1.96 x 10
-6

 2.56 x 10
-5

 

��,��°� Pa
-n

  2.10 x 10
-6

 6.13 x 10
-5

 1.73 x 10
-6

 2.26 x 10
-5

 

��,	�°� Pa
-n

  1.51 x 10
-6

 5.04 x 10
-5

 1.35 x 10
-6

 1.51 x 10
-5

 

��,��°� Pa
-n

    1.18 x 10
-6

 1.27 x 10
-5

 


�,�,��°� mol kg
-1

    5.14 10.1 


�,�,��°� mol kg
-1

  3.89 12.6 5.20 9.92 


�,�,	�°� mol kg
-1

  4.18 11.3 5.07 10.1 


�,�,��°� mol kg
-1

    5.37 9.94 

�� -  0.87 0.72 0.93 0.84 

�,� mol kg
-1

  18.5 1.18 6.73 10.06 

�,� J mol
-1

  3.93 x 10
3

 -5.97 x 10
3

 670 13.5 

�,� Pa
-n

  1.86 x 10
-9

 9.61 x 10
-7

 3.89 x 10
-9

 3.22 x 10
-9

 

	,� J mol
-1

  -1.77 x 10
4

 -1.05 x 10
4

 -15400 -22300 

 

  



Table S2: Dual-Site Langmuir isotherm values for the unmodified activated carbon for N2 and CO2 

Parameter 
N2 CO2 

30°C 45°C 30°C 45°C 

��,� Pa
-1

  1.32 x 10
-6

 7.31 x 10
-7

 1.14 x 10
-5

 1.07 x 10
-5

 

��,� Pa
-1

  3.08 x 10
-9

 4.16 x 10
-9

 8.32 x 10
-7

 1.01 x 10
-6

 


�,�,� mol kg
-1

  1.86 2.63 3.44 2.27 


�,�,� mol kg
-1

  156 54.4 8.41 7.43 

�,�,� mol kg
-1

  3000 5.27 x 10
-4

 

�,�,� J mol
-1

  -18600 22100 

�,�,� Pa
-1

  4.96 x 10
-12

 3.25 x 10
-6

 

�,	,� J mol
-1

  31463 3150 

�,�,� mol kg
-1

  3.15 x 10
-8

 0.61 

�,�,� J mol
-1

  31463 6610 

�,�,� Pa
-1

  1.86 x 10
-6

 4.71 x 10
-5

 

�,	,� J mol
-1

  -16100 -10200 

  



Table S3.  Dual-site Langmuir isotherm values for modified activated carbon for N2. 

Parameter 
N2 

25°C 25°C 45°C 50°C 

��,� Pa
-1

  1.06 x 10
-6

 9.80 x 10
-7

 7.85 x 10
-7

 7.32 x 10
-7

 

��,� Pa
-1

  1.04 x 10
-9

 1.35 x 10
-9

 2.76 x 10
-9

 3.45 x 10
-9

 


�,�,� mol kg
-1

  3.74 3.66 3.42 3.35 


�,�,� mol kg
-1

  172 132 62.2 49.2 

�,�,� mol kg
-1

  0.90 

�,�,� J mol
-1

  3523 

�,�,� Pa
-1

  8.91 x 10
-9

 

�,	,� J mol
-1

  11838 

�,�,� mol kg
-1

  1.59 x 10
-5

 

�,�,� J mol
-1

  40100 

�,�,� Pa
-1

  5.51 x 10
-3

 

�,	,� J mol
-1

  -38358 

 

  



Table S4: Dual-site Langmuir isotherm values for modified activated carbon for CO2 

Parameter 
CO2 

25°C 30°C 45°C 50°C 

��,� Pa
-1

  1.17 x 10
-4

 7.16 x 10
-5

 1.80 x 10
-5

 1.17 x 10
-5

 

��,� Pa
-1

  3.00 x 10
-6

 2.48 x 10
-6

 1.47 x 10
-6

 1.24 x 10
-6

 


�,�,� mol kg
-1

  0.81 0.91 1.24 1.37 


�,�,� mol kg
-1

  8.77 8.61 8.16 8.02 

�,�,� mol kg
-1

  737 

�,�,� J mol
-1

  -16900 

�,�,� Pa
-1

  1.43 x 10
-17

 

�,	,� J mol
-1

  73700 

�,�,� mol kg
-1

  2.78 

�,�,� J mol
-1

  2850 

�,�,� Pa
-1

  3.46 x 10
-11

 

�,	,� J mol
-1

  28200 

 

  



Table S5: Response times for the system without a bed at various feed concentrations of a CO2/N2 

given at percentages of the feed concentration 

CO2 Feed 

Fraction 

Response Time CO2 Captured 

(kmol) t5 (s) t50 (s) t95 (s) t100 (s) 

0.1 530 619 954 1300 1.00 x 10
-5 

0.2 414 467 724 1148 1.52 x 10
-5
 

0.3 358 396 632 1066 1.99 x 10
-5
 

0.4 338 364 585 1108 2.51 x 10
-5
 

0.5 327 344 553 1173 3.09 x 10
-5
 

 


