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Abstract: The adsorption isotherms of flue gas containing carbon dioxide (CO,) and nitrogen (N,) confined in zeolite
MFI were investigated by using the Monte Carlo simulation technology. The temperature, pressure and composition
dependence of the adsorption capacity of simulated flue gas was analyzed, and the selectivity of CO, was determined.
The p-x diagrams for CO,-N; binary mixture at different temperatures were calculated by using PC-SAFT, and the tem-
peratures under which CO, can be liquefied from the flue gas were illustrated.
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Figure 1. Schematic for zeolite MFI
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Table 1. Adsor ption capacity I'; (gCO./gM FI) of pure CO, confined

in zeolite MFI
£ 1. MFI 85 A4 CO, IR K RT,(gCO/gMFI)

I'1 (gCO/gMFI)

piKFa 303.15K 313.15K 323.15K 333.15K 343.15K
10 0.073 0.067 0.058 0.051 0.044
40 0.089 0.083 0.076 0.072 0.066
70 0.095 0.088 0.083 0.078 0.073
100 0.101 0.091 0.085 0.082 0.078
150 0.104 0.098 0.095 0.091 0.085
400 0.113 0.105 0.098 0.095 0.092
650 0.115 0.108 0.102 0.099 0.097
900 0.116 0.110 0.104 0.100 0.098
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Figure 2. Pressure dependence of the adsor ption capacity of CO, at
given temper atures, and the comparison with the resultsfrom
Freundlich equation. Symbols: Simulation data; —: Calculated
from Freundlich equation
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Table 2. Adsor ption capacity of CO2(15% )-N,(85% ) mixture confined in zeolite MFI
5 2. MFI BERAXT CO,(15%)-Ny(85% )R & S A IR i 2

I'1 (gCO/gMFI)

"2 (GN2/gMFI)

piFa 303.15K  31315K  32315K  33315K  34315K  303.15K  313.15K  32315K  33315K  34315K
100 0.017 0.013 0.010 0.009 0.007 0.010 0.009 0.007 0.006 0.005
190 0.024 0.020 0.016 0.014 0.011 0.015 0.013 0.012 0.010 0.009
280 0.028 0.024 0.020 0.018 0.014 0.018 0.016 0.015 0.013 0.012
370 0.031 0.026 0.023 0.021 0.017 0.020 0.019 0.017 0.015 0.014
460 0.033 0.029 0.025 0.023 0.019 0.022 0.020 0.019 0.017 0.016
550 0.035 0.031 0.027 0.025 0.021 0.023 0.022 0.021 0.018 0.017
640 0.036 0.033 0.028 0.026 0.022 0.024 0.022 0.022 0.019 0.018
730 0.037 0.034 0.030 0.027 0.023 0.025 0.024 0.023 0.020 0.020
820 0.038 0.035 0.030 0.028 0.025 0.026 0.024 0.024 0.021 0.020
910 0.038 0.035 0.031 0.028 0.026 0.027 0.025 0.024 0.022 0.021
1000 0.040 0.035 0.033 0.028 0.025 0.027 0.026 0.025 0.024 0.023
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Figure 3. Pressure dependence of the adsor ption capacities of CO,
and N, at given temperatures, and the comparison with the results
from Freundlich equation. Symbols: Simulation data; —: Calcu-
lated from Freundlich equation
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Figure 4. Pressure dependence of the selectivity. Symbols: Calcu-
lated from Equation (1); @ 303.15K; O 343.15K; Lines: For guid-

ing the eyes
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Table 3. Adsor ption capacity of CO»(42.5% )-N,(57.5%) mixture confined in zeolite M FI at 303.15 K
%% 3.303.15K, MFI B5#A % CO,(42.5%)-No(57.5% B S KR MIE

plKPa
r 100 190 280 370 460 550 640 730 820 910 1000
CO, 0.0371 0.0475 0.053 0.0569 0.0589 0.0622 0.0644 0.0667 0.0669 0.0678 0.0698
\P3 0.0052 0.007 0.0082 0.0092 0.0101 0.0103 0.0105 0.0106 0.0114 0.0115 0.0115
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Figure 5. Adsor ption capacity of CO,-N, mixture confined in zeo-
lite MFI at 303.15 K. Symbols: Simulation data; Lines: For guiding
the eyes
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Figure 6. p-x diagrams for CO,-N, binary mixturesat different
temperatures
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