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Table S1 L–J and particle charges of 5A zeolite and CO2, N2 and water molecule
(a) L–J parameters of 5A zeolite and CO2, N2 and water molecule

Atom Atom 
 A 

 
 / Bk K

O_ zeolite C_CO2 3.193 29.116
O_zeolite O_ CO2 3.067 23.433
Na C_ CO2 2.827 66.778
Na O_ CO2 2.707 54.762
Ca C_ CO2 2.944 96.932
Ca O_ CO2 2.833 77.152
Al C_ CO2 3.366 32.215
Al O_ CO2 3.246 25.323
Si C_ CO2 3.620 49.754
Si O_ CO2 3.494 38.900
C_ CO2 C_ CO2  2.757 28.129
O_ CO2 O_ CO2 3.033 80.507
O_ CO2 C_ CO2 2.895 47.588
O_ zeolite O_TIP4P 3.421 51.734
Al O_TIP4P 3.613 56.948
Si O_TIP4P 3.887 87.850
Ca O_TIP4P 3.157 171.814
Na O_TIP4P 3.024 119.146
O_ zeolite H_TIP4P 0 0
Al H_TIP4P 0 0
Si H_TIP4P 0 0
Ca H_TIP4P 0 0
Na H_TIP4P 0 0
O_ zeolite L_TIP4P 0 0
Al L_TIP4P 0 0
Si L_TIP4P 0 0
Ca L_TIP4P 0 0
Na L_TIP4P 0 0
O_TIP4P O_TIP4P 3.154 78.021
L_TIP4P O_TIP4P 0 0
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H_TIP4P O_TIP4P 0 0
L_TIP4P L_TIP4P 0 0
L_TIP4P H_TIP4P 0 0
H_TIP4P H_TIP4P 0 0
O_ zeolite N_N2 3.305 43.68065934
Al N_N2 2.805 28.14249456
Si N_N2 2.805 28.14249456
Ca N_N2 3.16908 65.66259209
Na N_N2 2.983775 23.31260603
N_N2 N_N2 3.31 36
O_ zeolite N_com 0 0
Al N_com 0 0
Si N_com 0 0
Ca N_com 0 0
Na N_com 0 0
N_com N_com 0 0
N_com N_N2 0 0
N_N2  O_CO2 3.1715 53.8354158
N_N2  C_CO2 3.0335 31.82206781
N_com O_CO2 0 0
N_com C_CO2 0 0
O_TIP4P O_CO2 2.9555 46.847
O_TIP4P C_CO2 3.0935 79.254
H_TIP4P O_CO2 0 0
H_TIP4P C_CO2 0 0
L_TIP4P O_CO2 0 0
L_TIP4P C_CO2 0 0
O_TIP4P N_N2  3.232 52.99769806
H_TIP4P N_N2  0 0
L_TIP4P N_N2 0 0
O_TIP4P N_com 0 0
H_TIP4P N_com 0 0
L_TIP4P N_com 0 0

(b) Particle charges of 5A zeolite structure and CO2 molecule
Atom Si Na Al O_ zeolite Ca  C_ CO2  O_ CO2

Charge(e) 2.2124 0.9887 2.0833 -1.298 1.7166 0.6512 -0.3256
Atom O_TIP4P H_TIP4P L_TIP4P N_N2 N_com
Charge(e) 0 0.52 -1.04 -0.4048 0.8096
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Table S2 Simulation parameters 1

Property Formula values

Z
2 2 2 2 2 3 3

3 2
2 2 2 2 2 2 2 2 3 31 3 2 0bp ap b p bp abp b p b pZ Z Z

RT R T R T RT R T R T R T
                

     
           –

a   
2 2 22 0.50.45724 1 0.37464 1.54226 0.26992 1c

c
c

R Ta T
p

        –

b 0.07779 c

c

RTb
p

 –


2

2
h
mkT

 

346.626 10  J.sh  

2

267.307 10com kg 

2

273.32 10 kgNm
 
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