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Table S1. Atomic positions and effective charges in the unit cell. 

Atom x (nm) y (nm) z (nm) q (e) 

O 0.264 0.0 0.328 −0.8 
O 0.132 0.228 0.328 −0.8 
O 0.396 0.228 0.328 −0.8 

O (OH) 0.0 0.0 0.106 −1.7175 
H (OH) 0.08815 0.0 0.1434 0.7175 

Si 0.264 0.152 0.273 1.2 
Si 0.0 0.305 0.273 1.2 
O 0.264 0.152 0.106 −1.0 
O 0.0 0.305 0.106 −1.0 
Al 0.44 0.152 0.0 3.0 
Al 0.44 −0.152 0.0 3.0 
O 0.0 0.457 0.328 −0.8 
O 0.396 0.685 0.328 −0.8 
O 0.132 0.685 0.328 −0.8 

O (OH) 0.264 0.457 0.106 −1.7175 
H (OH) 0.35215 0.457 0.1434 0.7175 

Si 0.0 0.609 0.0.273 1.2 
Si 0.264 0.762 0.273 1.2 
O 0.0 0.609 0.106 −1.0 
O 0.264 0.762 0.106 −1.0 
Al 0.704 0.609 0.0 3.0 
Al 0.704 0.305 0.0 3.0 
O 0.088 0.914 −0.328 −0.8 
O 0.22 0.686 −0.328 −0.8 
O −0.044 0.686 −0.328 −0.8 

O (OH) 0.352 0.914 −0.106 −1.7175 
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Table S1. Cont. 

Atom x (nm) y (nm) z (nm) q (e) 

H (OH) 0.26385 0.914 −0.1434 0.7175 
Si 0.088 0.762 −0.273 1.2 
Si 0.352 0.609 −0.273 1.2 
O 0.088 0.762 −0.106 −1.0 
O 0.352 0.609 −0.106 −1.0 
O 0.352 0.457 −0.328 −0.8 
O −0.044 0.229 −0.328 −0.8 
O 0.22 0.229 −0.328 −0.8 

O (OH) 0.088 0.457 −0.106 −1.7175 
H (OH) −0.00015 0.457 −0.1434 0.7175 

Si 0.352 0.305 −0.273 1.2 
Si 0.088 0.152 −0.273 1.2 
O 0.352 0.305 −0.106 −1.0 
O 0.088 0.152 −0.106 −1.0 

Mg 
Na+ 

0.704 
 

0.609 
 

0.0 
 

2 
1 

The total potential of COMPASS force field is described by the equation 
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(A1)

where the equation consists of two parts, which were bond terms include bond stretching term (b), angle 

bending term (θ), torsion angle term (φ) and out-of-plane bending term (χ) and nonbond terms, namely 

a LJ-9-6 function for the van der Waals (vdW) term and a Coulombic function for an electrostatic 

interaction, described by the following equations 
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Figure S1. The adsorption isotherm of methane in 1.0 nm MMT pores with different 

forcefields. (a) Without cation exchange structure and (b) with cation exchange structure. 
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