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GCMC simulations
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Validation of GCMC in bulk conditions
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𝑃 =
𝑅𝑇
𝑣 − 𝑏

−
𝑎α

𝑣! + 2𝑏𝑣 − 𝑏!

q Peng-Robinson (PR)-EOS*

**Peng, D.Y. and Robinson, D.B. Ind. Eng. Chem. Fundam. 15: 59-64, 1976.
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q Soave-Benedict-Webb-Rubin (SBWR)-EoS

Fugacity coefficient (FC), 𝝋, and fugacity, 𝑓, :
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Fugacity coefficient (FC), 𝝋, and fugacity, 𝑓, :

*Soave, Giorgio S. Fluid Ph. Equilib. 164.2: 157-172, 1999.
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Validation of GCMC in bulk conditions

A pure CH4 system
of a 5*5*5 nm3 box with 

periodic boundary conditions

(TraPPE-UA force field)
(nvt ensemble + GCMC)
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Pure-fluid box with full periodic boundary condition 
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Adsorption in irregular nanopores
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Density profiles from GCMC-
MD simulations
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Lattice Boltzmann method
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𝑭 = − E𝜌∇𝜇 + 𝑐(!∇𝜌

q LB free energy model

𝜇	is chemical potential, $𝜌 is mole density

−$𝜌∇𝜇	is the physical thermodynamic driven force， ∇𝜇 = 𝑅𝑇∇ln𝑓 at constant T (R is 8.314 J /mol/K)

𝑐23∇𝜌 is used to cancel the ideal gas pressure induced by the collision-streaming process of the LBE.
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𝑭 = − E𝜌∇𝜇 + 𝑐(!∇𝜌

q LB free energy model

𝜇	is chemical potential, $𝜌 is mole density

−$𝜌∇𝜇	is the physical thermodynamic driven force， ∇𝜇 = 𝑅𝑇∇ln𝑓 at constant T (R is 8.314 J /mol/K)

𝑐23∇𝜌 is used to cancel the ideal gas pressure induced by the collision-streaming process of the LBE.

Lattice Boltzmann method
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q Soave-Benedict-Webb-Rubin (SBWR)-EoS

Fugacity, 𝑓, :
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Force schemes in LB
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General	form	of	calculating	𝛻𝜇
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Summary

EOS fugacity GCMC Density profiles

LB
(nano-slits)

LB
(networks)LB parameters

Intermolecular force

q Bridging adsorption behavior of confined methane across scales 
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