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Simulation of Xe Adsorption into UiO-66 Crystal by 
Grand Canonical Monte Carlo Method
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Grand Canonical Monte Carlo(GCMC) simulations have probabilities for the 

addition, removal, and movement of particles in given system. And then, use those 

probabilities to determine behaviors of the particle through Monte Carlo 

simulations. 

Each Probability can be calculated as following, while Λ =
h2

2πmkbT
and β =

1

kbT
[1].

Insertion ∶ P N → N + 1 = min 1,
V

Λ3 N + 1
eβ μ−ΔU

Removal ∶ P(N → N − 1) = min[1,
Λ3N

V
e−β μ−ΔU ]

[1] Y.R. Tao , G.H. Zhang , H.J. Xu (2022) Grand canonical Monte Carlo (GCMC) study on adsorption performance of 
metal organic frameworks (MOFs) for carbon capture

ΔU is calculated by sum of Lennard-Jones potential, which is the interaction energy 

between inserting particle and other particles already exist in system. And μ can be 

calculated by partial pressure of target gas with Gibbs free energy.
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