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1. Background



Sher, M. S. A. et al. Adv. Sci. 2020, 7, 2001946.
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1.1 Methane Facts 



1.4 MIL-101 Adsorbent

Wee, M.G.V., et al. Adv. Mater. Interfaces, 10: 2300065.
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SBET = 3000 – 4000 m2 g-1
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size

VPore = 1 – 2 cm3 g-1
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1. How is the adsorption behavior of single-component CH4 and N2 in MIL-101?
2. How is the adsorption behavior of two-component CH4 and N2 in MIL-101?
3. Are the one-component and two-component adsorption behaviors related?
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2. Results and 
Discussion



2.1 Simulation Validation
- Pure gases - Binary Mixture



2.2 CH4 RDF

❑ C=C double bond in MIL-101 plays a dominant role in the adsorption of CH4.

❑ Cr and O atoms have obvious adsorption effects on CH4.
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2.2 N2 RDF
❑ RDF spectra of Cr, O, C and

F for N2 are very similar

to that for CH4. 

❑ This suggests that the 

adsorption behavior of N2

and CH4 is influenced by 

similar atomic sites within 

the MIL-101.

❑ The peaks of each atom for 

CH4 are higher than those 

for N2. 



2.3 2D Density Distribution Profile (CH4) 

❑ CH4 is mainly distributed in pentagonal windows and the large and medium cages. 
❑ The place with the highest density of CH4 is on the edges of the pentagonal window connecting the large and medium cages.



2.3 2D Density Distribution Profile (N2) 

❑ N2 molecules are relatively uniformly distributed on the edges of the pentagonal and triangle windows and the small cages of the 
tetrahedron.



2.6 2D Density Distribution Profile 
(Binary Mixture) 
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600 N2, 200 CH4
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❑ The increase in N2 molecules does not affect the 
distribution of CH4 molecules. 

❑ CH4 molecules are agglomerated in large and medium-
sized cages. 

❑ N2 molecules tend to distribute on the edges of large and 
medium-sized cages and windows, and also appear in the 
small cavity.



3. Conclusion
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Ongoing Work
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