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Computational investigation of the interactions 
involved in the adsorption of CH4, CO2 and C2H2
onto MIL-53(Al) and derivatives
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• CO2 capture and sequestration is currently a very active 
research area.

• Various analogues of MIL-53 with different metals are 
possible with different functionalities.

• MIL-53(Al) has been shown to adsorb CO2, C2H2 and CH4.

• We are aiming to understand the fundamental 
interactions driving the adsorption.
• Using CASTEP and Sorption Tools in Materials Studio 2020
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Introduction to MIL-53(Al)
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Gas adsorption
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• Max loading 12 CH4

CH4

• Max loading 8 CO2

CO2

• Max loading 8 C2H2

C2H2
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Density of States
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• Band gap:

• 0 CH4 : 3.306 eV

• 12 CH4 : 3.289 eV

CH4

• Band gap:

• 0 CO2 : 3.306 eV

• 8 CO2 : 3.256 eV

CO2

• Band gap:

• 0 C2H2 : 3.306 eV

• 8 C2H2 : 3.311 eV

C2H2
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Interactions leading to adsorption
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CH4CO2C2H2

-1 eV

-6 eV
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Functionalised MIL-53(Al)
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NH2-terephthalate NO2-terephthalate

C2H2

CO2


