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Abstract 
Mixed matrix membranes (MMMs) incorporating Metal-organic 
frameworks (MOF) into polymeric matrices show promising 
properties for several industrial applications, such as gas 
separation, water desalination and pervaporation among others. 
Especially in the field of gas separation, MMMs have attracted a 
great attention owing to their potential for merging the 
processability of polymers and the excellent selectivity of MOF 
materials. Therefore, understanding the MOF/polymer interface 
and gas transport through the MMMs is of significant importance. 
Here, we selected a series of MOFs, as fillers and use our 
previously developed computational methods to construct 
MOF/Polymer interfaces with the selection of both rigid and more 
flexible polymers. Subsequently, we performed Grand Canonical 
Monte Carlo and concentration gradient-driven molecular 
dynamics (CGD-MD) simulations to assess the thermodynamic 
and dynamic adsorption properties of these MMMs. Our 
simulations revealed that the distinct characteristic of polymer 
backbones result in different interfacial void regions. We 
evidenced that not only the size but also the shape of the 
interfacial voids region have eminent effects on the gas transport 
properties of the MMMs with respect to a selected range of 
molecules, e.g. CO2, N2 and CH4. Our results constitute an 
important step toward the rational design of MMMs with the 
optimal interfacial void size/shape to achieve the highest 
performance for the separation of industrially relevant gas 
separations.  
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