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1. Introduction. Thinner membranes typically have higher selectivity. Therefore, from this standpoint, the most

effective are ultrafine membranes. In recent years, it has become possible to obtain graphene-like materials with

regular pores [1−4]. Boron nitride as the closest isoelectric analogue of carbon forms numerous polymorphic

modifications. If to synthesize a graphene by vapour deposition and use it as a substrate in a combination with a

metal base, it is possible to obtain boron nitride with regular pores from nitrogen and boron vapours on such a

combined substrate.

2. Results and discussion. Within the frames of the work, the authors carried out computer simulation of methane

and ethane molecules passage through regular pores in the 2-D material of boron nitride using the model of

atommolecular interactions and the standard potential of molecular bonds. Regular pores obtained while

synthesising the material by the method of epitaxy were tested in terms of helium atoms, methane and ethane

molecules passage. Normally, any membrane shows helium selectivity, but in this case, when testing both single-

layer and multi-layer membranes, the advantages of passing helium atoms, compared to methane molecules, were

not revealed. The latter circumstance is due to the high energy of interaction between boron and methane in which

the CH4 molecules literally “fall” into potential wells of the porous layer. Regular pores resulting from synthesis

of the material allow selecting a conditional tunnel with mirror reflection conditions on its side faces. This, in turn,

allows concentrating on a local regular portion of the membrane surface while performing calculations, as well as

determining the areas of molecules and atoms accumulation (sorption zones). To describe motions of polyatomic

molecules, the Euler's approach was used. It showed that ethane molecules which are not compact, compared to

methane particles, when approaching the structure, acquire intensive rotations and always touch the boundaries of

the pore space with their hydrogen atoms and then bounce off the structure. As a result, they do not pass through

the pores of twelve distant atoms of the structure.

3. Conclusion. Thus, the strong effect of boron atoms located on the surface of the structure on methane molecules

encourages their penetration through the layer of porous boron nitride in the same way as in the case of light,

extremely compact, poorly polarizable particles of helium. At the same time, molecular constructions C2H6 do not

pass into pores of a given size because of their dimensions. Therefore, membranes of porous boron nitride

considered in the work have extremely high separation selectivity in terms of methane/ethane mixtures.
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