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Modelling of nanoscale complexes containing molybdenum disulfide
Mikheenko Evgenii
MoS2 and graphene MoS2 compounds exhibits similar properties as noble metals and excellent catalytic behavior in several reactions, especially for hydrodesulfurization(HDS) and hydrogenation (HYD).From this perspective deeper knowledge on the MoS2 cluster geometry and their electronic structure are required. The present work is focused on structure and properties of graphene, graphene oxide interaction, bulk form of MoS2, clusters of (MoS2)n(with n = 1, …, 7) and interactions between single layer of graphene oxide  and molecule of MoS2. The aim of the present work is the theoretical study of properties,  such as the optimized geometry, electronic density distribution, energy of formation and gap between the highest occupied  and the lowest unoccupied molecular orbitals (the HOMO-LUMO gap). The calculations have been carried out using density functional theory (DFT) method applying the B3LYP and PBE hybrid exchange-correlation functional and 3‑21G, 6-311G basis set employing the GAMESS program package. The results of cluster calculations in case of MoS2 have been compared with the bulk one calculated using the Full-Potential Linearized Augmented Plane Wave method employing the Wien2k program package.
	Were modeled different variants compounds of MoS2. The calculation results showed the crystalline form of the equilibrium geometry of the bulk phase MoS2 which confirmed earlier studies. In the case of small clusters (MoS2)n had received information on the structure of clusters for n = 1 .. 5. Band calculations of graphene - MoS2 have shown that this system is unsustainable. Cluster calculations MoS2 molecule interaction with graphene have shown that the resulting complex is weakly bound. Modeling system graphene oxide - MoS2 showed that the presence of defects in graphene plays a key role in the formation of clusters on the surface of MoS2.
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