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Abstract 

In the present work, the thermodynamic, structural and dynamical properties of methane hydrate 

system were predicted by molecular dynamic simulations. Having knowledge of how 

methane/water system undergoes thermodynamic, structural and dynamical changes is practical, 

when methane hydrate is formed. So the aim of this work is to investigate the differences in the 

properties between two systems; methane/water and methane/water/hydrate systems. The results 

showed the thermodynamic properties of methane/water/hydrate system are lower than that of 

another one implying the hydrate structure is more stable and decreases the energy surface of 

system. The potential energy, density and MSD profiles were determined to distinguish the 

transition position and width of the interface of hydrate clathrate. Also, the diffusivity reduction 

proves that the molecular structure varied from liquid-like to the solid-like. A procedure was 

used to calculate the water/hydrate surface tension that is consistent with the previously reported. 

Finally, the comparison of oxygen-oxygen, carbon-carbon and carbon-oxygen radial distribution 

functions indicated that the heights of peaks increase and become narrow in methane hydrate 

system confirming the regular arrangement of methane and water molecules in the hydrate phase.  
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