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Abstract ; Molecular simulation measures molecular microstructures and calculate macroscopic properties of a given
system by using computer modelling technology. It can directly reproduce intermolecular interaction and chemical reaction
processes on molecular or even atomic level and is characterized by variable controllability, high operation efficiency,
short research cycle  high safety,and so on. The technique has been applied in petroleum geochemistry. This study briefly
summarizes the application and progress of molecular simulation in the following aspects: (1) the adsorption behavior of
coalbed methane, (2) the adsorption of shale gas and shale oil, (3) the construction of molecular indicators assessing
maturity of organic matters, (4 ) the establishment of molecular markers tracing subsurface petroleum migration
orientations; and (5) the mechanisms for hydrocarbon generation and oil cracking in reservoirs. The molecular simulation
technique has profound application prospects, and is playing a role of ever-growing significance, particularly in
unconventional petroleum exploration and research of hydrocarbon generation mechanism and petroleum migration and
accumulation in deep and ultra-deep reservoirs.
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Fig.4 Diagrams showing the molecular structures of carbazole (a), dibenzothiophene (b), and dibenzofuran (c)
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