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A vitrinite reflectance kinetic model with the effect of pressure integrated

Zhou Bo and Yun Jinbiao

( Exploration and Production Research Institute ,SINOPEC , Beijing 100083, China )

Abstract ; Available lab and drilling data reveal that the effect of pressure upon the evolution of organic matter
could not be fully described with a general model. In formations under normal pressure, organic chemical reac-
tions follow the first-order reaction kinetics. In contrast, formations under overpressure act as semi-closed sys-
tems,in which the hydrocarbons generated from organic matter could not be expulsed in time and a chemical
equilibrium is eventually reached when the amount of reaction product increases to a critical state. The pressure
exerts its influence upon the evolution of organic matter through affecting the shifting of chemical equilibrium in-
stead of changing the frequency factor of the chemical reaction. Therefore , organic matter evolution under over-
pressure is the result of temperature and pressure affecting the shift of chemical equilibrium. What can be de-
rived from this observation is that it is pressure itself that does the works not the overpressure. What the over-
pressure does is to provide a semi-closed system for chemical reactions. Formation pressure controls the shift of
chemical equilibrium to manipulate the thermal evolution of organic matters. The new model then was applied to
actual petroliferous basins to simulate the evolution pattern of organic matter in a single well. A comparison of
the modeled results with the real maturity data reveals that the model matches well with the real evolution of or-
ganic matter, confirming the effectiveness of the model.
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Fig. 1 Temperature, pressure and thermal evolution profile of organic matter in the Yinggehai Basin
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Fig. 2 Vitrinite reflectance vs. depth from the well

Peng-4 in the Junggar Basin
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Fig. 3  Schematic diagram showing the maturing process of

organic matter under hydrostatic pressure and overpressure
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