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Kinetics of organic matter maturation and hydrocarbon generation
in overpressure environment
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Abstract: The effects of overpressure on organic matter (OM) maturation and hydrocarbon generation were studied by multiple pa-
rameter measurements. The differential responses of different maturity parameters to overpressure were found. Four hierarchies of
overpressure retardation on the thermal evolution of organic matter and hydrocarbon generation were recognized. (DAIl aspects of
OM maturation were retarded by overpressure. @T he thermal evolution of hydrocarbons and thermal degradation of hydroger rich
kerogens were retarded, but the thermal evolution of hy droger poor kerogen com ponents was not affected by overpressure. As a re-
sult, vitrinite reflectance was not retarded. @The thermal cracking of hydrocarbon w as retarded, while overpressure had little effect
on thermal degradation of kerogens. @O verpressure had no detectable effect on All aspects of OM maturation. The hierarchy of over
pressure retardation on the all aspects of OM maturation was the combined result of “ early’ overpressure, namely the overpressure
began to develop when the source rock was still immature, and the protracted maintenances of closed fluid system. Any case that o-
verpressure developed too late, or overpressure was too small to reach the threshold values, or overpressure fluid was frequently re-
leased, could give rise to the occurrence that overpressure had no detectable effect on All aspects of OM maturation.
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Table 1 Cases of overpressure retardation on organic matter maturation and hydrocarbon generation reported in the literatures
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Fig 1 Profiles of formation pressure, formation temperature and organic geochemistry for LD30-1-1 Well in Yinggehai Basin
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Table2 Measured vitrinite reflectance (R,) for LD30-1-1 Well in Yinggehai Basin
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Fig 2 The influence of the organic matter maturity on
the retarding effects of overpressure when

overpressure began to develop
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