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Abstract In order to study the physical and chemical influence of formation water on the maturation processes of hydrocarbon
source rocks in nature, researchers have used hydrous pyrolysis experiments under different conditions, analyzing the yield
of hydrocarbon products, aqueous medium and stable isotope changes of hydrocarbon products. They have proved that the
aqueous medium had different degrees of influence on the formation of hydrocarbon products. This paper summarizes and
compares the previous simulation experiments results. As the thermal evolution of hydrocarbon source rocks in a sedimentary
basin environment is a relatively low temperature and long process (generally lower than 200 °C), laboratory conditions cannot
completely reproduce this geological process. Therefore, this article emphasizes the causes behind the similarities and differences
of conclusions drawn under different thermal simulation conditions, especially comparing results from natural sedimentary basins
and laboratory experiments, and discusses the significance and limitations of conclusions drawn from laboratory experiment data,
so as to better understand the influence of the aqueous medium on hydrocarbon generation in hydrocarbon source rocks.
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Table 1 Methane yield and hydrogen isotope data of simulation
experiment
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Fig. 1 Methane yield and hydrogen isotope change in hydrous and anhydrous experiments



KSR A S L ) B — A2 MR

257

330-°CI2:h s Giptsanria
Fe7K

350°C 72 h
Tk

B2 NEERREETHENEBERETITRERNEMKRLE

330°C 72 h
K

350 °C 72 h
&K

Fig. 2 Photomicrographs taken with a binocular microscope of rock-chip surface perpendicular to bedding fabric of recovered

rock from anhydrous experiments
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Table 2 Yield and hydrogen stable isotope ratios of methane liberated at 100 °C, 140 °C, and 200 °C
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Table 3 250 °C, 300 °C thermal simulation experiment gas production and hydrogen isotope composition
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Table 4 The hydrogen stable isotope value of methane released by the sample heated at 330 °C and the percentage of hydrogen

supplied by water
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in methane in total gas eaters at different heating temperatures
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