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Hydrocarbon-generating thermal simulation of uranium-bearing minerals

LI Bin', MENG Zi-fang®, XIA Bin’, SONG Yan' and LI Xiang-bo’
(1. Research Institute and Central Laboratory of Petroleum Exploration and Development, PetroChina, Beijing 100083, China;
2. Lanzhou Oil and Gas Center of Beijing Institute of Geology and Geophysics, Chinese Academy of Sciences, Lanzhou 730000, China;
3. Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, Guangzhou 510640, China)

Abstract: Based on the thermal simulation method of closed container with water, the authors studied experi-
mentally characteristics of hydrocarbon-generation composition and volume, and probed into the effect of urani-
um-bearing minerals on the hydrocarbon process. It is suggested that the volumes of gaseous and liquid hydrocar-
bon obviously increase after the addition of uranium-bearing minerals as catalyzer to mudstone and coal samples.
The gaseous hydrocarbon yield of the coal samples increases by 34 % on average, and mudstone samples by 30 %
or more. The liquid hydrocarbon productivity shows that the uranium-bearing minerals promote the liquid hy-
drocarbon yield of mudstone and coal samples. It is found that the regular increase of saturated hydrocarbon and
arene is obvious during the high temperature stage with uranium-bearing minerals as catalyzer, as is shown by
analyzing the composition of chloroform asphalt ‘A’ of mudstone. The authors have reached the conclusion that
the high polymerization is increased with the evolution of arene and the non-hydrocarbon and asphalt, and even
the insoluble matters can be transformed into saturated hydrocarbon. A comprehensive study shows that the ra-
dioactive uranium plays an active role in hydrocarbon generation.
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Table 1 Characteristics of geochemical parameters of coal samples
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Table 2 Results of thermal hydrocarbon gas generation
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Fig. 1 Hydrocarbon-generation curves of thermal simulation
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Fig. 2 Simulated gaseous components and total hydrocarbon volume versus temperature variation curves
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Table 3 Volume fraction and temperature of composition of thermal hydrocarbon-generation normal butane-isobutane
T + + + +
320 0.65 1.396 0.65 1.286 0 0 0 0
370 1.52 2.84 1.3 2.7 1.35 2.92 0 0.794
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Fig. 3 Curves of volume fraction and temperature of thermal hydrocarbon-generation
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Table 4 Productivity of liquid hydrocarbon-generation o~
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Fig. 4 Curves of productivity of liquid hydrocarbon-generation of coal and mudstone with the addition of uranium-bearing minerals
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Fig. 5 Curves of hydrocarbon generation at different temperatures of mudstone and coal with the addition of uranium-bearing minerals
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