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Organic matter occurrence and hydrocarbon generation in shale
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Abstract: The microscopic features of various shales showed that sedimentary organic matter and minerals mainly exist
as an “enriched organic matter and mineral aggregation” or “lean organic matter and mineral matrix”. The simulations
of hydrocarbon generation and expulsion in shale indicated that the difference of organic matter occurrence in shale
controlled hydrocarbon generation and primary migration. Due to the heterogeneous distribution of “enriched organic
matter and mineral aggregation” the hydrocarbon generated expelled and preserved at different stages showed
different occurrence and migration features. When maturity ranges from 0.6%-1.0% R, oil is free or absorbed in the
“enriched organic matter and mineral aggregation”. Poor liquidity restricts exploration potential. When R, ranges from
1.0%—1.3% it is more favorable for shale oil exploration. The content of “enriched organic matter and mineral
aggregation” determined the gas potential in shale during the high evolution stage. In view of the heterogeneity of the
microstructure of sedimentary organic matter and inorganic minerals in source rocks the generation expulsion and

retention of oil and gas should be regarded as a united process when exploring for shale gas.
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Fig.1 Microstructural features of organic matter in immature or low-mature shale
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Table 1 Geochemical characteristics of source rocks for PVT simulation experiments

R,/% w(TOC) /% Iy/(mg+g™)

24 Eh, 0.5 4.55 763 |
20 Es, 0.62 3.93 592 I
1 Kibd, 0.56 3.45 505 I,
-8 R 0.36 6.40 578 I,
215 Eh, 0.66 2.56 600 I,
-3 R 0.42 2.29 466 I,
-6 R 0.46 0.89 130 I
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Fig.2  Evolution model of shale oil and gas generation expulsion and retention
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Fig.3 Oil discharge curves of different types of shale
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Fig.4 Oil and gas generation process of organic matter in different types of shale
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