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Shale in Saline Lacustrine Basins in China
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Sinopec Exploration and Production Research Institute, Beijing 102206, China; 3. Wuxi Research Institute of Petroleum
Geology, Sinopec Exploration and Production Research Institute, Wuxi, Jiangsu 214126, China)

Abstract: Saline lacustrine basin shale oil, as an important type of continental shale oil and gas resources, undergoes hydrocarbon generation
processes regulated by multiple factors including sedimentation and diagenesis, exhibiting significant complexity and heterogeneity. Based
on a systematic investigation of geological characteristics of shales from typical saline lacustrine basins in China, combined with the
application results of experimental techniques such as closed—system MSSV (Microscale Sealed Vessel pyrolysis), semi—open—system hot—
press simulation, and organic sulfur analysis, this study comprehensively explores the genetic mechanism of differential hydrocarbon
generation in shales from Chinese saline lacustrine basins. The results indicate that saline lacustrine basin shales feature diverse lithofacies
and organic facies with strong heterogeneity, and the main source rock sequences generally possess medium—to—high organic matter
abundance, kerogen predominantly of Type I — Il 2, and a thermal evolution degree ranging from 0.7% to 1.3% Ro. The hydrocarbon
generation process of some typical shales presents distinct "double—peak oil generation" differentiation characteristics: shales in sulfate—type
lacustrine basins exhibit a "low—mature oil-mature oil" double peak, while those in alkaline carbonate—type lacustrine basins are
characterized by a "mature oil-high-mature o0il" double peak. Organic sulfur reduces the hydrocarbon generation activation energy of
kerogen through forming low—bond—energy C-S structures, thereby advancing the hydrocarbon generation threshold. Salt minerals, clay
minerals, volcanic minerals, and alkaline minerals regulate the hydrocarbon generation pathways and product composition through organic—

inorganic interactions such as catalytic reactions, hydrogen supply, and saponification reactions. Through the innovation of experimental
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techniques and the deepening of genetic mechanisms, dynamic simulation of hydrocarbon generation from microscopic compounds to

macroscopic geological processes has been realized, providing key technical support for hydrocarbon generation kinetic modeling, resource

potential evaluation, and "sweet spot" interval prediction of saline lacustrine basin shales. This study is of great significance for improving

the theory of continental shale hydrocarbon generation and guiding the efficient exploration and development of continental shale oil and gas..

Keywords: shale oil; hydrocarbon generation mechanism; experimental techniques; organic sulfur; organic—inorganic interactions
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Fig. 2 Polarizing microscope images of typical rocks in saltwater lacustrine shale
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Fig. 3 TOC distribution and average value of continental shale oil exploration strata
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Fig. 5 Relationship between organic sulfur index and hydrogen

index in the pyrolysis of typical lacustrine shale
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