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Terahertz spectral characterization and evaluation of oil shale

Liu Xuecong', Zhao Kun'?
(1.College of Automation, China University of Petroleum (Beijing), Beijing 102249, China; 2.Department of Materials Science and
Engineering, China University of Petroleum (Beijing), Beijing 102249, China)

Abstract: Hydrocarbons in oil shale are significant for the output of fossil fuels and petrochemical materials; thus,
the oil yield characterization is of great significance for efficient utilization and commercial exploitation of these
resources. Despite kerogen's importance as organic matter produced from oil shale, its pyrolytic degradation
mechanism remains unexplored. As the potential demand for oil shale utilization increases, identifying the physical
relationship between pyrolysis degradation and temperature for kerogen becomes all the more important. And
properties of kerogen at both the atomic and micron scales remain unexplored under non-destructive conditions. In
this work, based on the self-developed terahertz (THz) time-domain wave analyzer, we realize the characterization
of the distribution and content of organic matter in oil shale. In this paper, the kinetic process of kerogen pyrolysis
was elucidated, the characteristic frequency of kerogen in terahertz band was determined, and a new idea of oil
shale as a functional material was proposed.

Keywords: Oil shale; Kerogen; Terahertz; Pyrolysis; Fingerprint; Absorption coefficient
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