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Abstract

Oil shale, a sedimentary rock rich in organic matter, holds a significant strategic position in the global
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energy supply system as an important unconventional energy resource due to its abundant reserves
and widespread distribution. With the gradual depletion of traditional petroleum resources and the
continuous growth of energy demand, the development and utilization of oil shale have garnered in-
creasing attention from numerous countries. This paper systematically reviews the research progress
in various aspects, such as the characteristics of oil shale resources, exploration and development
technologies, pyrolysis conversion mechanisms, economic evaluations, and environmental impacts.
It focuses on analyzing the formation conditions of oil shale, the evolution laws of pore structure, and
the characteristics of organic matter. It also elaborates on the current development status and appli-
cable conditions of major development technologies such as surface retorting and in-situ conversion.
Furthermore, it summarizes the influence mechanisms of factors such as temperature, heating rate,
residence time, and particle size on the distribution of pyrolysis products. Simultaneously, it discusses
potential issues such as groundwater pollution, atmospheric pollution, and solid waste that may arise
during the development of oil shale, and summarizes corresponding environmental control measures.
Lastly, it provides an outlook on the development direction of efficient and clean exploitation of oil
shale resources, aiming to offer references for the rational development and comprehensive utiliza-
tion of oil shale resources.
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