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Research progress in coking mechanisms and influencing factors during direct
coal liquefaction
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('State Key Laboratory of Coal Conversion, Institute of Coal Chemistry, Chinese Academy of Sciences, Taiyuan 030001,
Shanxi, China; > University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Direct coal liquefaction (DCL) is an important route for converting coal into liquid fuels, whereas coking
remains one of the main challenges for the stable and economic operation of reaction units. Existing studies indicate
that coking is essentially governed by the imbalance between free radical formation and effective hydrogen
stabilization. This imbalance leads to the accumulation of heavy intermediates, aromatization, and eventually
resulting in coke deposition. Therefore, this review examines the coking phenomenon in DCL by linking raw coal
structure, heavy—intermediate evolution, the competition between free radical reactions and hydrogen supply, and
coke formation and deposition. In addition, the roles of coal properties, solvent performance, catalyst systems, and
operating conditions are discussed, with typical characterization and evaluation methods summarized. Effective
suppression of coking can be achieved by optimizing the hydrogen supply system, enhancing H, activation and
active hydrogen transfer over the catalyst, promoting the timely upgrading of heavy intermediates, and matching

process parameters such as temperature, hydrogen pressure and residence time. Future work should strengthen the
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quantitative analysis of free radical formation and hydrogen transfer, clarify the key control steps of the evolution of

heavy intermediates into coke deposits, and develop cross—scale coking suppression methods for process regulation.

Keywords: liquefaction; hydrogenation; free radicals; solvents; coking; process control
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Fig.1 Development history of direct coal liquefaction
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Table 1 Main influencing factors and key concerns of coking during direct coal liquefaction
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