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Abstract: Compared to other fossil resources, coals are more rich in aromatic rings, especially condensed aromatic
rings, and are thereby very important raw materials for obtaining many pure aromatics, especially pure condensed
aromatics, which have many very important applications and are hence highly value—added. A series of advanced
functional macromolecular species and polymers can be synthesized to form an industrial chain for strongly
promoting the high—quality development of our country. However, using coals as raw materials to efficiently obtain
the pure aromatics faces huge challenges due to the complex compositional structures of coals. Facing the
challenges, one of the crucial steps is to understand the compositional and structural features of organic matter in
coals at the molecular level, and based on the understanding, soluble organic mixtures which are rich in condensed
aromatics with relatively simpler composition could be obtained in high yields by precisely cutting the organic
matter in coals, while the "sharp scissors" to precisely cut the organic matter in coals are high concentration of
active hydrogen species formed by the interaction of molecular hydrogen with highly active catalysts. Another
crucial step is to elaboratively separate the resulting soluble organic mixtures to obtain pure organic compounds,
especially pure condensed aromatics in high yields. Based on our previous work, this paper focuses on how to meet
the challenges faced on the value—added utilizations of coal resources, including how to understand the
compositional and structural features of organic matter in coals, how to precisely cut the organic matter and how to
elaboratively separate the resulting soluble organic mixtures. In this paper, the development prospects for the value—

added utilizations of coal resources are also outlooked in terms of the high—quality development of our country.
Keywords: organic matter in coals; condensed aromatic rings; precise cutting; elaborative separation; value—added

utilization
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Fig. 1 Sketch of the distribution of organic and inorganic

matters in coals
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Fig. 2 Flowchart of fractional extraction and separation according to density difference
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