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Abstract: Kerogen type is a key factor controlling the nature of hydrocarbon generation products. The Benxi Formation
in the Ordos Basin contains coal seams with Type Il and Type II ; kerogens, representing an important target for deep
coalbed methane exploration in ChinaThe chemical structure basis underlying the significant differences in hydrocarbon
generation potential between these two kerogen types, however, remains poorly constrained. This knowledge gap
hinders a deeper understanding of the hydrocarbon generation mechanisms and resource potential. This study
systematically characterized the chemical structural differences between Type Il > and Type Il kerogens in low-maturity
coal rocks from the No. 8 coal seam of the Benxi Formation using integrated analytical techniques, including total
organic carbon (TOC) analysis, Rock-Eval pyrolysis, organic elemental analysis, organic petrology, solid-state *C

nuclear magnetic resonance (*CNMR) , Fourier transform infrared spectroscopy (FTIR) , and X-ray photoelectron
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spectroscopy (XPS). The research results revealed that although both kerogen types are dominated by aromatic carbon
skeletons, they differ markedly in structural composition. The Type II 2 kerogen features a higher hydrogen-to-carbon
(H/C) atomic ratio, abundant aliphatic structures, and long-chain methylene groups (-CH,~) , indicating strong
potential for liquid hydrocarbon generation. In contrast, the Type Il kerogen is characterized by a high proportion of
aromatic carbon, abundant aromatic clusters, oxygen-containing functional groups (C—0) , and methyl structures
(=CH,) , suggesting a tendency for gaseous hydrocarbon generation. On this basis, two-dimensional visualized
molecular structural models (Type II2: Cis6H217030N3S; Type Il : C17sH157020N3S2) were constructed, followed by the
establishment of structurally reliable three-dimensional aggregated models for the kerogens, providing a structural basis
for understanding the fundamental chemical structural differences between the two kerogen types.

Key words: molecular model, chemical structure, kerogen, coal rock, Benxi Formation, Carboniferous, Ordos Basin
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Structural unit division (a) and composite stratigraphic column (b) of the Ordos Basin (modified after reference [3])
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Table 1 Basic geochemical characteristics of coal rock samples HDG and Huo10 from the Ordos Basin
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Fig. 2 Organic petrographic characteristics of different kerogen types and mineral compositions in the Benxi Formation, Ordos Basin
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Fig. 4 FTIR spectra and peak fitting of different kerogen types in the Benxi Formation, Ordos Basin
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