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Evolutional characteristics of the kerogen molecular structure during the low-mature stage:
An infrared spectra analysis
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Abstract: To study the kerogen macromolecular structure changes during the formation of low-mature gas, the
pyrolysis experiments of the kerogens from the Jurassic coal and carbonaceous mudstone of the Badaowan
Formation in the Turpan-Hami Basin at different heating rates and the Fourier Transform Infrared Spectroscopy
(FTIR) analysis of the simulated residuals at different heating temperatures were carried out. The results show that
as temperature increases, the aromatic structures gradually experience a condensation process while the oxygenic
functional groups on the aromatics are gradually cracked out, and the small molecule aliphatic hydrocarbons of the
carbonaceous mudstone kerogen are a little reduced. The low-mature gas in the Turpan-Hami Basin is mainly
derived from the oxygenic functional groups on the aromatics—carboxylic and methoxy, and from the short
aliphatic chains of the carbonaceous mudstone kerogen. The reason why the low-mature gas is mainly generated
from type III kerogen is revealed from the perspective of kerogen structure in this paper.
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FTIR spectra of coal (a) and carbonaceous mudstone (b) kerogens at different heated temperatures
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Fig.2 Variance in the parameters Iy, Iy of coal kerogen with heated temperatures (a, b) and R° (c, d)
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Fig.4 Variance in the parameters Iy;; [y of carbonaceous mudstone kerogen with heated temperatures (a, b) and R°(c, d) (the legend shown in Fig.2)
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Fig.6 Variance in the parameter I, of carbonaceous mudstone kerogen with heated temperatures (a) and R° (b) (the legend shown in Fig.2)
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