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Infrared spectra evolution of crude oil under pyrolysis and its controlling factors
LIU Botong"**,CHENG Peng''*, GAI Haifeng'*,ZHOU Qin'*, LI Tengfei'*, TIAN Hui'"

(1. State Key Laboratory of Organic Geochemistry , Guangzhou Institute of Geochemistry, CAS, Guangzhou, Guangdong 510640, China;
2. Center for Excellence in Deep Earth Science, CAS, Guangzhou, Guangdong 510640, China; 3. University of Chinese Academy of Science ,
Beijing 100049, China)

Abstract: Infrared spectra of crude oils can indicate information of various molecular groups, which is of great potential
to identifying the genetic type and thermal evolution degree of crude oil. In this study, pyrolysis experiments are
performed on two immature crude oil samples from different organic facies, to preliminarily investigate the infrared
spectra evolution of crude oils under pyrolysis and its controlling factors. The results indicate that the infrared spectra
evolutions are similar for the two oil samples and can be approximately divided into two stages with the increase in oil
cracking extent. At the early stage with experiment temperatures of lower than 370 “C, the A, /A, value of cracking oil
varies slightly, while the 4, and A, /A, values progressively decrease. This is due to some compounds with a weak
thermal stability undergoing debranching during this stage, which results in an increase in saturated hydrocarbon content
and decrease in the ratio of aromatic/saturated hydrocarbons. At the later stage with experiment temperatures of over
370 °C, the A, /Ay, A, and A, /A, values of oil samples significantly increase mainly due to the compounds with long

molecular chain structures significantly cracked into compounds with short molecular chain structures, causing an

increase in the A, content. Meanwhile, the aromatization degree of the compounds is significantly enhanced at this

stage, which results in an increase in aromatic hydrocarbon content as well as the ratio of aromatic/saturated

hydrocarbons. There are still some differences in the infrared spectral parameters between the two oil samples during the
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oil cracking process, especially at the early stage. Therefore, cross plots of infrared spectral parameters, such as the

plot of A, 3/AcA, /AL > can be used to classify the types of crude oils and identify their thermal maturity.

Key words: extent of thermal cracking, infrared spectra, content of aromatics, content of saturates, pyrolysis

experiment, crude oil
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Table 1 Geological and geochemical parameters of the crude oil samples applied for pyrolysis experiments
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FE BHEE SRR A o
G I TR /m H 2 &E{C (50°C)  RM AHH O olegH U e Co i
(grem™) . 2 S/(S+R)
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WCI9IN WCI19-IN-1 2019 ~2045 HHgEkit4l 0.8670 0.10 TR CEEBAY 0.00  0.10 0. 67 0.05 0.36
QHI8  QHI8-1-2 1214~1219 HHgEkiT4l 0.9138 0. 06 FFom ERMIAE? 0.12 0.30 0.70 0.06 0.42
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Table 2 The extents of thermal cracking, group compositions and infrared spectral data of the pyrolytic oils

at different temperatures
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300 0.74 20.93 50.19 13.82 11.45 24.54 0.28 0.74 0.08 0.03 0.03 0.15 1.54 0.77 0.50 2.31 0.06
330 0.87 23.19 51.97 13.60 9.39 25.04 0.26 0.95 0.08 0.02 0.02 0.13 1.52 0.73 0.48 2.24 0.06
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Fig. 2 Change of the relative contents of group composition and the aromatic/saturated hydrocarbon ratios with the extent

of thermal cracking
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