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The FTIR Study on Structure Changes of Coal Kerogen in the Maturation Process

LI Yan'??, WANG Yunpeng', ZHAQO Chang-yi*, LU Jialan'
1. SKLOG, Guangzhou Institute of Geochemistry , Chinese Academy of Sciences, Guangzhou 510640, China;
2. Xi’an Institute of Geology and Mineral Resources, Xi’an 710054, China;
3. University of Chinese Academy of Sciences, Beijing 100049, China;

4. Research Institute of Petroleum Exploration and Development, PetroChina, Beijing 100083, China

Abstract : To recognize the impacts of different extraction methods in structure changes of coal kerogen in maturation
processes, Fourier transform infrared spectroscopy (FTIR) was used to study the chemical structures of kerogen
from a Jurassic coal in the Kuga Depression, Xinjiang at different temperatures after dissolved hydrocarbons had
been extracted by three different methods. The results indicate that kerogen is composed by aliphatic structures,
aromatic structures and heteroatomic compounds. As temperature increasing, the heteroatomic compounds and ali-
phatic structures are gradually separated out while the aromatic structures gradually experience a condensation
process. By comparing the chemical structures of kerogens of three series, our study shows that the initial hydro-
carbon yields from the different extraction methods determine the FTIR indices of the kerogens. In addition, it is
suggested that the kerogen types change from type [ll, to [ll, with the decreasing of hydrocarbon generation levels.
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Table 2 The IR spectrum areas of kerogensamples

at different temperatures in different series

/ C Agp Ac Af Ag Ag An

A0 25  0.019 0.01 0.14 0.013 0.04 0.063

S00°t Al 250 0.014 0.01 0.162 0.012 0.045 0.06

S30°C A2 300 0.031 0.019 0.281 0.014 0.069 0.101

i - T r . . A3 350 0.008 0.002 0.067 O 0.0l 0.025
00 30005 E BEGHENEES Y =00 100 9 A4 380 0.006 0.004 0.043 0.001 0,007 0.022
¥ El/em A5 420 0.007 0.003 0.083 0.002 0.003 0.023

A-AFIR.BBRN,.CC RN A6 460  0.005 0.002 0.079 0.002 O  0.023

AA BB .CC A7 500 0.013 0.013 0.03 0.003 O  0.022

I AB C A8 530 0.004 0.002 0.028 0.001 0  0.017

. . BL 250 0.039 0.021 0.136 0.017 0.042 0.078

Fig. 1 Micro-FTIR spectra of kerogen samples - 500 0.006 0.014 0.12 0,020 0.03 0.076

at different temperatures in A,B and C series B3 350 0.008 0.005 0.132 0.012 0.017 0.075
160°C . ] B4 380 0.006 0.007 0.123 0.028 0.013 0.045

B5 420 0.005 0.004 0.086 0.013 0.01 0.127

1.2 1594 cm ! B6 460 0.009 0.005 0.067 0 0 0.118
—C=C JALB , B7 500  0.009 0.001 0.055 0 0 0.103
, 160°C . B8 530 0.006 0.003 0.048 0 0 0.086

Cl 250 0.023 0.015 0.161 0.04 0.048 0.082

’ ’ C2 300  0.006 0.003 0.106 0.036 0.022 0.068

i C , C3 350 0.004 0.002 0.068 0.018 0.012 0.051

C4 380  0.008 0.003 0.045 0.007 0.006 0.048

’ » » ° . C5 420 0.003 0.005 0.05 0.003 0.005 0.057

869 cm *,810 em ™, 740 cm c6 460 0.007 0.007 0.042 0.005 0  0.052

, , C7 500 0.007 0.003 0.026 0.001 0  0.041

) , , C8 530 0.008 0  0.014 0.001 0  0.035
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Table 3 Micro-FTIR indices of kerogen samples at different temperatures in different series

/ C L I, I3 Ac/Ar R, (%) H/C
A0 25 0.207143 0.285714 0. 542857 0.285714 0.53 0.903
Al 250 0.148148 0.277778 0. 444444 0.277778 0.58 0. 69
A2 300 0.177936 0. 245552 0.409253 0. 245552 0.7 0.715
A3 350 0.149254 0.149254 0.373134 0.149254 0.94 0.595
A4 380 0.232558 0.162791 0.534884 0.162791 1.1 0. 451
A5 420 0.120482 0.036145 0.301205 0.036145 1.4 0.441
A6 460 0. 088608 0 0.316456 0 1.85 0.451
A7 500 0. 866667 0 0. 833333 0 2.4 0.4
A8 530 0.214286 0 0.642857 0 2.6 0.332
Bl 250 0.441176 0.308824 0. 698529 0. 308824 0.58 0.755
B2 300 0.166667 0. 25 0.875 0. 25 0.7 0.621
B3 350 0. 098485 0. 128788 0.659091 0. 128788 0.94 0. 636
B4 380 0.105691 0.105691 0.593496 0.105691 1.1 0.392
BS 420 0.104651 0.116279 1. 627907 0.116279 1.4 0.575
B6 460 0. 208955 0 1.761194 0 1. 85 0.435
B7 500 0.181818 0 1.872727 0 2.4 0. 321
B8 530 0. 1875 0 1.791667 0 2.6 0.365
C1 250 0.236025 0.298137 0.757764 0.298137 0.58 0. 806
C2 300 0. 084906 0.207547 0.981132 0.207547 0.7 0.781
C3 350 0.088235 0.176471 1.014706 0.176471 0.94 0.617
C4 380 0.244444 0.133333 1.222222 0.133333 1.1 0.591
C5 420 0.16 0.1 1.2 0.1 1.4 0. 447
C6 460 0. 333333 0 1.357143 0 1. 85 0.428
C7 500 0. 384615 0 1.615385 0 2.4 0. 357
C8 530 0.571429 0 2.571429 0 2.6 0. 369
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Fig. 4 Correlation of simulation temperature and parameter I,
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