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Influence of hydrogenation at different temperatures on hydrocarbon
generation of source rocks
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Abstract: Thermal simulation experiments before and after hydrogenation of organic rich mudstone in
Huanglong area of Shaanxi Province in closed system show that hydrogenation has a significant impact on
the generation of saturated hydrocarbons and aromatics in source rocks, and the action stages are in the
ranges of 200 C to 400 ‘C and 400 °C to 500 °C. At relatively low temperature, hydrogenation can inhibit
the formation of saturated hydrocarbons, especially low carbon number saturated hydrocarbons; at high
temperature, hydrogenation can promote the formation of low carbon number saturated hydrocarbons. The
study on the product characteristics of different temperature stages of source rock evolution under different
conditions is helpful to better understand the evolution process of source rock and the change of source rock
after the change of external conditions, providing ideas for oil and gas exploration and fine evaluation.
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Table 1 Basic geochemical properties of samples

2 S1/(mge+g ") S2/(mge-g ') S3/(mg-g ") T oax/C Co/%
LA 1.34 9.63 1.1 434 0.91
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Table 2 Relative content of saturated hydrocarbon before and after hydrogenation at

different temperature stages

g/ C A/ (mg/100 g JH+ TEZE/(mg/100 @) AT =¥ 54K
200 1.062 3 0.830 3 0.781 6
250 1.556 4 1.236 5 0.794 5
300 7.198 5 8.909 1.237 6
350 17.604 8 34,070 3 1.935 3
400 1.481 4 3.745 3 2.528 2
Mt 28.903 4 48.791 4 1.688 1
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12 - 0.8 -
o Ly
1.0 | N 07 - A T
[/\ [\
) \ 06 -/ \ — WHINER
o 08 /] N\ | \
= /BN 05 1\
206 | NN\ 04 | \
g / \ \\ \
og ol / 03 L \\
# 0 | / \ - _\/\\//\\ \
02 + / ~ N\
/’/ \\\ A~ 0.1 \\\\\
0 A 1 1 1 1 1 L L \];\/I 3 0 | | | P e L L |
C11 C13 C15C17 C19C21 C23 C25C27 C29 C31 C11C13 C15C17C19C21C23C25C27C29C31
300 C 400 C

B2 MOBETERERERERZEE+TEFEMRESHE
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n-alkanes at partial temperature
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Table 3 Related parameters of saturated hydrocarbon products before and after hydrogenation at different temperature stages

FE b RBGRPE/C o RECMT R R OEP > C21-/ > C22+  (C21+22/C27+28

HIRTA 200 C11-C31 g C16 0.931 3 1.889 8 1.582 0

whAE T aEZE 200 Cl12-C31 R Cl6 0.864 2 1.395 7 1.839 3
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&R3
FE A RRCIRBE/C BB W FMER OEP > ,C21-/ > C224+  C21+22/C27+28

IR 250 C11-C31 Bk C16 0.972 1 3.706 4 1.076 3
WA+ AL 250 C11-C31  Huig C16 0.916 1 2.293 8 2.883 9

wople s 300 C11-C29  Hig C16 0.929 1 5.724 4 8.133 4
WP AE+ T A% 300 C11-C31 g C16 0.978 9 3.863 0 6.248 8

WA 350 C12-C31 P C17 1.012 6 4.522 0 15.300 7
Wkl s+ Ha 350 C11-C31 B C16 0.994 2 6.093 0 11.980 8

IR 400 C11-C21 WU C15 1.326 0 — —
WA+ AL 400 C11-C25  Hul C13 1.027 6 415.144 4
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Table 4 Relative content of aromatic hydrocarbon before and after hydrogenation

at different temperature stages

W|E/C A/ (mg/100 g) BAE+TEZE(mg/100 @) IEFE =958 hnfE% 5

400 16.805 2 23.517 8 1.399 4
450 61.784 1 65.467 2 1.059 6
500 1.328 8 15.671 8 11.793 9

Bt 79.918 1 104.656 8 1.309 6
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Fig. 3 Distribution of some aromatic hydrocarbons in Huanglong mudstone and Huanglong mudstone + decalin at 400~500 C
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Fig. 4 Distribution of some aromatic hydrocarbons in Huanglong mudstone and Huanglong mudstone + decalin at 500 ‘C
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Fig. 5 Total ion current diagram of Huanglong mudstone at 500 C
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Fig. 6 Total ion current diagram of Huanglong mudstone + decalin at 500 ‘C
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