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Simulation of microseepage of light hydrocarbon

of different occurrence states in strata above reservoirs

Wang Guojian', Tang Junhong®, Tang Yuping', Li Xingqgiang', Li Jipeng', Yang Jun', Huang Xin'
1. Wuxi Research Institute of Petroleum Geology, SINOPEC, Wuxi, Jiangsu 214126, China;

2. College of Environmenial Engineering and Science, Hangzhou Dianzi University, Hangzhou, Zhejiang 310018, China)

Abstract; Several geochemical methods to analyze light hydrocarbons in subsurface rock and soil microseeping from
hydrocarbon reservoirs were set up. The hydrocarbons included adsorbed and thermally-released hydrocarbon, head
space gas, and free gas, etc., but the static data analyzed through these methods could not accurately describe the
occurrence states and features of microseeping hydrocarbons in the overlying strata and soil. Most past studies on the
occurrence mechanism of microseeping hydrocarbons were limited to a theoretical level, and lacked the support of
reliable simulation, resulting in different understandings of the application of the light hydrocarbon indexes and the
independence among them, which affected the interpretation of geochemical anomalies and proper application of the
methods. An experiment was conducted to simulate hydrocarbon vertical microseepage through cap rocks and overlying
strata based on a simplified theoretical model of hydrocarbon microseepage. The cylinder was dissected to recover sub-
samples after the experiment. According to the test results of gas and rock samples, the occurrence mechanisms of free
gas, head space gas, thermally-released hydrocarbon, and adsorbed hydrocarbon in the strata overlying a reservoir
were studied. The results showed that the free gas indicators were best in reflecting the present features of vertical
microseepage,, and the adsorbed hydrocarbon indicators were not affected by gas vertical migration in the short term,
whereas the thermally-released hydrocarbon indicators and the head space gas indicators were affected by gas micro-
migration, with the latter being most significantly affected. Because the occurrence mechanisms and the influence
factors of these hydrocarbons in rock and soil are different, the characteristics of hydrocarbon microseepage can

be reflected by using these light hydrocarbon indicators from different aspects. These experiment results can help
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geochemical explorers deepen the understanding of different types of light hydrocarbon indicators, and to explain the

geological significance of geochemical anomalies better.

Key words: microseeping light hydrocarbons; occurrence mechanism; simulation experiment; gas migration;

geochemical prospecting for oil and gas
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Fig.1 A simplified theoretical model
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Fig.2  An experimental physical model of vertical hydrocarbon micro seepage
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Fig.3 Vertical variation of methane concentrations on five vertical detection lines in simulated rock strata
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Fig.4 Vertical variation of the ratio of C,/C, on five vertical detection lines in simulated rock strata
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Table 1 Contents of thermally-released hydrocarbon
in simulated rock strata after gas injection
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CH,  7.46~14.31/10.92 3.26~6.65/5.61
CHg  0.31~2.27/0.84  0.16~0.28/0.21
C3Hy  0.25~3.15/1.50  0.18~7.15/2.89
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Table 2 Contents of adsorbed hydrocarbon
of simulated rock strata after gas injection
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CH, 18.3~74.3/44.0 44.8~69.4/53.9
C,Hy  1.31~7.00/3.82  3.54~5.77/4.35
C;Hy  0.71~3.23/1.94  1.80~2.59/2.23

i-C4H,y  0.10~1.06/0.41  0.20~0.36/0.27
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Table 3 Contents of background head space
gas in simulated rock strata

H5  CH, CHy CiHg i-C,Hy, n-C4H,

pK1 437 0.11 - - -
DK2 13.32 0.50 0.31 - -
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Table 4 Contents of head space gas of simulated
rock strata after gas injection
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CH, 63.82~849.42/376.80 19.04~330.13/129.24
C,Hq 3.08~34.99/15.80 3.03~18.50/8.27

C;Hg 1.31~11.84/5.92 1.43~9.34/4.71
i-C,H 0.4~2.58/1.16 0~2.20/1.20
n—-C,Hy, 0~5.12/1.85 0~5.12/2.28
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