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Abstract: Hydrocarbon generation simulation experiment (pyrolysis) is important for studying petroleum generation mecha-
nisms and quantitatively estimating hydrocarbon generation potential of source rocks. The simulation experiment results not on-
ly depend on the temperature, pressure and duration, but also on the pore fluid, source rock compaction. In this paper, marine
black mudstone with low maturity from the Permian Dalong Formation (P.d) is used for hydrocarbon generation simulations
with two types of high-pressure liquid water and low-pressure water steam. The results show that the high-pressure liquid wa-
ter can increase the organic matter petroleum generation potential greatly, enhancing oil generation and retarding the transfor-
mation from oil to gas, suggesting important influence of geological factors such as high-pressure liquid water, fluid pressure
and pore space on the hydrocarbon generation of the source rocks. The increase of the petroleum generation potential is due to
the fact that the physicochemistry reaction of the kerogen is greatly enhanced at the presence of the near-critical properties wa-
ter. It is concluded that the water in the pore space of the source rocks is of the high-pressure and low-temperature liquid water
in the subsurface temperature (100—200 C) and pressure (30— 120 MPa) conditions, which has the properties of near-critical

water. Therefore, the hydrocarbon generation simulation experiment (pyrolysis) with high-pressure liquid water is more close
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to the actual geological conditions than that of the low pressure water steam and could be used to estimate hydrocarbon genera-

tion potential of source rock more effectively.

Key words: pyrolysis simulation experiment; high-pressure liquid water; fluid pressure; pore space; hydrocarbon generation

potential; petroleum geology; hydrocarbon.
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The principle sketch of the two physical simulation apparatus for the hydrocarbon generation
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Experiments boundary conditions for the two types of pyrolysis simulation experiments
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Table 2 Gas components for the two types of pyrolysis simulation experiments
AR O
i J5 1K 250 275 300 325 350 370
FPS CPS FPS FPS CPS FPS CPS FPS CPS FPS CPS
H; 0.49 73.94 11.67 14.46 76.76 9.83 53.56 0.78 43.95 0.42 39.81
COq 3.89 14.79 32.47 30.65 11.22 34.34 27.33 23.05 26.99 22.65 26.55
CH, 0.31 5.62 15.33 30.56 8.95 30.13 10.42 42.55 13.77 43.19 16.74
Cy Hg 0.03 0.50 2.10 14.21 0.62 14.33 4.46 21.33 7.13 20.16 7.65
CyHy 0.00 0.16 0.03 0.01 0.22 0.01 0.13 0.01 0.10 0.00 0.05
Cs Hg 0.01 0.14 0.98 4.14 0.18 4.85 1.68 7.83 3.42 8.45 4.34
Cs Hs 0.01 0.09 0.05 0.02 0.11 0.03 0.29 0.02 0.39 0.02 0.22
1CyHyo 0.00 0.01 0.13 0.36 0.01 0.57 0.19 0.91 0.49 1.08 0.69
nCyHio 0.00 0.03 0.27 0.68 0.03 1.50 0.51 1.86 1.14 2.19 1.67
C, Hg 0.00 0.01 0.02 0.00 0.01 0.01 0.07 0.01 0.13 0.01 0.11
iCsHyp 0.00 0.00 0.06 0.08 0.01 0.34 0.11 0.30 0.24 0.37 0.42
nCsHig 0.00 0.01 0.05 0.04 0.01 0.36 0.14 0.23 0.32 0.27 0.51
Ce ™ 0.00 0.03 0.06 0.01 0.04 0.30 0.25 0.05 0.65 0.06 0.55
Cy/(C-Cp) 0.85 0.85 0.80 0.61 0.88 0.57 0.57 0.57 0.50 0.57 0.51
*3 FHMABIRSESIESXE
Table 3 Gas and bitumen generation rates in the two types of pyrolysis simulation experiments
HRE (°C) Ru(%) CO, =2 Hy 774 SRR AR W /i 5
(mL/g) (mL/g) (mg/g) (mg/g)
FPS CPS FPS CPS FPS CPS FPS CPS FPS CPS
250 0.58 0.61 1.25 1.89 0.28 12.38 0.18 1.15 68.06 13.53
275 0.62 — 1.16 — 0.42 - 0.63 — 102.79 -
300 0.75 0.78 0.90 2.26 0.42 15.44 1.53 1.69 207.06 65.18
325 0.84 0.96 3.04 18.36 0.87 35.98 5.24 14.24 361.39 215.65
350 1.02 1.15 9.14 32.89 0.31 53.57 33.19 43.72 376.56 161.37
370 1.21 1.36 10.92 56.54 0.20 84.79 41.21 91.13 358.44 95.36
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Fig.2 Relationship between the H, generation rate and R, for

the two types of pyrolysis simulation experiments
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the two types of pyrolysis simulation experiments
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Table 4 Rock pyrolysis data for the residues in the two types of pyrolysis simulation experiments
R CCH Ro (%) S1(mg/g) S2(mg/g) T ax (C) PC(%) TOC (%) HI(mg/g)
FPS CPS FPS CPS FPS CPS FPS CPS FPS CPS FPS CPS FPS CPS
250 0.58 0.61 1.79 1.35 39.78 40.25 437 435 3.47 3.42 12.32 12.04 323 334
275 0.62 1.20 - 40.94 — 435 — 3.52 — 11.98 - 342 - —
300 0.75 0.78 2.42 0.40 32.65 37.96 439 437 2.93 3.24 10.31 11.85 317 320
325 0.84 0.96 3.08 4.51 29.58 30.13 439 440 2.74 2.91 9.39 11.7 315 258
350 1.02 1.15 6.64 3.19 18.08 14.19 441 451 1.67 1.46 11.59 10.95 156 130
370 1.21 1.36 5.77 1.97 10.23 5.90 441 458 1.34 0.67 10.57 10.54 97 56
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for the two types of pyrolysis simulation experiments Hydrogen index for the two types of pyrolysis simu-
lation experiments
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tion experiments
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