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Abstract: A special simulation experimental device using a high pressure liquid water system in the similar geological pore space
with fluid pressures around 382 MPa and temperatures ranging from 290 C to 390 C is used to simulate hydrocarbon genera-
tion and expulsion from source rocks in this study. The new experimental results show many important phenomena about the
generation and expulsion influenced by high-pressure liquid water linking with fluid pressure and pore space. It is found that
high-pressure liquid water medium condition facilitates the generation and preservation of liquid oil and improves the potential of
hydrocarbon generation from kerogen and the efficiency of oil expulsion but it is not conducive to the conversion of liquid hydro-
carbon to gaseous hydrocarbon. It is considered that these new experimental phenomena may be mainly related to the effects of
high-pressure liquid water of near-critical properties. It is further inferred that the high-pressure liquid water of near-critical
characteristics is involved in the conversion of kerogen to oil and gas reactions, to increase the solubility of the oil and gas in
water. Under the appropriate geological conditions, hydrocarbon generation and expulsion from source rocks occur at tempera-
tures ranging from 100 ‘C to 200 C and pressures ranging from 30 MPa to 120 MPa in most cases, suggesting that actual for-
mation pore water could be a compressed state liquid water with near-critical properties at a relatively low temperature and high-
pressure environment. This high-pressure liquid water of near-critical characteristics may have important effect on the processes

of petroleum generation and expulsion. However, the mechanism and geological significance for petroleum exploration of these
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phenomena are still not clear. Further studies are necessary for such simulation experiments under high pressure liquid water

condition for better understanding of the actual roles of the factors such as the near-critical water medium, fluid pressure and

pore space. It is believed that this study may assist to establish the improving models of dynamics of hydrocarbon generation

and expulsion in geological scale.

Key words: thermocompression simulation experiments; liquid water of high pressure; fluid pressure; processes of hydrocarbon

generation and expulsion; petroleum geology.
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Table 1 The yields of gas and oil under high temperature/pressure water medium and nitrogen medium

R, CO2 Ho
¢ % (m?/TOC) (m*/TOC) (kg/TOC) (kg/TOC) (kg/TOC) (kg/TOC) (kg/TOC)
290 0.78 3.06 0. 31 0. 90 3.01 14. 90 17.91 18. 81
320 0. 94 17. 46 0. 04 5.94 16. 75 33.37 50. 12 56. 06
! 340 1. 13 20. 27 0. 04 10. 33 32. 47 30. 39 62. 86 78.19
370 1. 56 28.51 0.12 39. 31 45.53 16. 38 61.91 101. 21
390 1. 94 39. 94 0.17 58.78 44. 60 1. 56 46. 16 104. 94
290 0.71 32.70 0. 10 1. 47 1. 05 9.98 11.03 12. 49
320 0. 84 29. 99 0. 20 18. 56 5.91 22.41 28. 32 46. 88
+ 340 1. 05 61.49 0. 14 28.15 11. 30 31. 50 42. 80 70. 95
370 1.42 75. 66 0.17 64. 10 15. 48 16. 71 22.18 86. 29
390 1.71 57.02 16. 67 65. 57 10. 02 3. 00 13.02 78. 59
s a. 38 MPa; 80 MPa; 9.5 ml.
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Table 2 The pyrolysis data of the residual kerogen influenced by two fluid mediums under high pressure and temperature conditions
Soa Sob, Tmax-a Tmax-b PC., PC,, TOC., TOC,, HI, HI,
Qo) (mg/g) (mg/g) (¢ Qe (D) %) %) 0 (mg/g+ o) (mg/g+ o)
290 87.59 75.53 426 425 8. 09 6. 95 72.97 68. 06 120 111
320 78. 32 54. 61 438 435 7.45 5. 43 75.19 68. 80 104 79
340 56. 26 47,42 455 458 5.58 4.52 71.28 74. 88 79 63
370 13.58 25.97 476 469 1. 51 2.79 55. 33 74. 89 25 35
390 6. 84 7.90 501 502 0. 81 0.92 52. 68 57.99 13 14
:a. ;b. +
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