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Simulation of source rock for hydrocarbon generation

and expulsion in finite space and its significance
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(1. Wuai Research Institute of Petroleum Geology, SINOPEC, Wuxi, Jiangsu 214151, China; 2. Exploration and
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Abstract: Simulation of source rock for hydrocarbon generation and expulsion in finite space has been carried out
with samples from the Es. sub-section of the Dongpu sag using the hydrocarbon generation and expulsion
simulation experimental instrument of type DK-I[ with porosity, temperature and pressure under geological
conditions. It has been concluded that the process of hydrocarbon generation and expulsion of source rock can be
divided into 4 stages as follows. 1) R,<<0.72%, oil generates slowly and does not expel; 2) 0. 72% <<R,<<
0.80%, oil generates rapidly, but still remains in source rock; 3) 0. 80% <CR,<C1.00%, oil generation from
kerogen has finished or suppressed, and oil transfers from big molecular to small molecular. Oil migrates to and
assemblages in the upper and lower adjacent sandstone as well as source rock surface and fracture, which may
guide unconventional hydrocarbon exploration in source rock dominant belt in the Dongpu Sag or the other
similar basins or sags; 4) R,>>1.0%, oil cracks to gas; however, oil does not crack to CH, completely
and mainly remains in oil even though R,>2. 0% or 2. 4%. The studies suggest that petroleum
exploration can be carried out in deeper formation.
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Table 1 Experiment plan for simulation of hydrocarbon generation
and expulsion of source rock from Dongpu Sag in finite space
AL AL )2 R ) Hea R JE R L T
R/ C ]/ h /MPa /MPa H/g HiE/g K /g
275 48 35.7 52.8 60. 92 20. 14 20.6
300 48 47 63.6 60. 51 20. 54 20. 39
315 48 50. 8 69. 6 60.93 20.9 20.11
330 48 58.7 74.4 60. 85 20.7 20. 39
340 48 59.3 81.6 60. 21 20.19 20.41
350 48 58.7 88.8 60. 95 20.72 20. 36
360 48 63.2 91.2 60. 08 20. 27 20. 15
370 48 73.2 96 60. 75 20.21 20.56
380 48 76.8 105 60.13 20. 96 20.55
400 48 72.2 110. 4 60.5 20.78 20. 71
425 48 62.8 120 60. 59 20. 48 20. 36
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Fig. 1 Oil yields of simulation of hydrocarbon generation
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Fig. 2
hydrocarbon generation and expulsion of source

Oil expulsion rates of simulation of

rock from Dongpu Sag in finite space
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Fig. 3 Hydrocarbon yields of simulation of
hydrocarbon generation and expulsion of source
rock from Dongpu Sag in finite space
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Table 2 Results of simulation of hydrocarbon generation and expulsion of typical source rock from Dongpu Sag in finite space
BRI W WE o o HR HRR e dRR HRR mE L L
W/ (EaVRo)/ JEJy/ R/ T Bl b2/l /ol W/ T ety
C % MPa  MPa ! ¢ (hget ) (grt D) (kget") (hget ) (hget D) (kget ) ° ¢
275 0. 66 35.7 52.8 4.32 0.74 0. 36 5.25 8. 50 2.79 16.9 113.69 130.59 131.33
300 0.68 47 63.6 4.32 2.53 1. 18 11. 36 9.61 3.77 25.91 228.61 254.53 257.06
315 0.72 50. 8 69. 6 4.32 3.05 1. 66 10. 29 12. 54 2.00 26.48 352.88 379.36 382.41
330 0.77 58.7 74.4 4.32 9.72 1.73 8.68 76.01 7.83 94.24 545.92 640.17 649. 88
340 0. 80 59.3 81.6 4.32 17.42 1.58 18.63 80.50 104.16 204.87 494.31 699.18 716.6
350 0. 84 58.7 88. 8 4.32 21. 31 1.76 27.42  109.15 171.99 310.32 388.32 698.63 719.94
360 0.9 63.2 91.2 4.32 35.78 3.42  112.1 118.93 187.16 421.6 274.92 696.53 732.3
370 1. 00 73.2 96 4.32 52. 36 15.79 181.57 148.05 176.01 521.42 161.72 683.15 735.51
380 1.28 76.8 105 4.32 69.27 20.74 171.16 141.14 168.44 501.48 125.60 627.08 696. 35
400 2.00 72.2 110.4 4.32 121.08 70.83 177.01 59.35 165.11 472.3 39.45 511.75 632.84
425 2.40 62.8 120 4.32 194.71 168.46 79.99 50.42 50.61 349. 48 12.06 361.54 556.25
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