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Hydrocarbon generation potential under different
experimental conditions and its petroleum geology significance
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Abstract: Hydrocarbon generation rate and process and the geochemical characteristics of experimental products were
compared between formation porosity thermocompression simulation and conventional autoclave simulation of hydrocar—
bon generation and expulsion. Different experimental conditions of the two methods resulted in various discrepancies of
pyrolysis analysis data. At the same temperature the oil and gas production rate of formation porosity thermocompres—
sion simulation is twice of that of the conventional autoclave simulation. Free hydrocarbon (S,) hydrocarbon genera—
tion potential (S,) and hydrogen index ( /;) of solid products of the thermocompression experiment are higher than
those of the autoclave experiment. In a conventional autoclave experiment high temperature not only accelerates C-C
bond cleavage to form hydrocarbon but also generates bitumen CO, and H, which deviates from the natural evolu—
tion of source rocks. The experimental conditions ( higher fluid pressure smaller hydrocarbon generation room filled
with liquid water) in the formation porosity experiment are more similar to the conditions of real geological evolution.
Experimental data show that gas and oil yield is much larger than hydrocarbon potential in the thermocompression experi—
ment and the solid products after the experiment still have a high hydrogen index. As a result hydrogen index and
hydrocarbon yield in laboratory experiments fail to estimate the real hydrocarbon potential of source rocks. Accordingly
an Oil and Gas Index ( OGI) is proposed to estimate the maximum hydrocarbon potential of source rocks.
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Table 1 Basic geochemical parameters of source rock samples
/ A S,/ S,/ Tou!  w0(TOC) /
/% (mg-g!) (mgrg) T R, /1%
LQ-2 D, 0.187 3 1.11 13.90 433 3.33 403 0.42 I,

Table 2 Experiment conditions of formation porosity

thermocompression experiment and conventional autoclave experiment

/MPa /MPa /mL /mlL

1" /o pg el DK cG DK G DK cG
1 250 24 45 36 45 20 10 23 450
2 300 24 51 4 59 18 10 21 450
3 350 24 68 51 6.8 15 10 18 450
4 400 24 79 60 8.6 13 10 15 450
5 450 24 98 71 11.8 9 10 12 450
6 500 24 126 80  13.4 8 10 12 450
7 550 24 17.1 10 450
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Table 3 Gas and oil yield of formation porosity
thermocompression experiments and conventional autoclave experiments

/ / / / co, / H, [/ /
1c (mgeg™) (mgeg™) (mgeg™) (mgeg')  (em®eg?) (em’eg!) (em’-g’)
250 0.52 46.46 24.23 70.69 1.31 0.25 71.21
300 3.83 93.92 39.11 133.02 7.46 9.33 136.85
350 28.64 74.39 99. 14 173.53 23.48 28.56 202.17
400 119.84 30.12 75.30 105.42 66.79 79.60 225.26
450 208.29 8.73 32.97 41.70 257.65 66.27 249.99
500 242.38 2.50 12.70 15.20 524.87 170.38 257.58
550 249.95 0.21 7.02 7.23 642.07 224.88 257.18
250 0.60 96.93 15.57 112.50 2.03 4.74 113.10
300 3.92 305. 65 49.67 355.31 4.35 3.22 359.23
350 57.54 144.42 248.13 392.56 10.65 4.79 450.10
400 204. 67 58.96 209.36 268.32 44.75 4.33 472.99
450 322.38 33.94 131.51 165.45 100. 04 11.49 487.83
500 408.56 13.06 67.03 80. 09 216.68 28.46 488.65
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Fig.1 Production rate of LQ-2 limestone of formation porosity thermocompression experiment and conventional autoclave experiment
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Fig.2 Total organic carbon content of solid products
of formation porosity thermocompression experiments
and conventional autoclave experiments
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Table 4 Production rate and geochemical characteristics of solid products
of formation porosity thermocompression experiment and conventional autoclave experiment
S,/ S,/ / / / /
(mgeg') (mgeg') w(TOC)/% (mgeg™') (mgeg') (mgeg') (mgeg’)
1.11 13.90 3.33 403 403 403
250 0.21 13.35 3.1 407 401 71.21 472
300 0.52 10.52 2.95 347 316 136.85 453
350 0.56 2.42 2.47 91 73 202.17 275
400 0.39 0.71 2.37 28 21 225.26 247
450 0.24 0.17 2.52 5 249.99 255
500 0.17 0.06 2.54 2 257.58 259
550 0.09 0.02 2.44 1 1 257.18 258
250 0.96 15.32 3.18 455 460 113.10 573
300 1.49 13.97 3.13 415 420 359.23 779
350 1.44 2.69 2.3 106 81 450.10 531
400 0.51 0.87 1.98 39 26 472.99 499
450 0.42 0.43 2.17 18 13 487.83 501
500 0.22 0.18 2.02 8 5 488.65 494
S,/3.33% . (06h = (0GY) +
TOC 1.6
14F —A- DK
( 2) . TOC —-CG
(250 ~350 °C) . 0 102
( 1) o TOC 7,;01.0*
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TOC 1.03% » Fosf
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Fig.4 Hydrocarbon generation potential ( S,) and hydrogen index ( I;) of solid products
of formation porosity thermocompression experiment and conventional autoclave experiment
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Fig.5 Oil and Gas Index ( OGI) of source rocks of

formation porosity thermocompression experiments
and conventional autoclave experiments
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