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Pattern of pressurization from hydrocarbon generation in carbonate
source rocks and its significance

Zhao Zhe, Zhong Ningning, Huang Zhilong

( Key Laboratory for Hydrocarbon Accumulation, Ministry of Education, China University of Petroleum., Beijing)

Abstract: Driving forces of hydrocarbon expulsion from carbonate source rocks are mainly hydrothermal pressurization
and hydrocarbon generation pressurization due to the early diagenesis-consolidation of carbonates. A numerical relation
model between pressurization values and temperatures is built through simulation experiments of temperature-pressure
relationship on carbonale source rock samples with various organic carbon contents. Experiment results show that hy-
drocarbon generation pressurization values are much higher than hydrothermal pressurization values in the process of
hydrocarbon generation in carbonate source rocks. The dynamic forces driving hydrocarbon expulsion from carbonate
source rocks are mainly influenced by organic matter abundance of the source rocks and temperature. As for the same
source rocks, hydrocarbon generation pressurization values increase rapidly along with the increasing thermal evolution
level. Hydrocarbon generation pressurization values would be in positive correlation with organic carbon contents of
amples when the thermal evolution levels are equivalent. If the organic carbon content of source rocks is too low, hy-
‘rocarbon generation pressurization would not be high enough for effectively driving hydrocarbon expulsion from the
source rocks. Since water content in carbonate source rocks is generally very low, hydrocarbon generation pressuriza-
tion, especially gas generation pressurization would be more important to hydrocarbon expulsion. Therefore, carbonate
source rocks follow the dynamic pattern of hydrocarbon generation-pressurization-overpressure-pressure release-hydro-
carbon expulsion.
Key words: hydrocarbon expulsion dynamics; hydrocarbon generation pressurization; hydrothermal pressurization; numerical model of tem-

perature and pressure; simulation experiment; carbonate rock
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Table 1 Samples used in sinmlation experiment
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STH—2 0.61 2.73 0.29 30.97 440 736 HLE
JC3 052 0.64 0.04 0.44 437 47 BkEES
JC4 0.65 046 0.05 0.23 425 37 BkEEA
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Fig.1 Fxperiment flow chart of hydrocarbon expulsion dynamic conditions in carbonate source rocks
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Table 2 Results of hydrothermal pressurization experiments

BRURE/C KPEEE/MPa | BEEUREE/C KA EE/ MPa
25 0 234 2.246 642
42 0 246 2.881 563
55 0 262 3.956 044
70 0 273 4.786 325
94 0 280 5.323 565
106 0 290 6.202 686
112 0 299 7.130 647
135 0 308 8.253 969
146 0.048 84 319 9.621490
158 0.146 52 329 11.184 370
169 0.341 88 333 11.575 090
179 0.488 40 341 12.942 610
189 0.68376 348 14.505 500
203 1.074 48 355 16.019 540
212 1.36752 361 17.191 700
224 1.758 24 363 17.435900
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Fig.2 Hydrothermal pressurization vs. heating temperature
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Table 3 Experimental data of temperature and pressure
changes in the autoclave

RE/C  WERBE/MPa|| EHE/C  WAERNE/ MPa
332 1.562 882 171 1.416 362
308 1.660 561 150 1.154 571
288 1.660 562 130 0.927 961
269 1.416 361 110 0.830 281
247 1.318 682 % 0.732601
229 1.416 362 70 0.586 081
209 1.367 522 60 0.537241
190 1.367 521 50 0
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Fig.3 Temperature vs. pressure in the autoclave
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Fig.4 Skeich map showing pressures in the autoclave
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Table 4 Experimental data of the samples’ internal
pressures and the corresponding simulation temperatures

oag POLE  BEAR  AUBE  KOHE
B/ BER/ % '/ % {& /MPa

STH-2 280 0.74 2.73 223.61
JC-3 280 0.70 0.64 99 .35
Jjc4 280 0.79 0.46 49.17
TZ -1 280 1.05 0.25 55.66
STH -2 300 0.78 2.73 370.12
JC-3 300 0.82 0.64 115.94
Jc4 300 0.82 0.46 63.06
TZ -1 300 1.12 0.25 57.68
STH -2 330 1.04 2.73 552.32
Jc-3 330 1.02 0.64 226.92
JC4 330 1.06 0.46 154.43
TZ -1 330 1.25 0.25 127.32
STH -2 360 1.15 2.73 615.44
JC-3 360 1.13 0.64 343.21
Jc-4 360 1.29 0.46 306.33
TZ -1 360 1.4 0.25 260.11
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Fig.5 Samples’ internal pressure vs. simulation temperature
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