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Table 1 Geochemical characteristics of source rocks under two different thermal simulation experiments
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Table 2 Experimental conditions for hydrocarbon generation under two different thermal simulation experiments
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Schematic diagram of two different thermal simulation experiments
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Fig.2 Comparison of residue oil and removed oil production rate between two different thermal simulation experiments
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Fig.3 Evolution characteristics of residual oil group component under two different thermal simulation experiments
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Fig.6 Carbon isotope of group composition of residual oil under two different thermal simulation experiments

No.1 R BAF A TR 18] IR R A AR Bk AL R A e R AL B A A 79
THESS /B 5 45 C,,20S/(20S+20R) C,,BB/ (ao+BB) Ts/ (Ts+Tm)
0 0.1 0.2 0.3 0.4 0 0.2 0.4 0.6 0.8 0.1 02 03 0.4 0.5 0 0.2 0.4 0.6
250 T T T 1 250 T T T | 250 T T T 1 250 T T T T 1
275 275 | 215 I~ 275
300 300 300 - 300 -
325 325 325 | 3251
‘8 350 5\-) 350 5\) 350 5\) 3501
i i i i
I8 375 g\a 375 gﬁ 375 E‘i 375[
B = = B
= g 2 o
£ 400 ¢ 400 | 400 | 400
425 425 | 425 425
450 450 - 450 450 [~
475 475 475 475
500 500 500 - 500
525 — 525+ 525 = 525
o AR RS —a—— IR
BS5 2MAEBREBFTAXRBHEIHRRINULESUSHITLE
Fig.5 Comparison of parameters of residual oil sterane and terpane compounds under two different
thermal simulation experiments
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Fig.7 Relationship between carbon isotope composition of gaseous hydrocarbons and simulated temperature under two

different thermal simulation experiments
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Geochemical characteristics of hydrocarbon products under thermal simulation of

temperature and pressure co—control in finite space

ZHAO Han"**,MA Zhong-liang"*°,ZHENG Lun-ju*’, TAN Jing-qiang"**,1.1 Qun"*?,
WANG Zhang-hu"*?,NING Chuan-xiang"®
(1.School of Geosciences and Info-Physics, Central South University, Changsha 410083, China;

2.Key Laboratory of Metallogenic Prediction of Nonferrous Metals and Geological Environment Monitoring Ministry

of Education, School of Geoscience and Infophysics, Central South University, Changsha 410083, China;
3.Hunan Key Laboratory of Nonferrous Resources and Geological Hazards Exploration, Changsha 410083, China;

4. Wuaxi Research Institute of Petroleum Geology, Sinopec, Wuxi 214126, China;
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Abstract: Hydrocarbon generation reaction is comprehensively affected by temperature, static pressure, and
pore pressure of strata in the limited pore space of the source rocks, and the thermal simulation experiment is a
useful method to model hydrocarbon generation of organic matter. However, many thermal simulation experi-
ments are limited by instrumentation, and only consider the effect of temperature, which is obviously different
from the actual geological conditions. Here, the Hetaoyuan Formation mudstone of Well B215 in Biyang De-
pression is selected as samples to conduct simulation experiment of temperature and pressure co-controlling in fi-
nite space and that of only temperature-controlled, respectively. The oil and gas products under the two experi-
ments have been analyzed by group composition, isotope, GC, GC-MS. The results indicate that: (1) The sat-
urated hydrocarbons from residual oil can be preserved at a higher evolution stage under the condition of temper-
ature and pressure co-control in finite space; (2) Under the same simulation temperature, the parameters Pr/
Ph, Pr/C,; of the residual oil saturated hydrocarbons are higher in temperature and pressure co-control thermal
simulation experiment, while the parameters C,, 20S/(20S+20R) and C,, BB/ (aa-+BB) etc. of residual oil ste-
roids and terpenoids are smaller than those of temperature-controlled experiment; (3) The value of carbon iso-
tope 8”C of hydrocarbon gas under the thermal simulation of temperature and pressure co-control in finite space
is higher than that of temperature-controlled thermal simulation. The above phenomena are mainly caused by the
existence of high-pressure pore fluid, which delays the process of thermal maturation and crude oil cracking un-
der the simulation experiment of temperature and pressure co-control in finite space. Therefore, the potential
overpressure and formation water in the study area should be considered when conducting thermal simulation ex-
periment, since it directly affects the geological applicability of the simulation results.

Key words: Temperature and pressure co-control in finite space; Temperature-controlled; Thermal simulation;
residual oil; Geochemistry
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