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Effect of fluid medium in source rock porosity on oil primary migration
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Abstract: With the self-designed simulation instrument for hydrocarbon generation and expulsion in formation
porosity under controlled heating and pressuring conditions, a series of experiments was made with different sys-
tems such as nitrogen—water vapor, water vapor—liquid water, liquid water, and anhydrous. Oil discharge effi-
ciency was compared to study the effect of the fluid medium in source rock porosity on oil primary migration. In
the oil and gas generation phase, pore space in the source rock was charged by fluids (hydrocarbon gas, non-hy-
drocarbon gas, oil, formation water) with certain temperature and pressure. Liquid water was an indispensable
transport carrier in oil primary migration process. Water might adsorb onto the surface of minerals, preventeding
the adsorption of hydrocarbon and was favorable for hydrocarbon migration. CO, associated with hydrocarbon
generation easily dissolved in oil, which reduced the interfacial tension between the oil and water, oil viscosity
and oil migration resistance, and promoted oil primary migration.

Key words: source rock; liquid water; carbon dioxide; primary migration; simulation experiment of hydrocar-

bon generation and expulsion
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Fig.1 Comparison of expelled oil yields of liquid water

and nitrogen—water vapor experimental systems



5514

Ty R AF. IR LR A BN A il E 4 1 52 - 99 -

R1 BEKERMAKES—ESKERIEDREZH
Table 1 Boundary conditions of liquid water and
vapor-liquid water experimental systems
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Fig.2  Comparison of expelled oil yields of liquid water
and vapor—-liquid water experimental systems
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Table 2 Boundary conditions of liquid water
and anhydrous experimental systems
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Fig.3 Comparison of expelled oil yields of liquid water
and anhydrous experimental systems
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Table 3 Geochemical characteristics of source rocks for simulation experiments
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Fig.4 CO, yields of liquid water experimental system
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Table 4 Composition characteristics
of expelled oil of the sample HC-2 (immature gray
mudstone from Tertiary, Huadian, Jilin province)

in liquid water experimental system %

R, TR FERE 9 & Wits
0.55 14.79 5.03 16.56 50.90
0.68 9.30 7.06 13.69 57.30
0.78 17.51 11.70 16.45 40. 64
1.22 30.81 14.88 10.47 29.56
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