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Fg.1 Capillary pressure differences exerted on
nonwetting phasesin a Smple capillary modd

Fg.2 Caillary pressure differencesin a goose neck capillary model
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Fg.3 Changesof capillary pressure differencesin the migration of the oil phase
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Fig.4 Sketch map showing the reationship between the
throat radius (r) and compaction intendty in
argillaceous source rocks )
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Fig.5 Corrdation of the net-like pore modd to the
dead-end pore modd for argillite
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IS CAPILLARY POWER A DRIVING FORCE FOR
THE PRIMARY MIGRATION OF OIL AND GAS?

WAN G Zhi-xin

(University of Petroleum, Beijing 100083, China)

Abgtract : Generally speaking , during the secoodary migration of hydrocarbon , capillary power isthe red stance of
hydrocarbon migration when the rear-end curvature radius of the continuous oil (gas) phase is greater than the
front-end’ s and isthe driving force when the rear-end curvature radiusis smaller than thefront-end' s because of
the change of pore structure. Capillary power aways tends to making the nonwetting phase occupy larger pore
gace. Under the joint action of buoyancy , hydrodynamic force and capillary power , oil (gas) moves intermit-
tently. This has been verified in the physcal smulation experiment.

Infact , there are three types of capillary power. The first and the second types are parale to the exten-
gonal direction of capillary , and the third is perpendicular to the wall of capillary and directs to the nonwetting
phase. Thethird typeof capillary power takes effect to increase thefrictional red stance between the nonwetting
phase and the throat wal , and is usually neglected in the media with wider throats (such as reservoirs) . Hydro-
carbon can migrate only when the driving force in the advancing direction surpasses the sum of the cepillary re-
dstance and the frictiona redstance in this direction.

A prevailing viewpoint saysthat capillary power isan important drivivng force during the primary migration
of hydrocarbon from source rocks to reservoirs. S under the water-wetting condition, the oil (gas) phase will
move gpontaneoudy from small pores and thin throats to larger pores and wider throats. In thispaper, the au-
thor studied thisproblem starting with the essence of cepillary appearance and found that different typesof capil-
lary power act quite differently in source rocks comparing with in carrier beds. Because of the wider throats, the
first and the second types of capillary power take main parts and the role of the third type of capillary power is
often neglected in carrier beds. Andin ource rocks, the third type of capillary power increases greatly compared
with the firgt and the seoond types because the capillary radius reduces al-roundly. Thisresultsin the steep rise
of frictional redstance and makesit be the main redstance of hydrocarbon expulson from ource rocks. There-
fore the viewpoint that* capillary power is a driving force for hydrocarbon expuldon” is a wrong concluson due
to unreaonable neglecting the third type of capillary power which plays a decisve role in ource rocks. By study-
ing the pore structure of argillutite, the author suggested that the pores in argillutite should be mainly” dead
pores’ , and the hydrocarbon expulson of source rocks should be eruptive surging through microf ractures whose
opening or forming and the happen of surging al have ssmething to do with sudden and fierce tectonic move-
ment.

Key wor ds:capillary power ; frictiona resstance; pore structure; carrier beds; source rocks; primary migration



