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Microscopic displacement mechanism and oil
displacement effect of foam flooding

XING Xiaoxuan

(Exploration and Development Research Institute , Shengli Oilfield Company ,
SINOPEC , Dongying City,Shandong Province 257015, China)

Abstract: As a oil displacement agent, the foam has dual mechanisms, including the profile control and oil displacement.
The heterogeneous microscopic model with the permeability ratio of 1:3 and the parallel sand—packed pipe model are used
to study the microscopic mechanism of the oil displacement and fluid flow diversion of the foam, and to evaluate the effect
on oil displacement efficiency. The results of the displacement experiments using the heterogeneous microscopic model
show that there are three significant percolation zones for the foam flooding , including the mixed gas—water flooding, surfac-
tant flooding and foam flooding. The formation of the mixed gas—water flooding zone is due to the unstable defoaming of the
foam, gas separation from the foam liquid and gas channeling. The foam fluid precipitated by the bursting of the bubble
flows behind the gas and emulsifies the crude oil, and then the surfactant flooding zone is formed. The mixed gas—water
flooding and surfactant flooding can reduce the residual oil saturation and ensure subsequently injected foam stable to play
a role in the profile control and oil displacement, and then the foam flooding zone is formed. In the process of water flood-
ing, foam flooding and subsequent water flooding, the sweep efficiency of the high—permeability zone of the heterogeneous
microscopic model is increased from 52.4% to 100% and then decreased to 74.3%. The low—permeability zone is no longer
effective after the swept area of the subsequent water flooding decreases and breaks through into high permeability zones,
which means that the plugging effect of the foam flooding has an effective plugging period in the subsequent water flooding,
and there are no plugging effect after the effective plugging period. In the process of parallel sand—packed pipe displace-
ment experiment with the same permeability ratio, the change of the fluid diversion rates and oil displacement efficiency

with water flooding, foam flooding and subsequent water flooding is consistent with the result of the microscopic displace-

Wik H 391 :2020-03-05
EF T IBHERE(1987—) , Lo, IR A, TRRE , A F 2 5 RIBCRF ARG . E-mail : whilewind@sina.com,
FEWH h EAAE RBHEEOH B IS RIS R S ROT R T IR R A G PRI AR IR T R AR 5E T (P17003-2)



278 H£3M

THOE . 6 PR SR i UL 0K it AL BB % K 3 2 SR -107-

ment mechanism analysis, which further verifies the results of the displacement experiment with the heterogeneous micro-

scopic model.

Key words : foam flooding; heterogeneous microscopic model; profile control and oil displacement ;oil displacement mecha-

nism;oil displacement effect
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Fig.1 Experimental apparatus of physical simulation on high temperature microscopic displacement
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Fig.4 Displacement effect on water flooding
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