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ABSTRACT

A one-dimensional long core displacement experiment was designed based on injection of pure foam liquid,
air, and air-foam system into the tight matrix core and fracture core. This aimed to verify the individual
injection capacity of these materials in the ZenPing well area in a typical tight oilfield, China. The results
indicate that the air-foam system cannot be injected directly into the tight matrix core. However, because
some of the foaming agent is absorbed by the reservoir rock, causing foam collapse, the defoamed liquid
and separated air can flow into the tight matrix core, which results in stable displacement. Three-core
parallel displacement experiments were designed, including two matrix cores (with permeability difference
ratios of 10) and one fractured core. The results indicated that the air-foam system mostly flows into the
fractured core and blocks the fractures. Thereby, some of the defoamed liquid and separated air could flow
into the matrix core to displace the residual oil. The residual oil saturation and the oil displacement
efficiency were 21.12% lower and 32.89% higher, respectively, than those of water flooding. We also
analyzed the profile-controlling mechanisms, which indicated the air-foam system flooding is capable of
improving performance following water flooding. We recommend that water flooding should be switched
to air-foam system flooding as early as possible before the water cut reaches around 90%. Our findings
were successfully used to guide a pilot test of the ZenPing well area. The results indicate that air-foam
flooding is a feasible means for improving oil recovery in tight oil reservoirs.
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1. Introduction

Tight oil reservoirs are defined worldwide as those with a matrix permeability of less than 1.0 mD.
Tight oil reservoirs have recently become significant hydrocarbon sources and have become a hotspot for

exploration and development of global unconventional oil and gas resources following shale gas reservoirs
1
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