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Research Progress of Micro-emulsion Flooding Technology
ZHANG Zhichao', BAI Mingxing', WANG Yong’, NIE Jianfeng’, LIU Jingyuan', SHAO Jun’
(1. Key Laboratory of EOR, Ministry of Education, Northeast Petroleum University, Daging, Heilongjiang 163318, P R of China; 2. No. 6 Oil
Production Plant, Changging Oilfield Branch Company, PetroChina, Xi’ an, Shaanxi 710018, P R of China; 3. Daging Refining and Chemical
Company, Daging, Heilongjiang 163318, P R of China)

Abstract: Because of the difficult problem of water injection and liquid production in unconventional reservoirs such as
low-permeability and ultra-low permeability reservoirs, this paper systematically discussed the oil displacement mechanism of
micro-emulsion flooding for improving oil recovery in low-permeability reservoirs, such as injection pressure reduction and
injection ability increase, profile control and water plugging, and reservoir protection. Compared with water flooding, the viscosity
of injected micro-emulsion into the reservoir is higher than that of water. Thus, it can improve the oil-water mobility ratio, reduce
the viscous fingering of displacement fluids, and reduce interfacial tension (IFT) between the micro-emulsion system and oil
phase, which reduces capillary resistance, changes wettability of reservoir rock, and expands the macroscopic sweep volume in the
reservoir. In addition, when the micro-emulsion flows through the pore and throat channel of the reservoir, it will also improve the
oil-washing efficiency of the reservoir through the synergistic effect of oil solubilization, viscoelastic drag, etc. At the same time,
various types and properties of microemulsions (supercritical CO, micro-emulsion, nano micro-emulsion, in-situ micro-emulsion,
and micro-emulsion foam) with good applicability of oil displacement for low permeability reservoirs were also discussed. The
application effect of different types of micro-emulsion in actual low permeability fields was also discussed in this paper. It was
found that micro-emulsion flooding can generally reduce the injection pressure of water injection wells in low permeability
reservoirs by more than 35% , and the oil increase effect of oil wells was also good. The purpose of this review is to provide a
certain theoretical reference for the application of micro-emulsion flooding to enhance oil recovery in low permeability and other
unconventional reservoirs.

Keywords: micro-emulsion flooding; oil displacement mechanism; unconventional reservoir; reduced injection pressure and enhanced

water injection; enhanced oil recovery; review
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Research Status of Self-healing Materials in the Field of Oil and Gas Drilling and Production
SANG Yutong'"?, ZHENG Jingxi'*, ZHANG Yixi'"*, ZHANG Fengrunze"’, BAO Dan"’, ZHANG Peng"’
(1. School of Chemistry and Chemical Engineering, Chongqing University of Science & Technology, Chongqging 401331, P R of China; 2. Chongqing
0il and Gas Field Chemical Engineering Technology Research Center, Chongqing 401331, P R of China)

Abstract: Self-healing material is a kind of material which can heal itself after being damaged by external action. It is of great
significance to prolong the service life of materials, eliminate safety hazards and reduce maintenance costs. In recent years, it has
been widely researched and applied in the field of oil and gas drilling and production. Self-healing materials were classified into
external and intrinsic types based on different healing methods. The healing mechanisms and characteristics of external
(microcapsules, oil and gas activated materials, differential pressure activated sealants) and intrinsic (physical self-healing,
chemical self-healing) self-healing materials were systematically summarized in this paper. Physical self-healing mainly included
hydrogen bonding, hydrophobic association, ionic bond actions, host-guest recognition. Chemical self-healing mainly included the
combination and fracture of imine bond, acylhydrazone bond, disulfide bond, etc. The research status of different types of
self-healing materials in the fields of well cementing, downhole pipe fittings repair, leak-proof plugging, wellbore strengthening,
fluid loss reduction, and profile control and water shutoff was summarized, and the prospects for their development were
prospected.

Keywords: self-healing; external; intrinsic;- leak-proof plugging ; research status ;review
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