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Abstract

Addressing the problem of heavy oil emulsification severely impacting production efficiency during

EFIH: MZE, R, KRETE, ES, sk AR R AR FRBOE SO U R ). B TR,
2026, 14(2): 364-373. DOI: 10.12677/me.2026.142039


https://www.hanspub.org/journal/me
https://doi.org/10.12677/me.2026.142039
https://doi.org/10.12677/me.2026.142039
https://www.hanspub.org/

KL R 5

steam huff and puff development in heavy oil fields, and the lack of clarity regarding the formation law
and influencing factors of water-in-oil emulsions, this paper employs literature analysis. Based on res-
ervoir physics, fluid mechanics, and seepage theory, it analyzes the interfacial interaction mechanism
of emulsifying active components in the emulsion. Combined with experimental observation data on
key parameters such as temperature, water cut, and crude oil composition from the literature, this study
investigates the formation law and influencing factors of W/0 emulsions under steam huff and puff
conditions. The study clarified that the formation of water-in-oil emulsions (W/0) requires three essen-
tial conditions: oil-water two-phase flow, surfactants, and emulsification energy. It revealed the influ-
ence of crude oil viscosity, water cut, temperature, salt concentration, and dispersed phase particle
size on the stability and physical properties of the emulsion. The study also clarified the dark brown
to black, thermodynamically unstable but Kinetically stable physical properties of W/0 emulsions, and
the characteristics of their viscosity, pour point, and yield stress as a function of water cut and tem-
perature. Furthermore, the study showed that the high viscosity and low fluidity of W/0 emulsions
hinder crude oil seepage, necessitating targeted control of their formation. These findings deepen the
understanding of the formation mechanisms of W/0 emulsions in steam huff and puff, providing a sci-
entific basis for improving oil recovery and offering significant guidance for the efficient development
of heavy oil fields.
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Figure 1. Schematic diagram illustrating the influence of gums on asphaltene [23]
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Figure 2. The influence of water content on the viscosity of crude oil emulsion [41]
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Figure 3. The freezing points of different oils vary with the water content [13]
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Figure 4. The yield stress of different oils varies with the water content [13]
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Figure 5. The influence of salinity on the stability of W/O emulsions (the relationship between water phase separation percentage
and time) [39]
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Figure 6. The influence of pH value on the stability of W/O emulsion (the relationship between water phase separation per-
centage and time) [39]
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