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Abstract

The synergistic technique of nanoparticles, low salinity water and surfactant represents a promising
and innovative strategy for enhancing oil recovery and preventing the deposition of asphaltenes. In
this study, the applications and advantages of the aforementioned technique are studied. Additionally,
the mechanisms of oil displacement, field applications, economic considerations, and future research
directions are presented. The findings indicate that the simultaneous use of nanoparticles, low salinity
water, and surfactants can significantly reduce costs while enhancing recovery rates by altering
wettability to a hydrophilic state, preventing the migration of fine rock particles, and decreasing
surfactant adsorption on the rock surface. By employing this technique, the interfacial tension and
wettability can be reduced to 0.99 mN/m and 22° respectively. Furthermore, this technique
effectively addresses the challenges related to the asphaltene deposition by dispersing asphaltene
molecules within the porous media. Investigations have demonstrated that concentration is a critical
factor; therefore, concentrations exceeding 0.2 wt% of nanoparticles are rarely recommended. Future
research should focus on exploring the synergy between surfactants/low-salinity water and
nanoparticles such as silica, aluminum oxide, and graphene oxide. The results reported in this study
can assist researchers in selecting the optimal synergistic combinations for enhanced oil recovery
tests, thereby minimizing the detrimental effects of incompatibilities while increasing recovery rates.

Keyword: Nanoparticle, Low Salinity Water, Surfactant, Enhanced Oil Recovery (EOR), Asphaltene
Deposition, Mechanism.
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