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Surfactant flooding has considered to be one of the most useful approach to recovery residual oil that trapped
in pore space after waterflooding. From a macroscopic perspective, this is the surfactant molecules —that are
adsorbed on the oil/water interface —would significantly reduce the interfacial tension (IFT) and thus result
in the change of wettability in the oil-water reservoir system. However, the microscopic mechanism of sur-
factant structure (the hydrophilic headgroup and the hydrophobic hydrocarbon chain) effecting on IFT and
contact angle is still lack of deep investigation.

In the present study, we performed a detailed molecular dynamics (MD) simulation (all the simulations are con-
ducted with the open-source MD code - LAMMPS) study to understand the displacement and transportation
of oil droplets in nanopores with surfactant solution interactions at the atomic levels. We first demonstrated
the surfactant molecules forming micelle process in a water environment and then revealed the mechanism
of two factors (interfacial thickness and interface formation energy) effecting on surfactant-IFT reduction as
well as the temperature sensitivity with respect to IFT. Related results are consistent with previous simula-
tion and experimental work (Palazzesi et al., 2011; Xu et al., 2013). The surfactant molecules have been further
added into water/oil system to investigate the influence of surfactant flooding on oil droplet displacement and
transportations. Liquids/silica pore surface wettability associated with the surfactant additions is evaluated
by the contact angle of oil droplet at the three-phase contact line.
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