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Abstract:
The increased demand of hydrocarbon enforces reduction in
oil reserves globally which became one of the major challenge
for the world. Thusly, improving oil production from current
reservoirs holds the key to meet the current and near future
challenges of global energy demands. The development of new
technologies such as nanotechnologies showed potential benefits to address energy challenges for several industrial applications including oilfield. Silica Nanofluid, a colloidal solution
of solid charged silica (SiO2) nanoparticles (NPs) suspended
in a base fluid (oil/water/glycol/polymeric solutions); possibly beneficial to improve the oil production by governing the
matter of facts at nano scale level [1]. However, uniform distribution of NPs within the nanofluid (stable nanofluid) significantly improves the oil recovery due to large exposed surfaces
[2]; remarkably able to modify reservoir rock/fluid properties
such as wettability of reservoir rock/interfacial tension (IFT)
between oil and nanofluid [3]. Therefore, the first requisite for
nano-assisted oil recovery (N-EOR) is attributed to the stability
of nanofluid and secondly, the impact of stable nanofluids on
reservoir properties since flowing through porous media. However, stability of any nanofluid can be influenced by reservoir
conditions such as high temperature, high salinity which may
reduce oil production in N-EOR process [1,4].
In this regard, silica nanofluids were prepared using deionized
(DI) water and found unsuccessful due to rapid agglomeration of NPs in results showed severe sedimentation. Thusly,
a typical oilfield polymer polyacrylamide (PAM) were utilized
as base fluid (1000 ppm PAM solution) to render the effect of
NPs agglomerations [5]. PAM also provides suitable viscosity
contrast to displace the oil in porous media through providing
stable rheological properties [5]. However, harsh reservoir conditions such as temperature and salinity limits the applicability
of nanofluid and makes them a conventional fluid. Thusly,
another similar charged and thermally stable NPs (TiO2) were
included in the silica nanofluid to curtail the effect of temperature for harsh reservoirs [5,6]. In the other hand, anionic
surfactant were included to the silica nanofluid to render the
effect of silica nanofluid in high saline reservoirs [4].
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