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subsurface pollution, and difficult to clean-up. Moreover, the continuous dissolution of NAPLs may lead to the extensive contamination of groundwater.
overall oil recovery efficiency for primary and secondary recovery range from 35% to 45% and tertiary recovery methods that can increase the enhanced oil recovery

(MEOR), low-salinity waterflooding, and foam-EOR. Chemical EOR (CEOR) includes different methods of injecting polymers, surfactants, alkaline, emulsions, and foams.

suspensions of iron oxide nanoparticles from plant extracts is an environmental-friendly approach utilizing the extracted polyphenols as reductants and polymeric coatings.

The removal of residual oil that has been trapped in the pore space of underground geological settings is of critical importance for environmental processes such as the remediation | | > Development of “smart fluids” by grafting adequately synthesized polymers

of vadoze / saturated zones of the subsurface, and energy production like the enhanced oil recovery from oil-bearing reservoir rocks. The remediation of soils polluted by non- to the surface of nanoparticles and use them as agents for the synthesis of

agueous phase liquids (NAPLS) resulting from leaking storage tanks, spills and improper waste disposal is considered as one of the most significant challenges. NAPLs have Pickering emulsions.

caused widespread subsurface contamination, while they tend to sink in groundwater systems, resulting in complex dispersal and plume patterns, which are long-term sources of | | > Correlation of the stability / longevity of nano-colloids, and rheological
Concerning energy production, due to population and economic growth, the global energy consumption is estimated to increase by almost 50% in the next thirty years. The strength, oil to water volume ratio).

efficiency by 10-30% could contribute to energy supply. Conventional methods include chemical flooding, gas injection, thermal recovery, microbial enhanced oil recovery their capacity to mobilize oil ganglia from porous media (micromodels,

The use of nanoparticles and Pickering emulsions in EOR processes comprise emerging and well-promising approaches. The green synthesis and stabilization of aqueous | | » Cost benefit analysis and selection of the most efficient “smart fluids™ for

behavior of Pickering emulsions with their composition (salinity, ionic
(EOR) | | » Correlation of the interfacial and rheological properties of “smart fluids” with

sandpacks).

EOR or remediation of oil-polluted soils.

_ Oilrecovery from subsurface and reservoirrocks | Synthesis and stabilization of nano-colloids

Properties of Iron Oxide Nanoparticles (IONPs)

Polyphenol-coated iron oxide nanoparticles (IONPs)

Expanded View of Residual NAPL
Trapped in Pores Between Soil &
Sediment Particles Surfactant
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IONPs : pH =6.05, {-potential = -22.9mV
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Nanoparticle Surface Interfacial | Contact angle Contact angle Average
suspension tension tension | air /suspension synthet_ic oil / diamete_r of
(mN/m) (mN/m) 0(°) suspension 06(°) nanoparticles
(nm)
IONPs 1.0g/L | 52.89+0.29 53.54 |21.7+0.02 9.6 8.;. - 141.8+5.8
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IONPs 0.25g/L | 59.78+0.17 58.35 |25.441.20 19.11+0.6 105.7+16.2

PPH extract

PPHs 3.0g/L |45.29+0.13 | 49.05 |- - 68.06+8.3

IONP Synthesis

Suspension of iron-oxide nanoparticles (IONPs) as

During processes, the physicochemical properties of the rock alter to favor the mobilization of trapped
oil ganglia. This might occur with: (i) the reduction of the interfacial tension thus increasing the capillary
number; (ii) the increase of water viscosity, thus increasing the mobility ratio; (iii) the alteration of the
wettability, thus facilitating the detachment of oil from the rock surfaces.

injection fluid in Secondary Imbibition
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