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Abstract

This study focuses on the development and analysis of nanoemulsions incorporating ionic liquids (ILs) for
enhanced oil recovery (EOR) applications. Nanoemulsions, characterized by their nanoscale droplet size and stability,
offer promising prospects in altering interfacial properties and improving oil displacement efficiency. lonic liquids,
known for their unique physicochemical properties and tunability, have emerged as valuable additives for enhancing
the performance of nanoemulsions in EOR. The formulation process involves careful selection of ILs, surfactants,
and co-surfactants to achieve desired properties such as droplet size, stability, and interfacial tension modification.
Various characterization techniques, including dynamic light scattering (DLS) and interfacial tension measurements,
are employed to assess the properties and performance of IL-based nanoemulsions.
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Introduction

Enhanced Oil Recovery (EOR) techniques play a vital role in
maximizing hydrocarbon extraction from reservoirs, particularly
in mature fields where primary and secondary recovery methods
have reached their limits [1]. These techniques aim to enhance the
displacement and mobilization of trapped oil, thereby increasing
overall recovery rates [2]. Among the various EOR methods,
nanoemulsions have garnered considerable interest due to their ability
to modify interfacial properties between oil, water, and rock surfaces,
leading to improved oil recovery efficiency [3]. Nanoemulsions are
colloidal dispersions characterized by their nanoscale droplet size,
typically ranging from 10 to 500 nanometers [4]. Their small droplet
size provides a high surface area-to-volume ratio, which enhances their
stability and facilitates interactions with reservoir fluids. Additionally,
nanoemulsions can alter interfacial tension between oil and water,
improve wettability, and promote the mobilization of trapped oil,
making them promising candidates for EOR applications [5]. The
development and analysis of nanoemulsions utilizing ILs for improved
oil recovery represent a significant area of research with potential
implications for the oil and gas industry. This study aims to explore
the formulation process, characterization techniques, and potential
applications of IL-based nanoemulsions in EOR. By elucidating
the mechanisms underlying their performance enhancement and
evaluating their efficacy under various reservoir conditions, this
research seeks to contribute to the optimization of EOR strategies and
the sustainable extraction of hydrocarbon resources [6].

Development of Ionic Liquid-Based Nanoemulsions:

The formulation of IL-based nanoemulsions involves several
key steps, including the selection of suitable ILs, surfactants, and co-
surfactants, followed by emulsification and characterization. ILs offer
a wide range of possibilities for tailoring nanoemulsion properties,
including droplet size, stability, and interfacial tension. Surfactants and
co-surfactants play crucial roles in stabilizing the nanoemulsion and
controlling droplet size distribution [7].

Characterization Techniques:

Various characterization techniques are employed to evaluate the
properties of IL-based nanoemulsions. Dynamic Light Scattering (DLS)

provides insights into droplet size distribution and stability, while Zeta
potential measurements elucidate the surface charge of nanoemulsion
droplets. Interfacial tension measurements quantify the ability of IL-
based nanoemulsions to alter interfacial properties, crucial for efficient
oil mobilization and displacement [8].

Applications in Enhanced Oil Recovery:

IL-based nanoemulsions offer promising applications in enhanced
oil recovery due to their ability to modify interfacial properties and
improve oil displacement efficiency [9]. These nanoemulsions can
be injected into reservoirs to reduce interfacial tension, enhance
wettability, and mobilize trapped oil, thereby increasing oil recovery
rates. Additionally, ILs can serve as reservoir conditioning agents,
modifying reservoir rock properties to facilitate oil displacement and
extraction.

Discussion

The development and analysis of Nano emulsions utilizing ionic
liquids (ILs) for improved oil recovery (IOR) offer a promising
approach to addressing the challenges of conventional oil extraction
methods. This discussion focuses on several key aspects, including
the potential benefits, challenges, and future directions of IL-based
Nano emulsions in the context of enhanced oil recovery applications.
Interfacial Tension Modification: One of the primary mechanisms
through which IL-based Nano emulsions enhance oil recovery is
by modifying the interfacial tension between oil and water phases.
By reducing interfacial tension, ILs facilitate the detachment of oil
droplets from reservoir surfaces, leading to improved oil displacement
efficiency. Moreover, ILs can alter the wettability of reservoir rocks,
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promoting the penetration of water and facilitating the mobilization
of trapped oil. Applications of these nanoemulsions in EOR include
reducing interfacial tension, enhancing wettability, and mobilizing
trapped oil within reservoirs. Despite promising results, challenges
such as scalability and environmental impact need to be addressed.
Continued research and development in this field hold significant
potential for advancing EOR strategies and optimizing hydrocarbon
extraction processes. Enhanced Oil Recovery (EOR) techniques play
a pivotal role in maximizing hydrocarbon extraction from reservoirs.
Among these techniques, nanoemulsions have emerged as promising
candidates due to their ability to alter interfacial properties, mobilize
trapped oil, and enhance oil displacement efficiency. In recent years,
the integration of ionic liquids (ILs) into nanoemulsions has garnered
significant attention, owing to the unique physicochemical properties
and tunability of ILs. This article delves into the development,
characterization, and potential applications of nanoemulsions
incorporating ILs for enhanced oil recovery [10].

Conclusion

The development of IL-based nanoemulsions involves the selection
of appropriate ILs, surfactants, and co-surfactants to achieve desired
emulsion properties such as droplet size, stability, and interfacial
tension modification. Characterization techniques such as dynamic
light scattering (DLS), zeta potential measurements, and interfacial
tension analysis provide valuable insights into the properties and
performance of IL-based nanoemulsions, aiding in their optimization
for specific EOR applications. Applications of IL-based nanoemulsions
in EOR include reducing interfacial tension between oil and water
phases, enhancing wettability of reservoir rocks, and mobilizing
trapped oil within porous media. These applications have the potential
to significantly increase oil recovery rates and extend the productive
lifespan of mature oil fields, contributing to the sustainable extraction
of hydrocarbon resources. The integration of ionic liquids into
nanoemulsions represents a promising approach for enhancing oil

recovery from reservoirs. These nanoemulsions offer tunable properties,
improved stability, and enhanced oil displacement efficiency, making
them valuable assets in the quest for efficient hydrocarbon extraction.
Continued research and development in this field are essential to
unlock the full potential of IL-based nanoemulsions for enhanced oil
recovery applications.

References

1. Gin AW, Hassan H, Ahmad MA, Hameed BH, Mohd AT (2021) Recent progress
on catalytic co-pyrolysis of plastic waste and lignocellulosic biomass to liquid
fuel: The influence of technical and reaction kinetic parameters. Arab J Chem
14: 103035.

2. Karimia B, Shokrinezhada B, Samadib S (2019) Mortality and hospitalizations
due to cardiovascular and respiratory diseases associated with air pollution in
Iran. Atmos Env 198: 438-447.

3. Kaushik M, Moores A (2017) New trends in sustainable nanocatalysis:
Emerging use of earth abundant metals. Curr Opin Green Sust Chem 7: 39-45.

4. Kima SC, Nahma SW, Parkba YK (2015) Property and performance of red
mud-based catalysts for the complete oxidation of volatile organic compounds.
J Hazard Mater: 300: 104-113.

5. Markova-Velichkova M, Lazarova T, Tumbalev V, Ivanov G, Naydenov A
(2013) Complete oxidation of hydrocarbons on YFeO3 and LaFeO3 catalysts.
Chem Eng J 231: 236-245.

6. Martin-Luengo MA, Yates M, Diaz M (2011) Renewable fine chemicals from
rice and citric subproducts Ecomaterials. ppl Catal B Env106 488-493.

7. Mazaheri H, Ong HC, Masjuki HH, Amini Z, Alwi A (2018) Rice bran oil based
biodiesel production using calcium oxide catalyst derived from Chicoreus
brunneus shell. Energy 144: 10-19.

8. Nogueira FGE, Lopes JH, Silva AC, Lago RM, Fabris JD, et al. (2011) Catalysts
based on clay and iron oxide for oxidation of toluene. Appl Clay Sci 51: 385-
389.

9. Schievano A, Sciarria TP, Gao YC, Scaglia B, Adani F (2016) An integrated
system to valorize swine manure and rice bran. Waste Manag 56: 519-529.

10. Suzaimi ND, Goh PS, Malek N, Lim JW, Ismail AF (2020) Enhancing the
performance of porous rice husk silica through branched polyethyleneimine
grafting for phosphate adsorption. Arab J Chem 13: 6682-6695.

Oil Gas Res, an open access journal
ISSN: 2472-0518

Volume 10 + Issue 2 + 1000336


https://www.sciencedirect.com/science/article/pii/S1878535221000502?__cf_chl_tk=oEYhpjw2xmXKN9TkLGzWvetX.nCLGXzFp5D_QYMilZ4-1670308367-0-gaNycGzNDaU
https://www.sciencedirect.com/science/article/pii/S1878535221000502?__cf_chl_tk=oEYhpjw2xmXKN9TkLGzWvetX.nCLGXzFp5D_QYMilZ4-1670308367-0-gaNycGzNDaU
https://www.sciencedirect.com/science/article/pii/S1878535221000502?__cf_chl_tk=oEYhpjw2xmXKN9TkLGzWvetX.nCLGXzFp5D_QYMilZ4-1670308367-0-gaNycGzNDaU
https://www.sciencedirect.com/science/article/abs/pii/S1352231018307611
https://www.sciencedirect.com/science/article/abs/pii/S1352231018307611
https://www.sciencedirect.com/science/article/abs/pii/S1352231018307611
https://www.sciencedirect.com/science/article/abs/pii/S2452223617300469
https://www.sciencedirect.com/science/article/abs/pii/S2452223617300469
https://www.sciencedirect.com/science/article/abs/pii/S0304389415005166
https://www.sciencedirect.com/science/article/abs/pii/S0304389415005166
https://www.sciencedirect.com/science/article/abs/pii/S1385894713009364
https://www.sciencedirect.com/science/article/abs/pii/S0926337311002761
https://www.sciencedirect.com/science/article/abs/pii/S0926337311002761
https://www.sciencedirect.com/science/article/abs/pii/S036054421731931X
https://www.sciencedirect.com/science/article/abs/pii/S036054421731931X
https://www.sciencedirect.com/science/article/abs/pii/S036054421731931X
https://www.sciencedirect.com/science/article/pii/S0169131710004230
https://www.sciencedirect.com/science/article/pii/S0169131710004230
https://www.sciencedirect.com/science/article/abs/pii/S0956053X16303476
https://www.sciencedirect.com/science/article/abs/pii/S0956053X16303476
https://www.sciencedirect.com/science/article/pii/S1878535220302276
https://www.sciencedirect.com/science/article/pii/S1878535220302276
https://www.sciencedirect.com/science/article/pii/S1878535220302276

	Corresponding author
	Abstract

