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Abstract

The application of nanoparticles in Enhanced Oil Recovery (EOR) Received: 27 August 2022
processes is one of the most widely used methods in recent studies by Accepted: 20 September 2023
researchers. In this study, Fe304 nanoparticles were synthesized using Page Number: 7-16

the co-precipitation method. In order to stabilize the suspension of
synthesized nanoparticles in water, the nanoparticles were surface
modified using ascorbic acid. Various identification tests were performed.
Fourier transform infrared spectroscopy (FTIR) to investigate
the formation of functional groups, field emission scanning electron
microscopy (FESEM) to evaluate the morphology and size of
nanoparticles and zeta potential to investigate the surface charge of
synthesized nanoparticles. According to the results, surface modification
has increased the size of nanoparticles, although this amount was
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reported to be very low. Also, following the test results of zeta potential, Keywords:
surface modification has increased the surface charge of nanoparticles Enhanced Oil Recovery
and as a result has led to the stability of nanoparticles in water. Also, to (EOR)

study the effect of the presence of nanoparticles in the injected fluid in
the EOR process, flooding experiments were performed in micromodel.
The oil recovery factor in the presence of nanoparticles increased from
19.8% for water flood to 30.9% for surface-modified iron oxide
nanoparticles using ascorbic acid, which shows an increase of 11%.

Iron Oxide Nanopatrticle,
Ascorbic Acid,

Surface Modification,
Micromodel
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Table 1. Specifications of the used material.

Producer Note

Material

FeClz.6H20 Titrachem Synthesis precursor
FeCl2.4H20 Titrachem Synthesis precursor
Ammonia Titrachem Basic agen.t n
Synthesis
. . Surface modification
Ascorbic acid loba chemie

agent in Synthesis

Synthesis, solvent

Distilled water -
stilled wate and for washing

Porous media

Toluene - .
wettability alteration

Dr.mojallali

Porous media

Methanol Dr.mojallali

wettability alteration
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Table 2. Physical characteristics of the micromodel used
in the research.

Property Amount

Width (cm) 6
Length (cm) 6
Average depth (cm) 0.006
Porosity (%) 38
Net Volume (ml) 0.22
Permeability (mD) 890
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Figure 1. The schematic diagram of micromodel flooding system.
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Figure 2. FTIR diagram of Synthesized Fe;O4 nanoparticles and Fe;Os@Ascorbic acid nanoparticles.
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Table 3. The FTIR results comparison with literature results.

. Wave number (cm) Refence
Functional group
Fe-O [28-32]
O-H [28-32]
C=0 at COO 1600 and 1624 [33, 34]
Cc-0 [34]
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Figure 3. FESEM results of Fe;0, nanoparticles (a) Bare nanoparticles, (b) Surface modified nanoparticles.
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