[ Downloaded from arcpe.modares.ac.ir on 2025-07-12 ]

Surfactant

Carbonate Rock
Adsorption Isotherm
Wettability alteration

Experimental Investigation and Modeling of AOT
Surfactant Adsorption on Carbonate Rock Particles

Sepideh Veiskarami ?, Arezou Jafari **, Aboozar Soleymanzadeh ®

a- Chemical Engineering Department, Tarbiat Modares University, Tehran,
Iran
b- Petroleum Department, Petroleum University of Technology, Ahwaz, Iran

The enhancement of energy consumption and increasing demand for
oil have led to using improve oil recovery methods. Chemical enhanced
oil recovery methods are among the most widly used techniques.
Generally, the effect of these methods has been less than the predicted
amounts by the studies. One of the leading causes, could be due to the
loss of chemicals by adsorption or precipitation of the surfactants on
the rock surface. The mineralogy of the reservoir rocks is effective in
determination of the interaction between the bulk of the fluid phase
and rock surface. This effect will change in the surface charge of the
adsorbent and wettability alteration of the rocks.

Research subject: In this study, the adsorption of AOT surfactant
on the surface of a hydrophilic adsorbent of carbonate reservoir
was investigated. For this purpose, after the preparation of rock
and fluid samples, the adsorption of surfactant was investigated in
concentrations below and above the CMC.

Research approach: Batch adsorption experiments were conducted
to measure the amount of surfactant adsorption on the surface of
carbonate rock. First different concenteration of AOT solutions and
carbonate rock asadsorbent were combined. After 48h, the equilibrium
concentrations were determined by using the calibration curve and.
The amount of surfactant adsorption can be calculated by knowing the
magnitudes of equilibrium and initial concentration of the surfactant.
Main results: The results showed that by increasing the concentration
of the surfactant in the liquid phase, the adsorption increased until
it reaches a saturation point at the concentration of 1200 ppm. The
results of the modeling showed that the Freundlich equilibrium
isotherm with 1/n equals 0.8971 was the best fit for describing the
prediction of AOT surfactant adsorption behaviour.
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Table 1: Characteristics and properties of the used surfactant

Chemical Atomic mass (g/mol) Color CMC (mmol/1) [31] Toxity (mg/Kg)
Formulation
C20H37Na07S 444.56 White 2.55 1900

HiC
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Figure 1: Chemical structure of the AOT surfactant
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Table 2: Oil sample properties

Aspheltene Acid Number Density (g/cm3) | API Dynamic gravity
0 .
Properties content (%) (mg KOH/g oil ) (Cp@ 2500C)
2.99 091 0.899 26 15

Measurement cell

Source light

Image processor

Syringe pump
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Figure 2: Schematic of the IFT measuring device
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Table 3: Crystal structure of the rock sample

Mineral CaCo, CaMg(l, FeCO,
Weight percent 99.94 0.035 0.017
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Figure 3: IFT measurments in terms of surfactant concentration
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Figure 4: Calibration diagram of AOT surfactant adsorption (measured at first day and after one week)
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Figure 5: Adsorption density in terms of initial surfactant concentration
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Figure 6: Diagram of linear, Langmuir and Freundlich isotherms
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=T St
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R 0.9741
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