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Introduction

Chemical enhanced oil recovery has been an effective
technique for oil recovery and includes injection of
polymer, surfactant, polymeric surfactant, and alkaline
into the reservoir used with the goal for Transportation
of trapped oils. These materials are used individually
or simultaneously for increased recovery efficiency [ 1-
5].

Considering advantages and disadvantages of
substance used in polymer/surfactant injection, if
one could create positive effects of polymers and
surfactants in one material, this new material can be
an attractive replacement for traditional chemical
enhanced oil recovery in which it can play the role
of both substance in the reservoir, and Naturally
drive down the costs; both in terms of material costs
and in terms of operational costs significantly. Using
polymeric surfactant, which has positive effects on
both materials, can improve the enhanced oil recovery
compared to current methods drastically.

Surfactants and polymeric surfactants decrease
interfacial tension between water and trapped oil in
pores of reservoir rock because of high capillary force
after primary and secondary oil recovery. Another
effect of these substances has been changing reservoir
rock's wettability from oil-wet to water-wet and
causing water mobility control in the flooding process.
Polymers are used to increase injected water viscosity
and, as a result, a decrease in mobility of water and
approaching it to the mobility of oil [1-5].

In flooding by surfactants, the mechanism of increased
recovery is based on a decrease in interfacial tension
and wettability alteration of reservoir rock; however,
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the effect of interfacial tension is more than wettability
alteration. Other than having several advantages in
the enhanced oil recovery process, these chemical
substances also have difficulties that affected their
industrial usage.

One of their fundamental challenges is the adsorption
of surfactants and polymeric surfactants on reservoir
rock surfaces. Therefore, for more effective and
successful usage in the enhanced oil recovery process,
care must be taken that the chemical formula of
these substances is designed and synthesized based
on the reservoir's rock and fluid properties, so these
substances have better performance and the least
amount of adsorption on

reservoir rock [9-21].

Materials and Methods Chemical Materials

The materials used in this study include acrylamide
with a purity degree of 98%, polyvinylpyrrolidone,
sodium chloride, potassium sulfate, magnesium
chloride, sodium hydroxide, acrylic acid, a zwitterion
[2- (Methacryloyloxy) ethyl] dimethyl - (3-sulfopropyl)
ammonium hydroxide with a purity degree of 95%
which were provided from Sigma Aldrich company.
Ethanol and methanol with the experimental purity
were provided from Merck Company.

Core was provided from one of the reservoirs located
in the southwest of Iran.

Methods
Synthesis of Materials

The synthesis of HPAM and HMZPAM used in this
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research is based on the method of Ghaleh Golab et
al. [6].

Surface Adsorption of Polymers on Reservoir Rock
Samples

In this study, with the assistance of static method,
the adsorption rate of polymers on powdered rock
particles was investigated. The method is to combine
3 grams of core powder prepared with 30 grams of
polymer solution and water (in different concentrations
of polymer) and place it on a magnetic stirrer at the
different temperature for 24 hours, the concentration
of residual polymer in the solution was measured. The
method of measuring the residual concentration is that
after 24 hours when the solution is thoroughly mixed
with rock powder, it was placed in the oven at the
previous temperature for 12 hours until it is completely
equilibrium, then for ensured separated solution from
rock, liquid was centrifuged. The concentration of the
remaining polymer in the solution was measured with
spectrophotometry. Because the concentration of the
initial polymer is known, the amount of adsorption can
be calculated.

Results and Discussion
Investigation of Surface Adsorption of Polymers on
Rock Surface

Figure 1 shows the adsorption rate of two polymers,
HPAM and HMZPAM, on dolomitic reservoir rocks at
concentrations of 50 to 1000

mg/L at 25 °C. As the results show, with an increase in
polymer concentration, the amount of adsorption also
increases.

The upward trend is up to until about 800 mg/1, that is
the critical associated concentration (CAC) and then
the absorption process slows down and increases with
a slight slope [34]. The maximum absorption at this
temperature is 1.066 mg/g for HPAM and 1.38 mg/h
for HMZPAM.
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Fig. 1 Absorption of HPAM and HMZPAM on the
reservoir rock at 25 °C

Conclusions

Due to the fact that one of the main problems of the
chemical extraction process is the adsorption of these
materials, the laboratory study of the adsorption of

HMZPAM polymer surfactant and HPAM polymer
was performed on clean dolomite carbonate particles
at different concentrations and temperatures. The XRD
results of the rock showed that about 50% of this rock
is composed of Ca™ and Mg*™ ions and acts as active
sites for the adsorption of HMZPAM and HPAM.
HMZPAM has COO- and SO,- groups in its structure
and HPAM also has COO- groups.

These negative groups adsorbed Ca™ and Mg™ ions on
the surface of the rock and the adsorption of polymer
and polymeric surfactants occurred, and the adsorption
rate of HMZPAM was higher than HPAM due to hav-
ing two negative groups. By increasing the concentra-
tion of polymeric surfactant and polymer, the amount
of adsorption increased until it reached its maximum
at the critical associate concentration (CAC) and after
this concentration is almost constant.
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