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Abstract

Introduction: Carbon nanotubes are widely used adsorbents in the removal
of compounds such as drugs, metals, toxins and dyes in various industries.
In addition to carbon nanotubes, graphite has also been used in the removal
operation. The purpose of this study is to investigate the effect of parameters
affecting the removal of omeprazole from aqueous samples by two
adsorbents of carbon nanotubes and graphite.

Methods: In this study, 25 ml of omeprazole 20 mg / 1 solution was prepared
and the effect of various parameters such as pH, adsorbent, time, ionic
strength, and temperature were investigated. To evaluate the effect of pH,
first the pH of omeprazole solution (20 mg / 1) was adjusted in the range of
3 to 11, then 0.01 g of carbon and graphite nanotubes were added to the
solution and the mixture was stirred at the laboratory temperature of (20 +
2 ° C) for 60 minutes by an orbital shaker. At the end, the mixture was
filtered through filter paper and an ultraviolet-visible spectroscope was
used to determine the concentration of the residual drug. Similarly, the other
parameters were examined by optimizing a factor in time.

Findings: Synthetic models were used to study the adsorption of
omeprazole on carbon nanotubes and graphite. The results showed that the
experimental data obtained with the second-order kinetic model were in
good agreement for both adsorbents. The isotherm study demonstrated that
the uptake of omeprazole by both adsorbents keeps in good agreement with
the Langmuir equation. Ion strength data showed that the effect of this
parameter on the adsorption of carbon nanotubes was, respectively,
negligible and almost insignificant on the adsorption of graphite.
Thermodynamic study was analyzed to find thermodynamic parameters
which proved that the process of omeprazole adsorption on both adsorbents
is endothermic.

Conclusion: From the obtained data, it can be concluded that the removal
of omeprazole in aqueous solutions by carbon nanotube adsorbent is more
effective than graphite adsorbent. The maximum adsorption capacity of
omeprazole was obtained for the initial concentration of 20 mgL-1, 166.70
mg.g! with carbon nanotube adsorbent and 16.32 mg.g! with graphite
adsorbent. As can be seen, the adsorption capacity of carbon nanotubes is
approximately 10 times higher than that of graphite adsorbents. The reason
can also be attributed to the high effective level of carbon nanotubes.
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Extended Abstract

Introduction

Wastewater from industrial processes
produces a large proportion of
biodegradable compounds. These
compounds include drugs, dyes, metals and
toxins. These compounds are considered a
serious problem for the environment and
have become an important concern for
humans. A large number of compounds
enter the aquatic environment and
groundwater aquifers. Due to the acute
toxicity of these compounds in various
sources can be effective on human health. In
addition, the presence of these compounds
in aquatic environments has been raised as
another major concern regarding damage to
ecosystems, as it alters the ecosystem
potential. To solve this problem, a highly
efficilent wastewater treatment method is
needed. The treatment reduces pollutants to
an acceptable level, so that they can be
released safely and safely into the
environment.

Among the various methods of wastewater
treatment such as adsorption, coagulation-
flocculation, ozone oxidation, reverse
osmosis, membrane filtration, biological
degradation and chemical processes, the
adsorption process based on the use of
effective adsorbent, has been widely used.
The above methods have disadvantages,
including in the method of coagulation and
flocculation, large amounts of sludge are
produced. In reverse osmosis, the need for
high pressure increases energy
consumption. In photochemical oxidation,
ultraviolet drugs in the presence of oxidizing
agents such as peroxide, in addition to not
being economically viable, produce other by-
products, although Advanced oxidation
processes can break down drug compounds
into simpler molecules or mineralize them,
but these methods are very difficult and
expensive to completely remove hard
compounds.

One of the most suitable physical techniques,
adsorption methods are the most widely
used among physical methods to remove
organic compounds from  industrial
wastewaters. The performance and design of
adsorption methods do not produce simple
and toxic substances, they are also cheap.
After the adsorption method, due to its
effective and economical method, it is widely
used, which causes the separation of organic
compounds from water sources. To absorb
organic matter, several materials such as
activated carbon, fine materials and
minerals have been extensively tested in the
primary and modified form, but among the
adsorbents, carbon adsorbents, especially
carbon nanotubes, due to their pores. High
and specific surface area and very high
adsorption capacity have been used the
most.

In this study, since very few studies have
been performed on the removal of
omeprazole by adsorbents, the effect of the
adsorption type of carbon nanotubes and
graphite on the removal of omeprazole has
been investigated. Another purpose of this
study was to investigate the effect of
different environmental parameters on the
removal of omeprazole by two adsorbents.
In addition, the kinetics and isotherm of
adsorption have been investigated in a
closed method, in addition, the effect of
adsorption mechanism has also been
investigated.

Materials and Methods

All chemicals including soda, hydrochloric
acid, omeprazole, ethanol, carbon nanotubes
and graphite were purchased with degraded
purity from Merck. Omeprazole was
prepared in a stable pH range and the
mother solution was dissolved by dissolving
a certain amount of omeprazole in 20%
ethanol / water solution. During the
experiment, the concentration of
omeprazole at 291 nm was determined
based on the linear area of the calibration
curve obtained. To adjust the pH of the
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environment by adding hydrochloric acid or
0.1 N profit was adjusted by pH meter. Zeta
potential of graphite and carbon nanotubes
using a ZetaPlus analyzer with a 20 mg / L
suspension for graphite and carbon
nanotubes (0.01 wt%) with pH adjustment
between pH 1 to 10 (adjusted with sodium
and acid) Normal hydrochloride) was
determined.

To evaluate the effect of different
parameters, adjust the pH of omeprazole
solution (20 mg / 1) in the desired range,
then add 0.01 g of carbon and graphite
nanotubes to the solution and mix for 60
minutes with an orbital shaker at laboratory
temperature. At the end of the mixture, it
was filtered through filter paper and an
ultraviolet-visible spectroscope was used to
determine the concentration of the residual
drug. In order to check all the parameters,
the one-time optimization method has been
used.

Findings and Discussion
Pseudo-quadratic, quasi-quadratic, Tamkin
and Alovich models were used to investigate
the adsorption kinetics of omeprazole on
carbon nanotubes and graphite adsorbents.
They have adsorbents for both. Examination
of Langmuir, Friendlich and Tamkin
isotherms on the obtained data showed that
the adsorption of omeprazole by both
adsorbents is in good agreement with the
Langmuir equation. lon strength data
indicate that this parameter has little effect
on the adsorption of carbon nanotubes and
is almost ineffective for graphite adsorbents.
Finally, by examining the thermodynamic
study of thermodynamic parameters, it was
found that the adsorption process of
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omeprazole on both adsorbents was
endothermic.

Conclusion

The obtained data showed that the removal
of omeprazole in aqueous solutions by
carbon nanotube adsorbent is more effective
than graphite adsorbent. The maximum
adsorption capacity of omeprazole was
obtained for the initial concentration of 20
mg / | adsorbent, 166.70 mg / g for carbon
nanotube adsorbent and 16.32 mg / g for
graphite adsorbent. The adsorption capacity
of carbon nanotubes is approximately 10
times higher than graphite adsorbent, the
main reason for which can be attributed to
the high effective level of carbon nanotubes.
In addition to the above results, a valuable
outcome can be mentioned that in the future,
carbon nanotube adsorbent can be used
effectively to carry omeprazole in the body.
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