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Abstract

Introduction: In recent years, the consumption of antibiotics has
increased significantly all over the world due to health reasons related to
human and animal health. The presence of these compounds even in very
small amounts causes adverse effects on the environment and living
organisms. The purpose of this study is to review different technologies
for removing antibiotics from aquatic environments with an emphasis on
new technologies.
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Methods: In this study, a review of library studies and articles in the
Google Scholar, Science Direct, Springer, Scopus, Elsevier, and PubMed
databases are used to obtain up-to-date and valid content.
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biological methods, despite the high cost due to the use of filtration,
produce higher quality wastewater and are more effective than other
biological treatment systems. Also, the investigation of biological
methods showed that the efficiency of removing antibiotics varied from
40 to 95 percent. In recent years, advanced oxidation methods are a
suitable option for removing antibiotics, which can completely remove
antibiotics, and are also a cheap and environmentally friendly technology.
In this study, several antibiotic pollutant purification technologies and
their advantages and disadvantages were examined and it was shown that
biological and physicochemical technologies, especially advanced
oxidation processes, are capable of removing pollutants. They are
medicinal. Although photo catalysts have been successfully developed
for wastewater treatment on a laboratory scale, more extensive research
is needed before the commercialization of these processes.
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Antibiotics, release routes, and their novel removal approaches from the aquatic environments

Extended Abstract

Introduction

Medicines are emerging pollutants that are
widely produced and consumed all over the
world. In recent years, drugs have remained in
various environmental bodies such as surface
water, sewage and soil. These compounds
proved a new class of potential pollutants that
may be toxic to humans and animals and also
lead to increased resistance of microorganisms
including bacteria, fungi and viruses. In recent
years, the consumption of antibiotics has
increased significantly all over the world due to
health reasons related to human and animal
health. The presence of these compounds even
in very small amounts can have adverse effects
on the environment and living organisms. The
purpose of this study is to review different
technologies for removing antibiotics from
aquatic environments with emphasis on new
technologies. Antibiotics are able to affect the
microbial population of sewage systems, and
when they enter the treatment systems, they
inhibit the bacterial activities of the sewage and
as a result, the decomposition of organic matter
is seriously affected, and it is also possible
cause antibiotic resistance in humans and
animals. When antibiotics are partially
metabolized and subsequently excreted, they
enter the water cycle as the main compounds as
well as their metabolites. In general, 50-80% of
all main compounds are excreted through urine
and partially through feces as a mixture of
compounds bound to metabolites. Antibiotics
are often not completely destroyed during
wastewater treatment and then enter surface
water.

Materials and Methods

The research method in this article is review-
systematic and library studies and relevant and
updated articles available in Google Scholar,
Science Direct, Springer, Scopus, Elsevier and
PubMed databases have been used. While
benefiting from the guidance and opinions of
technical professors in order to obtain the
desired articles, the key words are biological
degradation, optical degradation, advanced
oxidation  processes,  coagulation  and
coagulation, biological processes, antibiotics.
and medicinal pollutants were used.

Findings

The destruction of antibiotics is different
depending on their physical and chemical
properties and the result of their fate and
destruction paths. In conventional wastewater
treatment  plants, antibiotics  undergo
mechanical, chemical and biological processes.
The removal efficiency of conventional
wastewater treatment varies significantly, and
they are not designed to remove emerging
contaminants such as antibiotics. The results
showed that membrane bioreactor systems
among biological methods, despite the high
cost due to the use of filtration, produce higher
quality wastewater and are more effective than
other biological treatment systems. Also, the
investigation of biological methods showed
that the efficiency of removing antibiotics
varied from 40 to 95 percent. Because the
system of continuous purification methods for
purifying newly emerging pollutants in water,
such as antibiotics, due to their complex
structure and high chemical stability, are not
very effective and cannot provide the basis for
complete destruction. As a result, it is necessary
to adopt more modern systems such as
advanced oxidation processes (AOP). Today,
the implementation of clean production
programs with the aim of reducing polluting
wastes and  especially the use of
environmentally sustainable technologies in
industrial processes is of great importance. In
recent years, advanced oxidation methods are a
suitable option for removing antibiotics, which
are able to completely remove antibiotics, and
are also a cheap and environmentally friendly
technology.

Discussion

In general, membrane bioreactor systems are
more effective than other treatment systems in
removing some antibiotics despite their higher
cost. The combined use of advanced treatment
can significantly improve the removal of
antibiotics before wastewater disposal.

Conclusion
In this study, a number of antibiotic pollutant
purification technologies and their advantages
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and disadvantages were investigated, and in
order to reach the standard, a combination of
different purification technologies needs
further investigation. Conventional wastewater
treatment facilities are not designed to remove
pharmaceutical compounds. Due to variable
physicochemical properties, structure,
solubility, as well as operating conditions of the
biological process, the efficiency with which
drugs are removed varies significantly.
According to research conducted in recent
years, advanced oxidation processes have been
successful in removing antibiotics from water.
It was also found that photocatalytic processes
perform better in photochemical processes. In
addition, it is important to note that the goal of
progress has been in the use of heterogeneous
photocatalysts. Therefore, it was found that
although photocatalysts have been successfully
developed for wastewater treatment on a
laboratory scale, more attention is needed for
the commercialization of these methods.
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