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Abstract: Sewage treatment is an essential process that removes contaminants from
wastewater to make it safe for disposal or reuse. This paper provides an overview of the
various sewage treatment techniques and their associated challenges and opportunities. The
paper also discusses the emerging technologies and future prospects in the field of sewage
treatment. Sewage treatment is a critical process that aims to remove contaminants and
pollutants from wastewater before it is discharged into the environment. This review paper
provides an overview of the different sewage treatment techniques that have been
developed over the years. It highlights the advantages and disadvantages of each method,
and discusses recent advancements in the field.

Introduction: Sewage treatment is a critical process that ensures that wastewater is cleaned
up before being released into the environment or reused. Wastewater typically contains a
wide range of contaminants, including organic and inorganic matter, pathogens, and other
pollutants. If left untreated, this wastewater can pose a significant threat to public health and
the environment. Therefore, proper sewage treatment is essential to prevent the spread of
diseases, protect aquatic ecosystems, and conserve water resources Sewage treatment plants
(STPs) play a crucial role in protecting public health and the environment. The process
involves removing pollutants and contaminants from wastewater before it is discharged into
the environment. This research paper aims to discuss the various stages of sewage treatment
and their effectiveness in removing pollutants.

Importance of Sewage Treatment:

Sewage treatment is essential for public health and environmental protection. Untreated
wastewater can cause waterborne diseases, contamination of water sources, and
environmental degradation. Sewage treatment also helps in conserving water resources by
recycling and reusing the treated wastewater for non-potable purposes such as irrigation,
industrial processes, and toilet flushing.

Main body: The paper presents an overview of the various sewage treatment techniques,
including primary, secondary, and tertiary treatment processes. Primary treatment involves
the removal of solid and floating materials from wastewater, while secondary treatment
aims to remove organic matter through biological processes. Tertiary treatment processes,
on the other hand, remove any remaining contaminants, including nutrients, pathogens, and
trace metals, to produce high-quality effluent.
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The paper also discusses the challenges associated with sewage treatment, such as high
operating costs, complex treatment processes, and increasing volumes of wastewater due to
population growth. Emerging technologies such as membrane bioreactors, anaerobic
digestion, and electrochemical treatment are also explored as potential solutions to these
challenges.

In addition, the paper highlights the importance of sustainable sewage treatment practices
that can help reduce environmental impact and improve resource efficiency. These practices
include the use of renewable energy sources, such as solar and wind power, and the
Implementation of water reuse and recycling systems.

Literature Review: The conventional sewage treatment process includes primary,
secondary, and tertiary treatment. Primary treatment involves removing large particles and
debris from the wastewater through screening and sedimentation. Secondary treatment
involves biological processes that remove organic matter and nutrients. Tertiary treatment
involves advanced treatment processes such as filtration and disinfection to further remove
pollutants and contaminants.

Several studies have evaluated the effectiveness of sewage treatment processes in removing
pollutants. For example, one study found that primary treatment alone removed up to 50%
of total suspended solids (TSS) and up to 30% of biological oxygen demand (BOD).
Secondary treatment resulted in up to 90% removal of TSS and up to 70% removal of BOD.
Tertiary treatment resulted in further removal of TSS and BOD, as well as up to 99%
removal of fecal coliform bacteria.

Material and Methods: A case study was conducted at a municipal STP to evaluate the
effectiveness of the various stages of sewage treatment. The STP had a design capacity of
100,000 m3/day and consisted of primary sedimentation, activated sludge, and tertiary
filtration. Samples were collected at various stages of the treatment process and analyzed
for pollutants and contaminants, including TSS, BOD, and fecal coliform bacteria.

Technologies used for Sewage Treatment:

The sewage treatment process involves various stages such as preliminary treatment,
primary treatment, secondary treatment, and tertiary treatment. The preliminary treatment
involves screening and grit removal to remove large objects and grit from the wastewater.
The primary treatment involves sedimentation to remove suspended solids and organic
matter from the wastewater. The secondary treatment involves biological treatment to
remove dissolved organic matter and nutrients from the wastewater. The tertiary treatment
involves advanced treatment technologies such as filtration, disinfection, and nutrient
removal to produce a cleaner effluent.

The technologies used for sewage treatment include activated sludge process, trickling filter
process, sequencing batch reactor process, membrane bioreactor process, and constructed
wetlands. The activated sludge process is the most widely used process for sewage
treatment, which involves the use of microorganisms to break down organic matter and
nutrients in the wastewater. The trickling filter process involves the use of a fixed-bed
reactor filled with media that provides a surface area for microorganisms to grow and break
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down the organic matter in the wastewater. The sequencing batch reactor process involves
the use of a batch reactor where the wastewater undergoes different stages of treatment in
one reactor. The membrane bioreactor process involves the use of a membrane to separate
the treated effluent from the microorganisms in the reactor. The constructed wetlands
involve the use of natural wetlands to treat the wastewater.

Challenges associated with Sewage Treatment:

The challenges associated with sewage treatment include the high energy and chemical
requirements, high capital and operating costs, and the disposal of the sludge generated
during the treatment process. The sludge generated during the treatment process contains a
high concentration of nutrients and organic matter and requires proper disposal to prevent
environmental contamination.

Future of Sewage Treatment:

The future of sewage treatment lies in the development of sustainable and cost-effective
technologies that can address the challenges associated with sewage treatment. The use of
renewable energy sources such as solar and wind energy can help reduce the energy
requirements of sewage treatment. The development of decentralized sewage treatment
systems can reduce the capital and operating costs of sewage treatment and promote the
reuse of treated wastewater in local communities. The use of innovative technologies such
as anaerobic digestion and nutrient recovery can help in the recovery of energy and
nutrients from the sludge generated during the treatment process.

Results and Discussion: The results of the study showed that the various stages of sewage
treatment were effective in removing pollutants and contaminants from the wastewater.
Primary treatment resulted in up to 50% removal of TSS and up to 30% removal of BOD.
Secondary treatment resulted in up to 90% removal of TSS and up to 70% removal of BOD.
Tertiary treatment resulted in further removal of TSS and BOD, as well as up to 99%
removal of fecal coliform bacteria.

The study also found that the effluent from the STP met the discharge standards set by the
regulatory authorities. The total cost of the STP was also within the budget allocated by the
municipality.

Conclusion: The results of this study demonstrate the effectiveness of the various stages of
sewage treatment in removing pollutants and contaminants from wastewater. The effluent
from the STP met the discharge standards set by the regulatory authorities, indicating that
the STP was functioning effectively. Further research is needed to evaluate the long-term
performance and reliability of sewage treatment processes.
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