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Introduction : 

Wastewater treatment is a crucial process that helps protect human health and the 

environment by removing contaminants from wastewater before it is discharged back into 

natural water bodies. The secondary treatment process is a vital component of wastewater 

treatment systems, complementing primary treatment methods. This document aims to 

provide an in-depth overview of the secondary treatment process, its importance in 

wastewater treatment systems, how it works, and its overall significance in maintaining a 

sustainable and clean water environment. 

 

Process of Secondary Treatment  : 

 

The secondary treatment process follows the primary treatment phase, which involves the 

physical removal of larger solids through processes like screening and sedimentation. The 

goal of secondary treatment is to further purify the wastewater by biologically breaking down 

dissolved organic matter and removing additional suspended solids. 

 Biological Treatment 

Biological treatment is the cornerstone of the secondary treatment process. It relies 

on naturally occurring microorganisms to degrade and consume organic matter in 

the wastewater. The most common type of biological treatment is the activated 

sludge process. 

In the activated sludge process, wastewater is mixed with a mixture of bacteria and 

microorganisms (activated sludge) in large aeration tanks. These microorganisms 

break down the organic matter into simpler substances, such as carbon dioxide, 

water, and additional biomass. The aeration provides the necessary oxygen for the 

microorganisms to thrive and carry out their metabolic processes effectively. 

 Clarification  

After the biological treatment, the mixture of treated wastewater and activated 

sludge is transferred to a clarifier. The clarifier allows the activated sludge to settle, 

separating it from the clarified wastewater, which is now significantly cleaner. The 

settled sludge is then recirculated back into the aeration tanks, ensuring a constant 

supply of active microorganisms for ongoing treatment. 

 Filtration  

 In some wastewater treatment plants, an additional step of filtration may be 

included after the clarification process. Filtration involves passing the clarified 

wastewater through sand filters or other media to remove any remaining suspended 

solids or microorganisms that may have escaped the biological treatment. 
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Importance in Wastewater Treatment Systems 

 The secondary treatment process is of paramount importance in wastewater treatment 

systems for several reasons: 

 Enhanced Removal of Organic Matter  

The primary treatment process can remove only a limited amount of pollutants, 

mostly larger solids. The secondary treatment, particularly the biological process, 

significantly enhances the removal of dissolved organic matter, which constitutes a 

major portion of the wastewater contaminants. 

 Nutrient Removal  

In addition to organic matter removal, the biological treatment also helps in nutrient 

removal. Nutrients like nitrogen and phosphorus, which can cause harmful algal 

blooms and negatively impact aquatic life, are efficiently removed during the 

secondary treatment process. 

 Pathogen Reduction  

While primary treatment may reduce some pathogens, the biological process in 

secondary treatment further reduces pathogenic microorganisms present in the 

wastewater, making it safer for the environment and potential reuse. 

 Environmental Protection  

Without effective secondary treatment, untreated wastewater can lead to pollution 

of natural water bodies, posing risks to human health and aquatic ecosystems. By 

employing secondary treatment, we can significantly mitigate these adverse 

environmental impacts. 

 Meeting Regulatory Standards  

Most countries have strict regulations regarding wastewater discharge into the 

environment. Secondary treatment is often necessary to meet these regulatory 

standards and ensure compliance with environmental protection laws. 

How the Secondary Treatment Process Works  

The secondary treatment process typically involves the following key steps: 

 Aeration 

The aeration tanks play a crucial role in the biological treatment process. Air is 

continuously pumped into these tanks to provide the necessary oxygen for the 

microorganisms to break down organic matter effectively. 

 Biological Reactor 

The aeration tanks act as biological reactors, where microorganisms digest the 

organic pollutants in the wastewater and convert them into harmless byproducts. 
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 Sludge Separation 

After the biological treatment, the mixture of treated wastewater and activated 

sludge is passed into a clarifier. Here, the activated sludge settles at the bottom, and 

the clarified wastewater is removed from the top. 

 Sludge Recirculation 

A portion of the settled sludge is recirculated back to the aeration tanks to maintain 

a sufficient concentration of active microorganisms for continuous treatment. 

 Filtration  

In some cases, the clarified wastewater may undergo additional filtration to remove 

any remaining solids before it is discharged or subjected to further treatment for 

specific purposes like water reuse. 

 

Conclusion 

The secondary treatment process in wastewater treatment systems is a vital step in ensuring 

that wastewater is effectively treated before being discharged into natural water bodies. By 

harnessing the power of natural microorganisms, this process significantly reduces organic 

matter, nutrients, and pathogens, thereby protecting the environment and promoting public 

health. The secondary treatment process's importance lies in its ability to enhance the 

overall efficiency of wastewater treatment systems, meeting regulatory standards, and 

contributing to a cleaner and more sustainable water environment for future generations. 

To continue the progress towards cleaner water resources, it is essential to invest in 

advanced secondary treatment technologies and continue research in the field of 

wastewater treatment. 

 

 
 
 
 
 
 
 
 
 

 


