
Intensifying Activated Sludge Using Media
Supported Biofilms

Activated sludge is a widely used process for treating wastewater in industries
and municipal wastewater treatment plants. It involves the growth of
microorganisms in an aeration tank where they break down organic matter
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present in the wastewater. This results in the removal of pollutants and the
production of clean water.

However, traditional activated sludge processes often face challenges in terms of
limited treatment capacity, high energy consumption, and vulnerability to shock
loads. In recent years, a promising solution called "media supported biofilms" has
emerged to address these issues and intensify the performance of activated
sludge systems.
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What are Media Supported Biofilms?

Media supported biofilms refer to the cultivation of microorganisms on a solid
support, such as plastic or ceramic media, within a wastewater treatment system.
The concept is based on the formation of a biofilm, which is a community of
microorganisms attached to a surface.

In media supported biofilms, the plastic or ceramic media provide a large surface
area for the attachment and growth of microorganisms. This enables higher
biomass concentrations and increased biological activity, leading to improved
treatment efficiency and enhanced removal of pollutants in the wastewater.
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The Benefits of Media Supported Biofilms in Activated Sludge

The use of media supported biofilms in activated sludge systems offers several
key advantages over traditional processes. These include:

Increased Treatment Capacity: Media supported biofilms allow for higher
biomass concentrations, which result in greater treatment capacity and
improved overall system performance.

Enhanced Nutrient Removal: The increased surface area provided by the
media promotes the growth of specific microorganisms that are effective in
removing nutrients, such as nitrogen and phosphorus, from the wastewater.

Reduced Energy Consumption: By intensifying the biological activity,
media supported biofilms can achieve the same treatment results with lower
energy input, reducing operational costs.

Improved Shock Load Resilience: Biofilms are more resilient to shock
loads compared to suspended growth systems, ensuring stable performance
even during sudden influxes of high-strength wastewater.

Compact Footprint: Intensifying the treatment process allows for a smaller
reactor volume, resulting in a reduced physical footprint and potential cost
savings in construction and land use.

Application and Implementation

Media supported biofilms can be implemented in existing activated sludge
systems or incorporated into new wastewater treatment plants. Retrofitting an
existing system involves adding the media support within the aeration tank, while
new plants can design the system to accommodate media from the start.



The selection of appropriate media depends on factors such as the wastewater
characteristics, required treatment efficiency, and available space. Various types
of plastic and ceramic media are available, each with its own advantages in terms
of surface area, durability, and ease of maintenance.

Once implemented, regular monitoring and maintenance are crucial to ensure the
biofilms' long-term performance. This includes periodic cleaning of media
surfaces to prevent clogging and the establishment of optimal operating
conditions, such as dissolved oxygen concentration and nutrient levels, to
maintain the desired microbial activity.

Intensifying activated sludge using media supported biofilms offers a viable
solution to enhance wastewater treatment efficiency and overcome the limitations
of traditional processes. The benefits of increased treatment capacity, improved
nutrient removal, reduced energy consumption, shock load resilience, and
compact footprint make it an attractive option for industries and municipal
wastewater treatment plants.

As the demand for effective and sustainable wastewater treatment continues to
grow, incorporating media supported biofilms into activated sludge systems can
contribute to achieving cleaner water and a healthier environment for all.
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Intensifying Activated Sludge Using Media-Supported Biofilms will be of interest
to practicing wastewater treatment process designers, along with those seeking
more compact and energy-efficient wastewater treatment options. The
advantages of Moving Bed Biological Reactor (MBBR)-based hybrid processes
are now well-established in practice, leading to their increased use in the field.
Membrane Aerated Biofilm Reactor (MABR)-based hybrid processes are much
newer and offer further systematic process and energy advantages. This book
examines the evolution of hybrid technologies as well as the potential for
continued improvement of biological wastewater treatment techniques.

　

Features:

Reviews current approaches for intensifying biological wastewater treatment
processes and their mechanistic bases.

Examines hybrid suspended growth/biofilm-based wastewater treatment
processes, including the newly-developed MABR-based processes, and their
unique dynamic performance characteristics.

Presents a novel method for characterizing the performance and process
intensification advantages of hybrid processes.

Provides guidance for simulating the performance of hybrid processes,
including oxygen transfer in MABR hybrid processes.
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