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When it comes to wastewater treatment, there is a constant need for innovative
and efficient solutions. One such solution that has gained significant attention in
recent years is aerobic granular sludge treatment systems. These systems have
proven to be highly effective in removing various contaminants from wastewater,
including pathogens.

In this article, we delve into the research conducted by IHE Delft PhD scholars on
the unprecedented effectiveness of aerobic granular sludge treatment systems in
removing pathogens and ensuring safe water disposal.

The Rise of Aerobic Granular Sludge Treatment Systems

Aerobic granular sludge treatment systems are a relatively new development in
the field of wastewater treatment. Traditionally, wastewater treatment plants have
relied on more conventional methods such as activated sludge processes.
However, these methods often face challenges in terms of space requirements,
energy consumption, and overall efficiency.
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Aerobic granular sludge treatment systems provide a game-changing alternative
by harnessing the power of nature. The system is centered around the formation
of granules, which are self-immobilized microbial aggregates. These granules
have a unique structure that allows for efficient pollutant removal.

The Research Findings

The IHE Delft PhD scholars conducted extensive research to evaluate the
performance of aerobic granular sludge treatment systems in eliminating
pathogens from wastewater. Their findings revealed remarkable results that have
revolutionized our understanding of pathogen removal.

One of the key advantages of aerobic granular sludge treatment systems is their
ability to achieve high pollutant removal efficiency across a wide range of
operating conditions. Compared to conventional activated sludge processes,
aerobic granular sludge treatment systems consistently showed superior
pathogen removal rates.

Furthermore, the research demonstrated that the physical structure of the
granules plays a crucial role in pathogen removal. The interconnected network of
microorganisms within the granules creates an ideal environment for the
elimination of pathogens. As the wastewater passes through the granules, the
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microorganisms actively degrade and consume the pathogens, resulting in their
effective removal.

The Implications and Future Applications

The breakthrough findings of the IHE Delft PhD research have significant
implications for both the wastewater treatment industry and public health. The
ability of aerobic granular sludge treatment systems to efficiently remove
pathogens opens up new possibilities for safer and more sustainable wastewater
treatment.

By implementing these systems on a larger scale, we can ensure the availability
of clean and safe water resources for future generations. The reduction in the
presence of pathogens in treated wastewater also minimizes the risk of
contamination and disease transmission, improving public health outcomes.

Looking ahead, the research conducted by IHE Delft PhD scholars provides a
solid foundation for further advancements in the field of aerobic granular sludge
treatment systems. By continuing to investigate the intricacies of granule
formation, optimizing operating conditions, and exploring potential hybrid
treatment processes, we can unlock even greater potential for pathogen removal.

The research conducted by IHE Delft PhD scholars on pathogen removal in
aerobic granular sludge treatment systems is indeed groundbreaking. Their
findings highlight the extraordinary efficiency of these systems in eliminating
pathogens from wastewater, paving the way for a safer and more sustainable
approach to wastewater treatment.

As we continue to face challenges related to pollution and water scarcity, it is
essential to invest in technologies that offer the highest level of performance and
environmental benefits. Aerobic granular sludge treatment systems prove to be a



promising solution, and the research conducted at IHE Delft provides valuable
insights that will shape the future of wastewater treatment.
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This book describes pathogen removal processes in aerobic granular sludge
(AGS) wastewater treatment systems. Faecal indicators (E. coli, Enterococci,
coliforms and bacteriophages) were tracked in full-scale AGS facilities and
compared to parallel activated sludge (CAS) systems. AGS showed similar
removals as the more complex CAS configurations. Removal mechanisms
investigated in laboratory-scale reactors showed that the AGS morphology
contributes to the removal processes. By tracking E. coli and MS2, it was
observed that organisms not attached to the granules are predated by protozoa
during aeration. 18S RNA gene analyses confirmed the occurrence of
bacterivorous organisms (e.g., Epistylis, Vorticella, Rhogostoma) in the system.
Particulate material in the feeding stimulated their development, and a protozoa
bloom arose when co-treating with (synthetic) faecal sludge (4 % v/v). An
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overview of the diverse eukaryotic community in laboratory reactors and real-life
applications is also provided. The microbial diversity of the influent was different
compared to AGS and CAS sludge samples. However, no clear differences were
found between them on species level. This study contributes to a better
understanding of the mechanisms behind pathogen removals in AGS systems.
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