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Abstract 

IFAS stands for Integrated Fixed-film Activated Sludge. It is a hybrid biological wastewater treatment 

technology that combines the benefits of conventional activated sludge and attached growth (biofilm) 

systems. IFAS is primarily used in municipal and industrial wastewater treatment to enhance 

nitrification, BOD removal, and overall plant capacity. 
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1. Introduction 

Adding an integrated fixed film activated sludge system can enhance the capacity and efficiency of an 

activated sludge system by taking advantage of existing wastewater treatment technology and boosting it 

with biological treatment methods. IFAS system is a hybrid wastewater treatment technology that 

integrates: 

1. Suspended growth (activated sludge) 

2. Attached growth (biofilm on fixed or free-floating media) 

This combination enhances the biological treatment performance in both organic matter and nutrient 

(especially nitrogen) removal. 

2. Process Design 

IFAS systems use biofilm growth to help remove organic materials from waste streams. During an IFAS 

process, biofilm carriers are mixed in an activated sludge basin or a combination of activated sludge and 

water. The process allows for two different biological populations to work together with mixed liquor 

suspended solids (MLSS) breaking down most of the organic matter and a nitrifying population 

oxidizing the nitrogenous load. IFAS systems also enable additional biomass to remain fixed on the 

surface, eliminating the need to increase the suspended growth population. 

These IFAS systems are often retrofitted onto existing activated sludge systems to take advantage of 

existing treatment infrastructure and upgrade conventional activated sludge systems with advanced 

technology. IFAS upgrades can significantly improve treatment capacity without requiring much extra 

space — part of why they’re so effective at upgrading existing wastewater treatment systems. 

In addition, IFAS systems are commonly used for BOD removal, nitrification, denitrification and full 

Biological Nutrient Removal. IFAS systems often have very high BOD and TSS removal rates — as 

high as 98.2% and 97.1%, respectively — making these systems a highly effective means of wastewater 

treatment. 
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3. Working Principal 

1. Wastewater enters the aeration basin. 

2. Suspended growth (activated sludge) and attached growth (on media) simultaneously treat or-

ganic matter and nutrients. 

3. Biofilm on carriers improves nitrification and ammonia removal by hosting slow-growing ni-

trifiers. 

4. The treated water is clarified and either discharged or sent for further treatment. 

 

 

4. Benefits of IFAS 

 Use Increased treatment capacity: The media introduced in the IFAS process increases treat-

ment capacity and nitrification at a lower tank volume than is required for a conventional activat-

ed sludge treatment to achieve similar results. 

 Enhanced nitrification: The fixed biofilm carriers in the system provide the ideal environment 

for a large mass of nitrifiers to thrive, resulting in faster and improved nitrification processes. 

 Reduced footprint: Due to the biofilm carriers, IFAS systems have a relatively compact foot-

print and require less energy for efficient wastewater treatment. 

 Retrofit solution: The IFAS process is suitable for upgrading or retrofitting existing systems to 

help improve wastewater treatment capabilities. 

 

5. System Components  

COMPONENT DESCRIPTION 

Aeration Tank Hosts both suspended and attached 

microorganisms 

 

Media carriers To support biofilm 

Diffusers Provide oxygen & mix media in the tank 
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6. Biological Functions 

Function Suspended growth Attached growth 

BOD removal Yes Yes 

Nitrification Limited enhanced 

Denitrification Yes Yes 

Sludge retention Short Long 

 

7. Advantages of IFAS 

 Boosts nitrification capacity 

 Ideal for retrofitting existing activated sludge plants 

 Smaller footprint than conventional systems 

 Tolerates shock loads and load fluctuations 

 Can achieve low effluent ammonia and BOD 

8. Disadvantages of IFAS 

• Higher Operational Costs- Increased energy consumption for aeration and mixing of media. 

Additional maintenance due to the presence of media carriers. 

• Media Management Challenges- Possibility of media clogging or loss if not properly retained. 

Requires special screening and media retention systems. 

• Complex Design and Operation- More complicated system configuration than conventional 

activated sludge. 

• Requires careful control of biofilm growth and mixing conditions- Sludge Handling, 

produces both suspended and attached biomass, complicating sludge treatment, may cause sludge 

bulking if not managed properly. 

• Initial Capital Investment- Higher initial costs for installing media and retrofitting old systems, 

Cost of high-surface-area media can be significant. 
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clarifier Separates treated water from sludge 
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