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Introduction

 Foaming is one of the most commonly observed problems in anaerobic 

treatment systems.  

 Understanding what conditions cause significant foaming events allows for 

better control and prevention of foaming issues.  

 This presentation hopefully will provide some useful tools to better prevent 

and manage foaming in most anaerobic wastewater treatment systems.  
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What is Foaming?

For the sake this presentation:

 At its simplest, foam is gas trapped in a liquid matrix.

 High Solids content in wastewater stabilizes foam.

 Filamentous bacteria are exceptionally good foam producers in aerobic 

systems, not anaerobic ones.  
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Why Foam Matters

 Financial problems

 Safety Problems

 Unpleasant Clean-up
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Process of Foam Formation

 Requires a combination of solids, liquids (with surfactant) and gas.

 Foaming occurs when an “ideal” combination of these is present.
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Surfactants

 Reduce surface tension of solution.  (Volatile Acids are the most common)  

 High Surface tension leads to the destruction of  foam because of hydrogen 

bonding.
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High Solids and Filamentous Bacteria 

Heavily Contribute to Foaming, but 

Biogas and Surfactants are the key to 

foaming.
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Activated Sludge Foaming Summary

 Most commonly caused by Filamentous Bacteria.

 Can be “caused” by floating solids after cell death.  

 Can be caused by chemical surfactants.
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Activated Sludge Foaming Causes
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How is Activated Sludge Foaming 

Different than Anaerobic Foaming?

 Anaerobic Digesters don’t have aeration (Obviously)

 Anaerobic Digesters constantly generate both gas, and Surfactants.

 Anaerobic Digesters have very high solids content.  

 Anaerobic Digesters have more variable Methods of mixing.

 Anaerobic Digesters SHOULD HAVE:  More consistent loading, and more 

consistent temperatures.  
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Anaerobic foaming Causes
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Foaming: Causes vs Contributors or 

Stabilizers
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How Does Foaming Begin

 Changes in conditions alter surfactant, gas, solids ratio in a way that makes 

foaming optimal.  

 This can occur due to a variety of different conditions.  
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Typical Changes/Conditions which Lead 

to a Foaming Event.  

Volatile Acid Producing changes

 Rapid temperature change

 Changes in organic loading

 Overloading

 Toxicity

Other Changes

 Filamentous bacteria enter anaerobic system.  

 Chemical Surfactants (like detergent) enter anaerobic system.
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How these Changes lead to a Foaming 

Event
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Very high solids content/Floating solids

 Very high levels of solids in an anaerobic digester can greatly increase foam 

generation by stabilizing a foam make it take longer to collapse.  When there 

is no problem with anaerobic foaming, foam is collapsing at the same rate as 

it is forming.  

 Generally speaking, this can be prevented by removing solids from a digester. 

 Floating solids can also occur which can lead to similar problems.  This is 

generally caused by poor mixing.   

17



Filamentous Bacteria

 Filamentous bacteria are also capable of stabilizing foams by creating a net-

like structure at the surface of a digester.  This makes it more difficult for 

biogas to escape from solids and surfactants which greatly stabilizes foaming.  

 Filamentous bacteria do not need to be present in very high concentrations in 

anaerobic digesters to contribute to foaming. 

 Filamentous bacteria are not known to grow in anaerobic systems.  
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Population of Filaments over Time
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Microthrix parvicella in anaerobic 

conditions
Anaerobic M. parvicella

Gram Stain

Aerobic M. parvicella Gram 

Stain

Anaerobic M. parvicella 

Neisser Stain

Aerobic M. parvicella

Neisser Stain
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Treatment and Prevention of a foaming 

problem

 Defoamers can work to control foaming, but are not a cost efficient long term 

solution in most cases.  

 Prevention is always preferred to treatment.

 The source of foaming always must be identified in order to effectively treat 

foaming.
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Identifying a Foaming Cause

 Mixing, Volatile Acid: Alkalinity, Gas generation, Temperature, pH, Solids, 

Filaments

 Has feeding in the digester changed recently?

 Does this digester consistently have problems?
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Example of Foaming Problem

 Wisconsin plant, which has regular foaming problems during the winter… is 

foaming during the winter.  

 How do you Identify the problem?
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Microscopic analysis of the sample
Aerobic Foam Sample

Anaerobic Foam Sample

Mixed Liquor Sample

Mixed Liquor Sample
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Summary

 Foam will not show up unless an “ideal” combination of surfactants, biogas, 

and solids is present.

 Consistent conditions must be maintained in anaerobic systems.

 Filaments can contribute to foaming, but technically do not cause foaming.

 Filaments enter an anaerobic system from an aerobic process.
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Questions?
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