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Outline

! Biological Processes

! Digester Types

! Management Requirements

! Challenges to success



Anaerobic Digestion
Process Overview
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The anaerobic digestion process 
is sensitive to changes in:

! Temperature

! Alkalinity

! Waste Strength (loading rate)

! Flow (hydraulic retention time)



System Management

Successful manure digesters 

have committed managers on-site
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AD Treatment Goals

! Electricity generation

! Heat recovery

! Odor Control



Many Types of Anaerobic Digesters
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Anaerobic Digester ConfigurationsAnaerobic Digester Configurations

• Covered lagoons (ambient and heated)

• Complete mix digesters (CSTR)

• Plug flow digesters

• Anaerobic sequencing batch reactors 
(ASBR)

• Fixed film digesters (anaerobic filters)



Covered Lagoons
NRCS Code 365 AD Ambient Temperature



Covered Lagoons

Advantages 

• Low cost (relative)
• Low tech / easy to construct

Disadvantages 

• Cover maintenance / life
• Large footprint 
• solids / nutrient accumulation



Complete Mix Digesters
NRCS Code 366 AD Controlled Temperature



Complete Mix Digesters

Complete Stirred Tank Reactors (CSTR)
Completely Mixed Flow Reactors (CMF)
Continuous Flow Stirred Tank (CFST)

Contact Processes



Complete Mix Digesters

Complete Stirred Tank Reactors (CSTR)
Completely Mixed Flow Reactors (CMF)
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Complete Mix Digesters
Advantages 

• High level of experience
• Works over wide range of influent Total Solids (TS)

+ Can be used with scrape or flush systems
+ Can be used with swine or dairy systems

Disadvantages 

• Poor biomass immobilization (HRT=SRT)
• Mechanical mixing requirement



Plug Flow Digesters
NRCS Code 366 AD Controlled Temperature



Plug Flow Digesters
No Mixing



Plug Flow Digesters

Advantages 

• Good track record with Dairy manure
• Works well with scrape systems

Disadvantages 

• Requires high solids manure (11 - 14 %)
• not compatible with sand bedding



Anaerobic Sequencing Batch Reactor
NRCS Code 366 AD Controlled Temperature 

Alternative Digester Design Criteria
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ASBR

Advantages 

• Can work over wide range of influent TS
• SRT partially decoupled from HRT

Disadvantages 

• Limited full-scale experience
• Potential for solids build-up in reactor



Fixed Film Digesters 
NRCS Code 366 AD Controlled Temperature
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Schematic – Dr. G.L. Hawkins



Influent Biogas
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Schematic – Dr. G.L. Hawkins



Fixed Film Digesters

Advantages 

• Short HRTs
• Excellent biomass immobilization
• Works with flush waste systems

Disadvantages 

• Cannot handle medium / high TS manures 
• Solids separation required
• Potential for plugging problems



Potential Challenges to Success:

• High capital costs

• Low wholesale electricity prices

• Commitment to system management 

• Lack of a well developed support industry 



Take Home Message - Anaerobic Digesters:

• Are a proven technology

• Provide excellent odor control

• Do not replace manure management systems

• Can require significant system management 

• Are currently not cash cows
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