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Historical Overview ï Germany 

Biogas production is historically established in 4 different fields  

 

1. Treatment of waste water sludge: 

     -  here the better handling of the sludge  

         was the driving force  

     -  Co-fermentation was not practiced 

     -  technology was developed in the waste water branch 

     -  energetic benefits are by product 
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Energy Production from Sewage Sludge 
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2. Anaerobic treatment of waste water  

    - from different  industries  ( specially  food production ) 

 

Historical Overview ï Germany 

WABAG UASB (Upflow Anaerobic Sludge Blanket) 



3. anaerobic digestion of biodegradable municipal 

   solid waste  

     - waste treatment            

      - energy use 

 

      

Historical overview ï Germany 

Input: 

60 000 t/a organic waste 

 

Biogas production 

850 Nm3/h (5,5 MW) 

Strabag LARANÈ Plug Flow Digester 
Sustainability price   

2016  



4. Use of renewable primary resources 

      - running only for energetic use  

 

      These will be the focus of this presentation.  
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Statements: 

1. The intensive start of building biogas plants with 

renewable primary resources was caused by the law 

(renewable energy law EEG 2000)  

 

2. Driving force was the attractive financial support for the   

    produced electricity  
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Number of Plants and Electric Capacity 



Actual Development  
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Activities around this Process 

ÅIntensive research fields 

   

ÅCompetence and knowledge  increase 

      

ÅNew companies and professions in these working areas  
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Biogas from Renewable Resources 

Feed: 

Solid: 

- different resources of organic matter  

 

Liquid:  

- manure 

 



Agricultural Biogas Plant 



Biogas from renewable resources 

Substrates 

Farm fertilizer 

ÅCattle manure 

ÅPig manure 

ÅPoultry manure 

ÅCattle dung 

ÅPig dung 

 
Agricultural ferments 

 

ÅCorn silage  

ÅGrass silage  

Åwhole crop silage 

ÅHay 

destillerËs wash 

 

Liquids Solids 



Biomass Production 

Åharvesting and silage  

 

 



Energy Plants 

FNR, 2006; Energiepflanzen, KTBL, 2006 
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Pre-treatment technologies 

Biochemical pre-treatments 

Å Microbial pre-treatments 

Å Enzymatic pre-treatments 

 

Chemical pre-treatments 

Å Caustic pre-treatments 

Å Acid pre-treatments 

 

Physical pre-treatments 

Å Mechanical pre-treatments 

Å Thermal pre-treatments 

Å Ultrasonic pre-treatments 

 

Combined processes 

Å Thermal-chemical pre-treatments 

Å Thermo-mechanical pre-treatments 



Aspects of Pre-treatment 

 

ÅIncrease of methane production 

ÅProcess stability  

ÅShorter reaction time, better room yield 

 

Åinvest 

Åenergy demand   
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Fermenter Concepts 

ÅDry :  20-40%  Dry Mass (DM) 

 

ÅWet: < 15%  DM 

 

ÅMesophil:  37 Á C 

 

ÅThermophil: 70Á C 

reactor 

dry 

continuously 

batch 

wet 

continuously 

batch 



Plant in Belgorod built by AD AGRO 

           Systems   

input:   

Meat leftovers 11.180 t/a 

Gastric /intestinal contents 2.912 t/a 

Fur and hairs 475 t/a 

Corn silage 20.000 t/a 

Sewage sludge 1.820 mį/a 

Pig manure 400 mį/a 

Water 26.000 mį/a 

Sum 62.787 mį/a 

Feed:  

Electrical energy : for the local grid 

 

3600 kWel 

 

Since 2012  total   79,4 x  106 kWh  

Data from AD AGRO/ 

AltEnergo 



Process Steps 

1. Harvesting and storage 

2. Preparation and feeding 

3. Fermenters 

4. Gas handling  

5. Energy use 
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Process Structure for Agricultural Plants 



 Process Control  

DM , volume, mass         T, VOA /TIC,DM            gas volume      engine      

electricity, heat 

                                                                                     content       hours            



Annual Need for Substrate 

biogas plant 75 kWel  

Å3.300 t cow manure (165 dairy cows; at Ï 8,000 l milk 

production/a)  

Å790 t corn silage (18 ha; at Ï 50 t FM/ha yield)  

biogas plant 500 kWel.   

Å2.200 t cow manure (110 dairy cows, at Ï 8,000 l milk 

production/a)  

Å6.500 t of corn silage (148 ha; at Ï 50 t FM/ha yield) 1,100 t 

cereal-GPS (31 ha; at Ï 40 t FM/ha yield)  

Å1.100 t silage from the permanent grassland (42 ha; at Ï 30 FM / 

ha yield) Data from: FNR 
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Mixing Concepts  

 Development of a supplier branch   


