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Introduction
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Efficiency of biomass production
Yield of Biomass (Span of published values)
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Loss of Carbon Compensation of carbon losses: Slurry from cows
CO2-loss via exhaust: 2,416,574 m3/a = 1,208.29 t/a Content of Carbon: 33.6 %
CH4-delivery: 3,844,750 m3/a = 1,922.38 t/a Moisture: 70 %
Sum: 3,130.66 t/a Mass: 31,058.2 t/a

  after adjusting process moisture: 39,931.9 t/a
Calorific value: 6.99E+13 J/a

Process data
Moisture: 90 %
Mass flow at process moisture: 134,486.3 t/a
Mass flow at 70 % moisture: 104,600.5 t/a

Energy harvest Power
Electrical: 5.60E+13 J/a 1.55E+04 MWh/a 1,775.0 kW
Thermal: 1.29E+13 J/a 3.58E+03 MWh/a 409.1 kW
Methane: 1.38E+14 J/a 3.83E+04 MWh/a 4,376.8 kW
Sum: 2.07E+14 J/a 5.75E+04 MWh/a 6,560.9 kW
Net yield: 1.37E+14 J/a 3.81E+04 MWh/a 4,345.0 kW

Requirement of floorspace Investment
Algal reactors (ponds): 590,965 m2 Algal reactors (ponds): 4,834,500 €
Anaerobic reactor: 20,000 m2 Anaerobic reactor: 40,903,400 €
Local power plant / Gas separation: 2,212 m2 Local power plant / Gas separation: 4,329,000 €
Sum: 613,177 m2 Sum: 50,066,900 €

Specific floorspace: 2.96 m2/(GJ/a) End energy supply (1998)
Specific energy harvest: 3,374.3 GJ/ha a Base: consumption only households total
Net specific energy harvest: 2,234.7 GJ/ha a    Citizens 6,041 1,790

   Households 2,762 818

Process Simulation
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Economic Efficiency Calculation
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Harvest and treatment
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Anaerobic Reactor
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Biogas production using micro-algal biomass
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Process control
Gas production and pH Value
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ATR-Measurement
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Carboxylic acids
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FH Suedwestfalen
Interdisciplinary Center for Life Sciences

(Prof. Dr. D. Ihrig, Prof. Dr. K. Stadtlander)
• Micro algal biomass production

• Harvesting of algal cells
• Treatment of algal cells

• Anaerobic biogas production
• Analytics: Photometry, 

UV/Vis Spectrometry, HPLC
(Since 1996)

Institute for Analytical Sciences, Dortmund
(Dr. H. M. Heise)

Infrared fiber sensors, Aachen
(Dr. L. Kuepper)

• On site IR analytics
• Development of IR sensors

BMBF Project (2001-2004)

RWTH Aachen
Institute for Hygiene and 
Environmental Medicine

(Prof. Dr. W. Dott)
• Bioanalytics

• Micro algal biomass production

IGV Institut fuer
Getreideverarbeitung, Nuthetal

(Prof. Dr. Dr. O. Pulz)
• Micro algal biomass production

•Bioanalytics

Envisaged further cooperation

FH Suedwestfalen
Laboratory for Computational Intelligence

and Control
(Prof. U. Lehmann)

• Modeling of biomass power plants
• Virtual power plants 

• Fuel Cell Technologies

• Catalytic Steam Reforming

• Membrane based Gas Separation
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Summary and Conclusion

• An algal biomass based solar energy generator is possible
• Fuel cells combined with biomass and biogas production gives high 

sophisticated sustainable system
• There is a high efficient anaerobic process
• Higher organisms are problematic in the algal reactor
• Nitric species are problematic in the anaerobic process
• Currently the process is not economic (but in 1 or 2 decades)
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