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The Idea of HyPerFerment
Experimental Data
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Efficiency Assessment 
Methods and Challenges for Power2X
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Efficiency Assessment
Betz Factor for Biological Processes?

100 %

optimum

unavoidable losses

potential

actual process



© Fraunhofer IFF, Magdeburg 2023
natascha.eggers@iff.fraunhofer.de

12

Efficiency Assessment
Betz Factor for Biological Processes?
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Limit of Optimizability. The maximum yield is obtained as a result of the metabolism of the 
microorganisms involved. [5]

Buswell and Boyle Stoichometrie. [3] 
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Model Validation. Based on experimental data, substances that were not decomposed were neglected
in the determination of the maximum methane yield.

Finding the Limits of Optimizability
Buswell & Boyle for Biogas Production
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Theoretical Hydrogen Yield. Consideration of three most important reaction steps. Adaptable 
depending on the substrate.

❑ Enzymatic saccharification[6]

❑ Fermentation of glucose [5]

❑ Fermentation of lipids (if applicable) [6]

Model Validation. Based on experimental data, substances that were not decomposed were neglected
in the determination of the maximum methane yield.

Finding the Limits of Optimizability
New Model for Dark Fermentation
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Theoretical Hydrogen Yield. Consideration of three most important reaction steps. Adaptable 
depending on the substrate.

❑ Enzymatic saccharification[6]

❑ Fermentation of glucose [5]

❑ Fermentation of lipids (if applicable) [6]

Model Validation. Based on experimental data, substances that were not decomposed were neglected
in the determination of the maximum methane yield.

Finding the Limits of Optimizability
New Model for Dark Fermentation

2 + 2 CO2 + 4 H2
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Theoretical Hydrogen Yield. Consideration of three most important reaction steps. Adaptable 
depending on the substrate.

❑ Enzymatic saccharification[6]

❑ Fermentation of glucose [5]

❑ Fermentation of lipids (if applicable) [6]

Model Validation. Based on experimental data, substances that were not decomposed were neglected
in the determination of the maximum methane yield.

Finding the Limits of Optimizability
New Model for Dark Fermentation

2CnH2nO2 + 2H2O Cn-2H2n-4O2 + C2H4O2 +  2H2
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Finding the Limits of Optimizability
Preliminary Results for Corn Silage
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