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Abstract

Anaerobic digestion processes are used in biogas plants for producing methane as a source of energy. The biological metabolic processes in biogas plants are complex and difficult to understand for the operator. Many of the over
9000 biogas plants in Germany are not operated in the optimal range. This results in incomplete substrate degradation, inefficient biogas yield, acidification, emission of methane, ammoniac, hydrogen sulphide, volatile organic
acids and foam generation. All these effects reduce the yield of bioenergy. In order to optimize the fermentation process we investigated the anaerobic digestion process by using different model substrates (glucose, cellulose,
starch and albumin). The obtained analytical data were compared to the results of a mathematical model.
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Comparison of acetic and propionc acid to the results of the H,- and H,S-sensor
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Design of the experiments on the
basis of the kinetic data and the
model results

 Feed: 12 g Cell

Figure 7: Fatty acids, hydrogen and hydrogen sulfide with aloumin and celluse as substrate
In the 8 | reactor. Hydrogen and hydrogen sulfide were detected with a sensor system from

BlueSens gas sensor GmbH
Comparison of
the experimental data
with the model

Treshold H, partial pressure

-

Acetoklastic methanogenesis > 10 Pa

Hydrogenotrophic methanogenesis < 10 Pa

Homo-acetogenesis 52 —-95Pa Data analysis Expe riment Sensor for H,-H,S
Propionat oxidation > 10 Pa BlueSens, Herten
Butyrat oxidation > 100 Pa

Ethanol and lactat oxidation 10° Pa

Table 1.Threshold H, partial pressure of different anaerobic digestion phases of
the biogas building process (THAUER, R.K. et al. 2008; STAMS, A.J.M. (1994);
HARPER, S. R. and POHLAND, F. G. (1986)).

Figure 3: Experimental setup with 8 L-bioreactor
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Figure 5: Fatty acids with starch as substrate in a 2 | reactor
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