Surplus electricity to biogas via hydrogen
Nikoletta Giantsiou*, Renatus Widmann, Thorsten Mietzel, Sebastian Schmuck
University of Duisburg – Essen, Urban Water and Waste Management, Universitätsstr. 15, 45141, Essen, Germany
*nikoletta.giantsiou@uni-due.de
Source: www.openclipart.org

Introduction
Biogas production
with high CH4 content

Water electrolysis is an attractive way of utilize
surplus electricity from renweable energy sources in
order to produce H2. In anaerobic digesters H2 and the
existing CO2 of the biogas are converted to CH4 by the
action of hydrogenotrophic methanogens. Addition of
H2 to the organic waste feeding stream of an
anaerobic digester upgrades biogas in situ.
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Objectives
- Supply H2 to an anaerobic digester to upgrade biogas
- Enhance process performance, biogas and CH4 yield
- Optimize H2 consumption by methanogens

Renewable energy
sources

: H2 distributed in bubbles

Figure 1. Simplified representation of the project

Performance

Process - Experimental configuration

- Mesophilic process (37°C) - Different loading rates
- Sewage sludge as substrate - Different H2 flow rates
- Trace metal solution
- Biogas recirculation
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 High conversion efficiency
 Biogas production rate about 7% higher
 CH4 production rate increased more than 30%
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Figure 3. Biogas composition. Left side: control
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Figure 2. Configuration of the system

Figure 4: Typical morphology. Left side: Methanobacteriaceae
(filamentous rods) detected with probe MB1174 (Cy-3). Right
side: Methanosaetaceae (filaments) probe MSMX860 (Cy-3)

Fluorescence in situ hybridization (FISH) analysis
verified that methanogenesis is performed by both
hydrogenotrophic and acetotrophic methanogenic
pathway.

Expected outcome
Implementation of an efficient process for converting the excessive renewable energy into CH4. The main benefit is
the use of the existing infrastructure system for storing electricity.

