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Who we are

®* Research and consultant Institute founded in 1971

* Consolidated experience in energy efficiency, sustainable mobility,
territorial systems, environmental sustainability

* 15 members staff with multidisciplinary background in engineering,
statistics, economics, politics and informatics

* Long story of collaboration at national (Ministries, Regions, Provinces
and Municipalities) and international level (European Commission,
World Bank, European Bank of Investments, foreigner Ministries,
Regions e Municipalities, etc.)

* Specialised skills in coordination of projects, analysis of and support
to policies, impact assessment, evaluation of policies and
technologies energy efficiency, monitoring of participation processes
to policies.

®  WWwWw.isinnova.org

Co-funded by
the European Union



http://www.isinnova.oorg/

Project in a nutshell

« BIOMETHAVERSE: Demonstrating and Connecting Production
Innovations in the BIOMETHANe uniVERSE (HORIZON EUROPE);

* 54 months (October 2022- March 2027);

@ Partners

« 22 partners in 9 countries: ISINNOVA, ENEA, CAP, POLIMI, SIAD, CIC o . itrieswith
(IT), EBA (BE), FAU, DBFZ, EE (DE), UABIO, MHP (UA), BLAG, CERTH demonstrators
(EL), RISE, CORTUS, WARTSILA, SGA (SE), ENGIE (FR), AERIS, LEITAT
(ES), DTU (DK);

« 9,871,773 € of EC Funding (70% of EU funding);

« To diversify the technology basis for biomethane production in
Europe, to increase its cost-effectiveness, and to contribute both to
the uptake of biomethane technologies and to the priorities of the
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* Five innovative biomethane production pathways in five European FAU  LETET  mEE cogneerngen
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countries: France, Greece, Italy, Sweden, and Ukraine.
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Pillars of the project

- Demonstration of Innovative
Biomethane Pathways

« Assessment and Optimisation of
Innovative Biomethane Pathways

* Replicability, Planning Decisions,
Market Penetration, and Policy
Dimension

 Dissemination, Exploitation &

Communication
m .. i S by
BN the European Union




Demonstration of Innovative Biomethane Pathways

 Design and implementation of demonstration
activities:

v In-Situ and Ex-Situ Electromethanogenesis
(EMGQG) in France

v Ex-Situ Thermochemical/catalytic Methanation
(ETM) in Greece

v’ Ex-Situ Biological Methanation (EBM) in Italy

v Ex-Situ Syngas Biological Methanation (ESB) in
Sweden

v" In-Situ Biological Methanation (IBM) in Ukraine

« Wrap-up of demonstration activities

RS Co-funded by
BN the European Union




Assessment and Optimisation of Innovative Biomethane
Pathways

- Evaluation framework and data collection

strategy GOAL | PROGRIESS 7
r———— v —-—I .
MEASURE

« Demos flow sheeting and techno-economic
assessment

 Environmental and social sustainability
evaluation

« Evaluation results and upscaling of demos
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Replicability, Planning Decisions, Market Penetration,
and Policy Dimension

« Replicability analysis

« Assisting Future planning
decisions

| POLICY

« Market penetration

* Policy dimension
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Dissemination, Exploitation & Communication

« Communication (website, leaflets, poster,
roll-up, e-newsletters, video, press releases,
social media)

« Dissemination and exploitation
(publications, social media, final conference,
transferability workshops in other countries)
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Replicability, Planning Decisions

- Replicability analysis (assessing the degree
and the replicability potential of technology
pathways): SITEE methodology based on the
analysis of 5 dimensions (Socio-cultural,
Institutional, Technological, Environmental,
and Economic). Stakeholders workshop to
assess replicability degree.

 Assisting future planning decisions:
Biomethane Planning Decisions Guide
(criteria and steps leading to deploy
biomethane projects) with stakeholder
survey and workshop
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Innovative technological concepts in BIOMETHAVERSE
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Innovative technological concepts in BIOMETHAVERSE

France, ENGIE: In-Situ and Ex-Situ Electromethanogenesis (EMG)
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Note del presentatore
Note di presentazione
the consortium involve 2 university and 2 research centers and ENGIE is the demo leader that will implement the pilot and test the system on their AD site.
the demo site has a production 2 million m3 of bioCH4 /yr
the electromethanogenesis has the combination of  biology+ electrochemistry. so additional bioCH4 from bioelectrochemical methanation
The technology relies on the use of electrodes inserted into digestate 
no need of H but the protons for the CO2 reduction are generated in situ by the electrochemical oxidation of digestate and water
under voltage 1-2 Volt (so directly from renewable electricity),.
 the activity of the electrotrophic m.o within the biofilm attached to the electrodes is boosted – 

2 configurations
In the 1single chamber reactor the  electrodes are directly immersed in the digestate to > biogas prod by increasing the surface area leading to high biogas (surplus production of 100L CH4 /m3 /d)
the double chamber the  electrodes are instead separated by a membrane, that allow H2O oxidation  at the anod and CO2 reduction in cathodic part, leading to better upgrading and >> % of biomethane in the biogas. (resulting in production of 1000L CH4 /m3 /d)

goal and the innovation is to produce more biomethane thanks to the combination of one chamber (to increase the biogas) and two chamber (for biogas upgrading)




Innovative technological concepts in BIOMETHAVERSE

France, ENGIE: In-Situ and Ex-Situ Electromethanogenesis (EMGQG)
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Innovative technological concepts in BIOMETHAVERSE

Italy, CAP: Ex-Situ Biological Methanation (EBM)
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Note del presentatore
Note di presentazione
The pilot case in Italy near Milan 
the consortium for this demonstration involve the demo leader CAP , polimi and said
the site is at CAP urban waste water treatment 
there are 2 main units 
-the feedstock pretreatment ozonolysis to increase the biogas yield from the sewage sludge 
-the Hydrogen assisted biological biogas upgrading 
 
these 2 units are integrated as H for the upgrading and the O2 for Ozone comes form the same electrolyser 
 
the H2 is supplied by 2 ways so the research ongoing is to > the H transfer efficiency
-to the biofilm by the lumen of the membrane -to the suspended biomass by gas diffusion.
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
then 2 auxiliary units are complementing the whole process . 
there is a reactor for the microalgae production that algae that are fed with the unconverted CO2 and also a co digestion  unit

TRL 4 to-7



Innovative technological concepts in BIOMETHAVERSE

Greece, BLAG: Ex-Situ Thermochemical Methanation (ETM)
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Note del presentatore
Note di presentazione
The pilote case in GR located in Lagadas, BLAG and  certh, are in the consortium for this demonstration

technology is a thermocatalytic reaction based on already-proven equipment 
the innovation is to integrate Catalytic process into BLAG
the technology has been demonstrated in china with coal gassification but not the not yet on biogas
after the digestion of the livestock waste the technology consist in the conversion of CO2 to bioCH4 via the reaction with H in a catatalytic reactor   TRL 5 to -7



Innovative technological concepts in BIOMETHAVERSE

Sweden, RISE: Ex-Situ Syngas Biological Methanation (ESB)
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Note del presentatore
Note di presentazione
the consortium for the demonstration in Sweden involves 2 companies and demo leader RISE research center
 the demo site is an existing 6 MW gasification plant owned by CORTUS that produce syngas . 

The demonstration plant for this technology will be mobile and in a container: will allow for testing and demonstration of the process at separate sites
wood chips, and waste are fed into the gasifier and the syngas produced will be converted to bioCH4 via biological methanation with the addition of external H2. 
the output comes from the biomethanation of syngas and nutrient solution ( digestate or from H2O after S/L of WWT sludge. there will be also a Comparison with H2 vs. w/o H2 
Tech start at 3-4 and will reach   6



Innovative technological concepts in BIOMETHAVERSE

Ukraine, MHP: In-Situ Biological Methanation (IBM)
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Note del presentatore
Note di presentazione
pilote case in Ukraine 
the consortium for this demonstration involve MHP as demo leader and DBFZ a research center in Germany and elman engenering 
MHP huge reality w/ installed an electric capacity of 12 MW, producing biogas from chicken manure and agricultural residues  

the process is the hydrogen assisted in situ biological biogas upgrading to biomethane 
chicken manure is fed to the anaerobic digestor and the H2 is transferred directly into the liquid phase
which is challenge indeed  they will use a gas circulating mixing system instead of convention stirrer 
Tech start at 3-4 and will reach  6



BIOMETHAVERSE Impacts

2030 2050
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production +277 TWh | + 700 TWh

-- GHG Mt CO2 saved -113 -287
EMISSIONS

++J0BS R Jobs 220k | 714k

& ECONOMICS Siaans  Cost reduction: 13-44% by the end of
kA the project
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#Biomethaverse

Thank you!

Follow Biomethaverse:

www.biomethaverse.eu &
@European_Biogas @
@European Biogas Association @

Coordinator: Stefano Proietti, ISINNOVA
Email: sproietti@isinnova.org

Co-funded by the European Union. Views and opinions expressed are
however those of the author(s) only and do not necessarily reflect those
of the European Union or CINEA. Neither the European Union nor the
granting authority can be held responsible for them.
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http://www.biomethaverse.eu/
https://twitter.com/European_Biogas
https://www.linkedin.com/company/european-biogas-association/
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