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SEMPRE-BIO at glance

Goals
❖ Demonstrate novel and cost-

effective biomethane production
solutions and pathways.

❖ Increase the market up-take of
biomethane related technologies.

❖ Support circular economy.

❖ Reduce dependence on fossil fuels.

Numbers
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Locations



Case Study I: 
Baix Llobregat 

(Spain)

Case Study II: 
Bourges 
(France)

Case Study III: 
Adinkerke 
(Belgium)

EBIE

European 
Biomethane 
Innovation 
Ecosystem



Caso de estudio 1: Baix Llobregat (Spain)

Feedstock Technology Final use of 
biomethane

Site



General schematic design

Case Study I



3D process diagram



Pilot plant



● Increased CH4 productivity by 53% with respect to the CH4 
content in raw biogas

● The process yields high-purity biomethane (>97 vol% CH4) 
from a medium-concentrated feedstock (65 vol% CH4)

● O2 production can be valorised (e.g., oxyfuel combustion for 
steam generation)

● The major electricity consumption is still associated with 
the PEMEL unit (24.2 MJ/kg CH4), which does not depend on 
the considered storage pressure.

Process design results

COCO-COFE: Cape-open 
process simulator



Reference



Caso de estudio 2: Bourges (France)

Feedstock Technology Final use of 
biomethane

Site



General schematic design

Case Study II



3D process diagram



Reactor type experiments



Gas composition

● CO2 + 4 H2 → CH4 + 2 H2O
● CO + 3 H2 → CH4 + H2O
● 4 CO + 2 H2O → CH3COOH + 2 CO2



Gas composition



Microbial community 
composition



Reference





Summary

Case study CS1 CS2

Biomethane purity 97.2 vol% 96.1 vol%

Main impurity N2 (1.5 vol%) CO (3 vol%)

Biomethane productivity 0.59 kg/kg raw biogas 0.46 kg/kg dry biomass
(0.36 kg/kg syngas gasification)

Electricity demand 25.4 MJ/kg biomethane 1.26 MJ/kg biomethane

Cooling duty 1.22 MJ/kg biomethane 2.68 MJ/kg biomethane



Expected results

01

02

03

04

Increase the profitability of conversion in the production of 

biomethane.

Diversify conversion technologies for biomethane.

Contribute to the acceptance of Biomethane technologies in the 

gas market.

Contribute to the priorities of SET Plan action 8.



Expected impacts

Biomethane as a substitute for 

imported LNG.

Biomethane as a substitute for fuel in 

transportation.

Reduction of CO2 by 213 million 

tons/year by 2050.

Diversify energy sources and new routes.

Reduce the need for strategic reserves.

Smaller extent of critical infrastructure to 

protect.
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Thank you!
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