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What we do

WE ARE CETAQUA

A network of water technology centres based on a unique public-private collaboration model.

AREAS OF INNOVATION
We focus on five strategic areas of innovation Our areas of innovation are aligned with the
designed to meet the needs of companies and Sustainable Development Goals promoted by
territories and respond to the challenges of the United Nations:

society, directly benefiting people and the planet.

Water resource
planning and
management

Production and new Zero waste and Territorial and _ Efficient, safe and
resources decarbonisation social sustainability digital operation
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SEMPRE-BIO at glance

Goals

Demonstrate novel and
cost-effective biomethane
production solutions and
pathways.
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Increase the market up-take of
biomethane related
technologies.
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Countries
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Support circular economy.
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Reduce dependence on fossil
fuels.
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Numbers

Locations

¥

Partners

9.9M

Funding

Aiguies de
Barcelona
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Projected Biomethane Production Potential in

Europe (2022-2050)

Potential to scale-up
biomethane production
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[] Anaerobic digestion - Biogas

Biomethane potential (bcm/yr)

Biomethane potential of IIl bcm/yr in Europe in 2040
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2040 Feedstock and technology selection

2040 Anaerobic
digestion
feedstock

Anaerobic
digestion

19% 74

bcm/year

=

20%

B Sequential crops Permament grassland
Agricultural residues [l Biowaste
Animal manure I sewage sludge
Industrial wastewater [ Roadside verge grass

4%
2040 Thermal 11%
gasification T
feedstock e

Gasification
o iy 37
bcmiyear
27%
B Wood waste Landscape care wood
Municipal solid waste Prunings

Forestry residues
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Case Study 1: B
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Case Study I: Baix Llobregat (Spain)

CO2
biomethanation

CNG for

public
Electrolysis transportation

Anaerobic digestion Biomethane
Raw Biogas >95% CH
CH, % CO,

<2.5% CO

2

co, | <2% H,
H S Pretreatment <1% 0,
vOCs Clean biogas <5 ppmH,S
Siloxanes 65% CH, <0.1ppm Siloxanes

35% CO,
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Status of Case Study I: Under construction @
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Case Study 2: Bourges (France)

Pyrolysis

Green waste CS2 Grid injection
Woody, non-fermentable
biomas CO methanation
Patented:
PCT WO 2017/158024
The Terrawatt process PCT WO 2018/210960
Pyrolysis o Bio- _
Produces cleamng methanation
syngas and Impurities removal Produces biogas
biochar
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Status of Case Study 2:

Office and Workshop

Pyreg Pyrolysis Kiln (FENIX)

Rinchar Collectar
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Case Study 3: Adinkerke (Belgium)

Bio-LNG
stored locally

i,
7 )

Cattle manure Cryo CS3 co
Organic waste  separation

conversion
into polymers
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Status of Case Study 3: Construction finished and ready to operate

NV De
Zwanebloem

Combined Heat and Power unit (CHP)

A Feeding System Digester w
Farm N\

residues o

N\

Wre

improved
fertilizer

upgrader
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Advanced technologies for efficient valorization of CO2

from biogas/biomethane streams

®

liquified

(CS3)

Photobioreactor Microalgae biomass Algae-based animal
(PBR) feed products

digestate

PHAs Extraction = Biopolymers @

Volatile
fatty acids Extraction

Biochemicals é%




Advanced technologies for efficient valorization of CO2 @
from biogas/biomethane streams

Technical feasibility to produce potentially marketable biopolymers, biochemicals and
alternative protein sources from CO, demonstrated.

D Fermentation process (biopolymers & biochemicals) D Microalgae cultivation (alternative protein sources)

Lab Scale
(0,5-5L)
Intermediate
(10L)
Scale-up

Lab Scale
(0,5-5L)
Intermediate
(1L)
Scale-up

Nutrient sources: Synthetic S0L PLC for control of the e 7 @
mineral medium vs. liquid fermenter inlet gas mixture Production of alternative protein sources for animal feed based on
fraction of digestate. microalgae biomass: 40-50% (dry weight) of protein content.
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Expected outcomes

Increase the cost-effectiveness of conversion in
biomethane production.

m Diversify conversion technologies for biomethane.

Contribute to the acceptance of biomethane technologies
in the gas market.

Contribute to the demonstration on a semi-industrial scale
m of new conversion technologies to produce biomethane
from wastewater, wood biomass and manure.
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Case study |

David Checa Sanchez
Project Manager CETAQUA
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Case Study I: Baix Llobregat (Spain)

Old Paradigm: Sewage Treatment Plant

l Waste Water
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Valorization of
sands and Grease

for compost
I d
. \J

Valorization of
sludges for

Energy

consun?

agriculture
Waste generators: Generators of biofuels ‘.’
- Sands and thermal energy W
- Sludges Y
Return clean - Grease A
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Case Study I: Baix Llobregat (Spain)

CO2
biomethanation

CNG for

public
Electrolysis transportation

Anaerobic digestion Biomethane
Raw Biogas >95% CH
CH, % CO,

<2.5% CO

2

co, | <2% H,
H S Pretreatment <1% 0,
vOCs Clean biogas <5 ppmH,S
Siloxanes 65% CH, <0.1ppm Siloxanes

35% CO,
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Scope of Case Study |

Regenerated water

Composting

Fuel at cement

Electric and
thermal energy
generation
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factories
Electricity
> Self-supply
Heat
Biomethane Fuel for
buses
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Case Study | Process diagram

Blower
Component Value
CH, [vol.%] 63.0%
CO, [vol.%] 34.0%
N, [vol.%] 2.5%
0, [vol.%] 0.5%
H,S [ppmv] max. 300, average 100
Siloxanes [mg Si/Nm°] 0.6-3.1
VOCs [ppmv] Max. 4

Chiller

PEMEL
P )
- AC filters Biogas
compressor
Biomethanation
reactor
Biomethane
Storage
compressor
Liquid

| Recirculation

pump
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Methanation vs Upgrading

Biomethane [CH Bio_mfetha_ne Biometh_a_ne
Separating CO, from CH, and COn, 0n, 0, HiS... " ~opiy for[\"rgﬁ;:]wn for[mob/:;-ty
purifying (HZS, siloxanes, VOCs...) CO, [vol.%] 30-40% <2% <5%*
CH, [vol.%] 60-70% >90% >90%*
H, [vol.%] 0% <5% <2%
Biige H,S [ppm] 5000-300 <3 <3

*For transport: CO,+N,+0, max. 5%, 0, max. 1%, Methane number min. 70,
Wobbe index below 41.9-49.0 MJ/Sm?®, LHV min. 44 MJ/kg

Addition of H, to biogas to convert
CO, to CH, through methanogens.
CO,+4H, —»CH, +2H,0

Increase of biomethane sales (all carbon is valorized).
High electrical consumption (H, generation) and CAPEX (electrolyzer).
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Anaerobic digestion

Acetate oxidizing and homoacetogenic bacteria

Diganic waste Acetoclastic methanogens (archaea)
(macromolecules) s i it byatbon (o s mi Pttt
Step Hydrolysis Acidogenesis Acetogenesis Methanogenesis
Monosaccharides Acetate -~~~ ;\;e-t;t; Bl o Biogas
Products Amino acids - VFAs + alcohols H +CO = (CH -I?CO )
Long chain fatty acids FD GO [ el - 4 2
AN J

-
Dark fermentation

N

Anaerobic digestion
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Methanation viability and potential

Renewable water, seawater, atmospheric water

Otherwise, it is not competitive with other
technologies

rs to levelise
[$ (MWh)1]

50 A

Different technologies adapt to different
scenarios




Biomethane production pathways

CO, recovery
Anaerobic digestioﬁ
Biogas (CH,+CO,) CO, valorization
Biopolymers
Food industry

Gasification

Syngas (CO+CO,+H,) CO, & CH, separation / Steel industry

Other biogenic gases

Absorption [l

Destillation
[]
Catalytic methanation
Biomethanation e-methane/

Electrolysis (green H,)
Proton exchange membrane
Alkaline
Solid Oxide

biomethane
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Case Study I: Under construction Q

Aiguies de
Barcelona
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Thank you for your
attention!

@ SEMPRE-BIO

© @SEMPRE BIO
@ SEMPRE-BIO PROJECT
O INFO@SEMPRE-BI0.COM

O WWW.SEMPRE-BIO.COM
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https://twitter.com/SEMPRE_BIO
https://www.linkedin.com/company/sempre-bio-project/
https://www.facebook.com/semprebioproject
https://sempre-bio.com/
https://www.linkedin.com/company/sempre-bio-project/
https://www.linkedin.com/company/sempre-bio-project/
https://twitter.com/SEMPRE_BIO
https://twitter.com/SEMPRE_BIO
https://www.facebook.com/semprebioproject
https://www.facebook.com/semprebioproject
mailto:INFO@SEMPRE-BIO.COM
https://sempre-bio.com/

