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Biomass and sustainable fransport

= Transport is responsible for about 25% of the EU's total CO, emissions

= The EU aims to reduce by 90% the greenhouse gas emissions from transport by 2050, compared
with 1990

= Biofuels are crucial for reducing emissions in the tfransport sector

= Major role on the so-called “hard-to-abate sectors” aviation and maritime decarbonization
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https://www.eea.europa.eu/signals-archived/signals-2022/infographics/greenhouse-gas-emissions-from-transport/view

Advanced biofuels production pathways
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Renewable synthetic fuels production pathways
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Advanced biofuels and renewable synthetic fuels production pathways
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Drop-in aviation and marine biofuels through a combined thermochemical —
biochemical pathway: the BioSFerA project
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http://www.biosfera-project.eu/

Drop-in aviation and marine biofuels through a combined thermochemical —
biochemical pathway: the BioSFerA project
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Drop-in aviation and marine biofuels through a combined thermochemical —
biochemical pathway: the BioSFerA project
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Drop-in aviation and marine biofuels through a combined thermochemical —
biochemical pathway: the BioSFerA project
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Drop-in aviation and marine biofuels through a combined thermochemical —
biochemical pathway: the BioSFerA project

Key results & conclusions

« Successful piloting of the Gasification and Gas fermentation plants with acetate production rate 0.77 g/L/h
* Less syngas cleaning steps than thermocatalytic pathways (FT) are required

« Lipid production using three substrates (acetate, glucose, glycerol) achieving a rate up to 0.261 g/L/h

*  No infermediate acetate purification step prior liquid fermentation is required

«  35.6% energy efficiency, 25.4% total C utilization

*  Baseline MJSP: 1.83 €/L

*  GHG emission savings: 48% to 86% compared to conventional fossil fuels

*  Most environmental case: GHG emissions af 15.5 g CO2,,/MJgq

Added value & legacy
« Introduction of a new sustainable feedstock for HEFA plants
«  Bio-syngas fermentation runs at pilot level for first time ever

«  Drop-in biofuels from microbial oil hydrotreatment for first fime ever

« New strains constructions for advanced lipids production (
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* Bioluel lor biolravels

«  Expanding the portfolio for producing microbial oil from various sources and substrates




Full chain 2n9 generation biofuel production based on chemical looping
gasification: the CLARA project
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http://www.clara-h2020.eu/

Full chain 29 generation biofuel production based on chemical looping
gasification: the CLARA project
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Full chain 29 generation biofuel production based on chemical looping

gasification: the CLARA project
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Flexible Production of Synthetic Natural Gas and Biochar for Biomass
and Waste Feedstocks: the FlexSNG project
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http://www.flexsng.eu/

Flexible Production of Synthetic Natural Gas and Biochar for Biomass
and Waste Feedstocks: the FlexSNG project
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Flexible Production of Synthetic Natural Gas and Biochar for Biomass
and Waste Feedstocks: the FlexSNG project

State of the art bio-SNG production technology

Based on steam/oxygen-blown circulating fluidised-bed (CFB) gasification
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Flexible Production of Synthetic Natural Gas and Biochar for Biomass
and Waste Feedstocks: the FlexSNG project

The FlexSNG process
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Accelerating the sustainable production of advanced biofuels and RFNBOs - from
feedstock to end-use: the FUELPHORIA project
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https://fuelphoria.eu/dev/

Accelerating the sustainable production of advanced biofuels and RFNBOs - from
feedstock to end-use: the FUELPHORIA project
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ia

=
—

T ——
BIOGAS

FEEDSTOCK
SUPPLIER

BIOGAS PLANT WINERY PLANT

BIOGAS PLANT

1 1
] 1
1 1
1 1
1 1
] 1
1 1
1 1
1 1
1 1
1 1
L} 1
1 1
] 1
1 1
1 1
1 1
] 1
1 1
L} 1
1 1
1 1
1 1
1 1
1 1
1

v v :

1 1
] 1
1 1
] 1
. A 4 A 4 .
1 1

1
DIGESTATE / CO, DIGESTATE / CO, . ORGANIC URBAN WASTE
' . Lipids ! Fermentation

L 4 fernz':r:saﬁion v ' ﬁ;\og;:itﬁn W extraction ' + and catalytic v
g 2 from algae ! process '
1 1 1 1
FINAL PRODUCT ";':I’I‘:L:'" BIODIESEL [ . BIODIESEL : m m .
1 1 1 1
1 1 1 1
1 1
1
A 4 4 S L 4 : v L 4 !

* [0

1

1
AVIATION / ROAD : ROAD
MARITIME TRANSPORT . TRANSPORT

g— I

1 1 1
1 1 1
POWER AT ' !
GAS FIRED ! ROAD
. ISLAND ENERGY |1 ROAD TRANSPORT :
1 \i/ 1 1
1 - 1 1
- _— . FYELPHORIA
1 1 1

-




Conclusions

= New technologies with upgraded specifications in terms of performance and
feedstock flexibility strengthen the competitive advantage of thermochemical biomass
utilization processes

= Biomass can play an important role in meeting the demands for sustainable transport.
Advanced technologies offer the possibility of utilizing solid fuels and biogenic waste

= Biogenic CO, is a promising carbon source for the production of advanced renewable
fuels with green H,

= High expectations for biofuels to establish a leading role in transport and especially in
aviation is the initiative ReFuelEU Aviation

= CERTH is actively involved in EU level research efforts to develop these technologies for
the production of advanced biofuels for tfransport
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