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Chemical Looping Gasification
for Sustainable Production of
Biofuels

WHAT IS CLARA?
CLARA is a Horizon 2020 project, funded by the EU, involving 13 partners from across Europe, which aims at developing an efficient technology for the production of 2nd generation liquid biofuels based on chemical looping gasification (CLG) of biogenic residues.

BIOMASS-TO-BIOFUEL PROCESS CHAIN

1 MWth Pilot

Significant reductions in greenhouse gas emissions are required to prevent a surge in global average temperatures, exceeding the 1.5 °C
Paris Agreement threshold. Here, the de-carbonization of the transport sector, which represents over one third of the global energy
consumption, is a key factor on the route to achieve this goal. Particularly, the substitution of fossil fuels in those branches of the
transport sector for which electrification is presently not viable (e.g. road transport and aviation), remains a major challenge.
To tackle this issue, the large-scale deployment of biofuels, in addition to electrification and the increased deployment of rail transport,
is necessary. Therefore, substantial advances in renewable fuel generation, not impacting food availability and prices, are required. One
route to achieve these objectives is the synthesis of advanced biofuels through thermochemical conversion of biomass-based residues.
Within the scope of CLARA, an efficient technology for the production of liquid fuels based on chemical looping gasification (CLG) of
biogenic residues is being developed. The major objective is to further investigate and test CLG up to 1 MWth scale in an industrially
relevant environment, elevating the process to market maturity. Furthermore, the project aims at devising and optimizing innovative,
cost-efficient technologies for biomass pre-treatment and syngas cleaning. These novel process steps will be supplemented by established fuel synthesis technologies (e.g. Fischer-Tropsch process), yielding the full biomass-to-biofuel process chain.
Chemical Looping Gasification
CLG is an oxygen-assisted gasification technology through which solid feedstocks are converted into a N2-free synthesis gas, without
requiring and energy intensive air separation unit. Moreover, the combination of deploying biomass residues as the feedstock and
utilizing an oxygen carrier for oxygen provision facilitates net-negative CO2 emissions of the process, through efficient capturing of the
CO2 contained in the N2-free product gas. Last but not least, an efficient alleviation of the tar formation problem through in-situ thermal
and catalytic tar cracking is predicted for the CLG technology.
Biomass Pre-Treatment
Efficient gasifier operation requires proper pre-treatment of the feedstock to prevent ash melting and excessive corrosion. Moreover,
pre-treatment facilitates the de-centralized provision of the feedstock through measures such as pelletization or torrefaction, allowing
for an easier handling, storage, and transportation of the biomass. Due to these reasons, tailored pre-treatment concepts are being
devised for the biogenic feedstocks wheat straw and pine forest residue within the CLARA project.
Syngas Treatment
Downstream treatment of the raw syngas formed during gasification is a relatively mature technology, being currently deployed in
IGCC plants. Yet, it is related to high CAPEX and OPEX. Especially the state-of-the-art Rectisol® process, which is being deployed for acid
gas removal, brings about significant costs, as it relies on solvent refrigeration. To tackle this problem, a novel acid gas concept, operating at moderate temperature levels, is being investigated within the scope of CLARA.
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PROGRESS

KPI

Definition

Range

Target

Carbon utilization

Fraction of carbon in initial feedstock that is converted to the fuel.

31-35 %

> 33 %

Carbon conversion

Fraction of carbon in feedstock that is converted to gas in the gasifier.

96-98 %

> 98 %

Cold gas efficiency

Fraction of chemical energy in feedstock that is transferred to syngas in the gasifier.

75-77 %

> 82 %

ACTIVITIES
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